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EXECUTIVE SUMMARY 

Aurora Province is located on Luzon Island approximately 220 km north and east of Manila. 
Of all the provinces in Luzon it is arguable that Aurora has the poorest access and the least 
developed transport systems. In spite of a long coastline, its exposure and remoteness has left 
the porvince's port locations undeveloped and under-utilized. There's no commercial air service 
to the province. The local road network is virtually confined to the vicinity of the main towns 
and there is a poor intra-provincial link between the three main geographical zones in the area. 

The Government of the Philippines (GOP) goal is to reinforce the physical foundation of the
 
economy to suppe-t several development thrusts. Specifically, the GOP's Department of Public
 
Works and Highways (DPWH) seeks to install and improve essential transport infrastructure,
 
especially in the rural areas. This is being carried out through an infrastructure program focused
 
on a dual role: first, in a supportive capacity to physically interact and provide the basic support
 
facilities needed to facilitate the activities of the leading production sectors; and next, in an
 
active capacity, to induce development in the desired areas.
 

A major component of this infrastructure program is improvement construction of highway 
transport facilities which has been, and will continue to be, the dominant mode of transportation 
in the Philippines. 

Rapidly increasing demands for the improvement of transport conditions in Aurora Province 
caused the GOP to conduct a feasibility study of the transport infrastructures in the province 
within the Rural Roads Development Program II in 1982. The Third Road Improvement Project 
T.A., Aurora Final Report, February 1985, also identified roads within the province needing , 
improvement. However, due to financial constraints, very few of these projects were-, .. 
implemented. As a result of poor existing roads and the inability to finance improvements,- the 
Aurora Roads Infrastructure Development Project (ARIDP) was developef4§y the United States -

Agency for International Development (USAID). / /... ,/. ,',-

The objectives of this ARIDP Feasibility Study are to determine the technical and economic 
feasibility of road improvements, to induce economic development, to remove existing 
transportation constraints and to assist in achieving the socio-economic objectives inherent in the 
GOP economic development policy for the country as a whole and for the Aurora Province in 
particular. Specifically, this study determined the economic feasibility of constructing new road 
links, and reconstructing and rehabilitating existing roads. 

Roads studied within the context of ARIDP included a circumferential road linking Baler, 
Dipaculao, Maria Aurora and San Luis. A second existing road connecting Palayan City to 
Dingalan was studied. A third road link, currently non-existant, was studied Dingalan in the 
south part of the province to San Luis or Baler in the central part of the province. Additionally 
the Consultant was instructed to look at additional alternatives which might meet the goals and 
objectives of the ARIDP. 
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The Terms of Reference identified approximately 191 km of roads for study. After all various 
alternatives were evaluated, the Consultant actually studied 331 km of roadways. 

The economy of the province is significantly based on agriculture and there are indications that 
much of the total land area is near the limits of sustainable development. Most agricultural level
land is already occupied and a considerable proportion of these flatlands have been severely
affected by the degradation of watersheds. Coconut and copra are the main exports but its
production is already declining due to low yields of aging palms and reduced stands because of 
coconut lumbering activities. Logging operations have encompassed extensive forest areas and
shifting cultivators/hill farmers have contributed to tile further degradation of this resource. 
Fisheries are at a low level of development, with little potential for expansion. 

The above considerations emphasize the precarious state of tile economy of Aurora Province. 
Its agricultural development potential is very small and will be negative unless the Department
of Environment and Natural Resources (DENR) halts forest destruction. Forest conservation 
measures that will require large capital investment will be necessary to counter the effect of 
forest resource destruction in the lowlands where erosion is deposited. 

Traffic analyses performed during the study included collection of DPWH control section traffic 
counts, actual traffic counts at nine locations on project roads, origin-destination surveys, and 
travel time and delay surveys. Information on axle loads were obtained from the 1985 IBRD-
DPWH study of axle loadings. Additional origin-destination surveys of banca (motorized boat)
traffic at Dingalan and Baler were taken and factored into traffic results. Traffic projections 
were then made to the year 2015 based on probable population growth and economic growth.
Overall, a traffic growth projection of approximately 4.5 per cent was used for the study. 

Field inventories were performed to ascertain tile condition of all existing roads and bridges.
Geotechnical studies analyzed the condition of road base and pavement structures as well as the
availability of materials suitable for construction of roads. Hydrographic and hydrological
analyses determined waterway sizes necessary for bridges. Preliminary designs were completed
for bridges, box culverts and drainage culverts. Existing bridges were evaluated with respect
to repairs which might be necessary for structure as well as for upstream and downstream 
channel improvements. DPWH design standards were incorporated into the feasibility level
preliminary design for all roads. These standards included 6 m wide pavement with I m wide 
shoulders (A 6-1-1 section). Vertical gradients keptwere to a 9 percent maximum and
horizontal curves were established at 50 m except in urban, built-up areas. Preliminary plan and
profile sheets were prepared for the various segments and are included in the report. Pavement 
sections were designed according to DPWH guidelines with comparisons being made to
American Association of State Highway and Transportation Officials (AASHTO) standards and 
to the standards of Road Note 31, A Guide to the Structural Design of Bitumen-surfaced Roads
in Tropical and Sub-tropical Countries. Two alternate pavement structures were considered for 
each roadway segment based on location, traffic volume and traffic loading. 
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-Existing and projected traffic volumes on the roads within the study area are low although the 
logging activities cause a somewhat high Equivalent Standard Axle Loading (ESAL) component 
to be 	used for pavement design. The existing and projected traffic is too high to consicier 
constructing and maintaining the roads as gravel surfaces, but is too low to consider PCCP 
surfaces. Only the circumferential road should have PCCP as a pavementsutrface primarily
because of its proximity to the coast and potential inundation by typhoons and tsunamis. 

Costing for the project was developed utilizing 1991 DPWH construction costs. Unit prices 
were determined for each major construction activity. These unit prices were then combined 
with the estimated units of construction to determine project costs. Both economic costs and 
financial costs have been developed. Total project costs for each segment studied are 
summarized in Table ES-1. These costs include construction cost plus 10 percent for 
contingencies, plus 10 percent for general items, office, vehicles, etc., and 8 per cent for 
supervision cost. 

The proposed ARIDP program must meet certain economic criteria to demonstrate that available 
investment capital will be well spent. For this reason, an economic evaluation was performed
for each traffic section and pavement design option. Tile evaluation procedure compared project
benefits to project costs in terms of net present value (NPV), the internal rate of return (IRR) 
and the benefit-cost (B-C) ratio. 

The economic feasibility of each road section was analyzed using procedures similar to the 
methodology employed by the consultant on the recently completed Rural Infrastructure Fund 
(RIF) Project and the 1990 General Santos City (GSC) Road Project. The procedures were 
modified in some areas (e.g. in shadow pricing) and all costs (vehicle operating costs, 
maintenance costs, etc.) were estimated in 1991 prices. Development benefits avJ construction 
costs were also estimated in 1991 prices. These cost elements were evaluated using the 
Consultant's spreadsheet based economic model which compares the present value of the 
difference between "with" and "without" project improvement costs (project benefits) to the 
present value of the estimated construction costs. 

The spreadsheet model estimates vehicle operating costs (VOCs) based on pavement type and 
condition (standard practice in the Philippines, especially for screening a large number of road 
projects), but also based on traffic speeds. Thus, if traffic is light, comparable results to the 
simple screening model are obtained. If traffic levels are heavy or variable, the model will more 
closely approximate actual operating costs. VOCs are high at low speeds, decline to a 
minimum, and then rise at high rates of speed. 

The spreadsheet model forecasts vehicle operation and time cost savings by type of traffic. 
Development benefits are calculated separately and are linked to the summary table evaluating 
the traffic section. Discounting to present value uses the following conventions: 

* 	 Project costs are distributed over two years unless staged
 
construction over a longer period is planned;
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* 	 Project costs and benefits are in constant 1991 pesos; 

• 	 Project benefits extend for 20 years after construction has been 
completed; 

* 	 Annual costs and benefits are realized at the end of the year; and 

• 	 The opportunity cost of capital, after inflation, is 15 per cent. 

Other benefits such as tourism benefits, accident reductions, improved access to health care, and
income distribution effects are discussed in the context of the traffic section chapter of the 
report. 

The environmental section of the report provides a basis for analyzing the overall environmental 
impact of any project in the study area with respect to current Philippine law and U.S 
environmental regulations. It reports on the status and accomplishments of ARIDP in terms of
TOR tasks. It reviews the process by which potential ARIDP impacts were identified and 
presents a summary of potential ARIDP impacts ranked by significance. It describes the results 
of field studies to assess impacts and presents preliminary findings which suggest that the
project, as presently constituted, is not feasible environmentally and v'ould not be recommended 
for implementation in the ARIDP EA/EIS. It outlines the ARIDP environmental analysis and 
surveys issues identified for investigation, examination and evaluation in the ARIDP EA/EIS.
It reviews Section 118 and 119 of the US Foreign Assistance and the applicability of these 
statutes to the proposed project. The Consultant finds that proposed ARIDP activities include 
those for which U.S. assistance must be denied unless a mitigation plan is approved and fully 
funded. ,'I , 

Finally, it describes remaining ARIDP Environmental Studies Activities including additional 
consultations to develop and Environmental Plan of Action for ARIDP detailing environmental 
mitigation, monitoring, and management requirements and activities if warranted by Feasibility
Study findings and client comments and recommendations. 

,.
 

The Feasibility Study finds that technically, only the interprovincial link route fromiDipaculao 
-Maria 	 Aurora KM 38 - Carili - Pantabagan - Rizal or the interprovincial link National 

Highway route fronjongabon - Calaanan - KM 17----'Km 38 - Maria 	Aurora - Dipaculao7
would meet the requirements of a 15 per cent IRR as established by NEDA. The Consultant
advises that these two interprovincial routes are mutually exclusive in that if one route is 
constructed, then the other route will not meet the IRR conditions. 

The Consultant recommends the construction of the Bongabon - Calaanan - KM 170 - Km 38 -
Maria Aurora - Dipaculao segments subject to meeting all requirements of the environmental 
laws of the Philippines and the funding agency(ies). The Consultant feels that if tourism is to 
be fully considered as a potential economic benefit within Aurora Province, then Aurora 
Memorial Park must be further developed and have access to an all-weather road. This roadway 
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alignment can, with proper environmental safeguards, enhance and improve the long-term 
integrity of the park. The Consultant further recommends that a walking trail system be 
developed in conjunction with the existing logging roads on the Dingalan - San Luis segment.
Again, within the constraints of environmental issues, a walking trail will serve the native 
population, will potentially enhance tourism, will provide construction jobs to natives in the area 
by using local materials for construction and could potentially act as a "debt for nature" swap 
project. 
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CHAPTER 1 

INTRODUCTION 

1.1 PROPOSED PROJECT 

The Aurora Roads Infrastructure Development Project (ARIDP) entails performing technical and 
economic feasibility studies of the investment needs to improve land access to and within Aurora 
Province in North-East Luzon. The study is carried out as part of the Philippine Assistance 
Programme Support (PAPS), and is financed by the Unites States Agency for International 
Development (USAID) as Infrastructure Development Project Contract No. 492-0452. 

The Consultants were required to examine existing major highway networks in the Aurora and 
Nueva Ecija Provinces, and provide recommendations on several identified alternative inter
provincial routes, to determine the most viable route. 

Figure 1-1 displays the ARIDP location in the Philippines. 

Figure 1-2 illustrates the location of the proposed road sectors in relation to the Provincial road 
network, and also the two (2) inter-provincial roads studied, together with alternative alignments. 

1.2 OVERVIEW 

The Feasibility Report contains all pertinent decisions and recommendations, with sufficient 
discussion to tie all elements of the study together. This inc!udes an examination of all 
procedures and protocols, including theoretical background discussions of the analysis 
approaches used in the study. 

Chapter I sets out a Description of the Project and discusses the alternatives considered 
(paragraphs 1.3 and 1.4 below) The economic potential of the Zone of Influence (ZOI) for each 
sector is discussed in Chapter II (Economic Overview), and traffic forecasts are discussed in 
Chapter III (Traffic). 

The Engineering Surveys, analyses and designs for the Road Sectors, are summarized in Chapter 
IV (Engineering Design). Preliminary Designs have been prepared for these sectors taking into 
consideration traffic volumes, present and future road conditions, the need for additional or 
improved drainage structure, and the geometry of cross-sections and alignments. Data collected 
and analyzed are discussed concerning surveys, roads, drainage and bridge inventories. 

1-I 



•.". ,,, 
 I ,,E
 

* o rloc. CcJ00 n 
5.,w., 
 . .........
 

S.N V , '-. 

, 
 F03LILLO :S. 

S. X SX,, 


C.". -,Z 

u on 

5 C 

- fC c Scale 1 000 000" 

Son 

k ,c f 

LUZONr 

Ferno rIdoe 

t0nga!i 

. 

v 
Lo-ooR...oo 

Ap rri 

PROJECT 
AREA 

10 0 . 

MA 

LI 

" PHILIPPINES 
t 

9. , 

c ullofl 

- : " 

*t 

.. . .o 

' 
. 

n 

o fc+ l.ĝ o n 
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The condition of the existing pavements, and proposed options for improvement, are discussed. 
The preliminary designs take into account the future traffic and axle loads on the proposed 
pavement structures, on new pavements and on pavement overlaying. 

Quantities and cost estimates for the individual road sectors were prepared and summarized in 
Chapter V (Costing). These estimates give unit prices and quantities, and calculate construction 
costs, 	cost of improvements and maintenance costs. 

Chapter VI (Economic Evaluation) arnaly/u4 [lic c!(%, ,ind benefits for the proposed
improvements, and includes a sensitivity analysis, and feasibility recommendations. 

Chapter VII (Environmental Assessment) summarizes the existing conditions and potential impact 
of the proposed sector improvements. 

1.3 	 EXISTING ROADS AND TRANSPORT CONDITIONS 

!.3.1 	 Existing Roads 

The Existing Roads in the Project Area are: 

* 	 a circumferential road linking Baler - Dipaculao - Ma. Aurora - San Luis - Baler, 
in the central flood-plain (38 km.). This is mainly a gravel road, with short 
stretches (6.9 km.) of two-lane and one-lane Portland cement concrete pavement 
(PCCP), and a short asphalt section (5.7 km.) 

The gravel sections are in fair to poor condition, with long stretches subject to 
flooding during the rainy season, the PCCP is in good condition, and 1.9 km. of 
the asphalt section has deteriorated. 

*' 	 Palayan - Bongabon - San Luis - Baler national road (99.5 km.). This road 
connects Aurora with Nueva Ecija along a tortuous horizontal alignment with 
many sharp curves and horseshoe bends. It rises to a maximum elevation of 
about 	700 meter AMSL. Back slopes are cut in almost vertical sections and are 
prone to land slides which close the road to traffic during heavy rains. The 
geometric conditions make this road hazardous to traffic. Travel times under 
good driving conditions approach 4 hours. 
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* 	 Rizal - Pantabangan - Ma. Aurora (70.4 kms.) This road also connects Aurora 
and Nueva Ecija provinces. It passes mainly flat to rolling terrain, with a 
mountainous sector of about 22.4 km. rising to a maximum elevation of about 
370 AMSL meters, between Bazal and Canili. This section has recently been 
constructed by the Department of Local Government, while road sections west of 
Canili were constructed by the N.I.A.. Portions of this road west of Pantabangan 
were damaged by the 1990 earthquake. The entire road is gravel surface in fair 
to poor condition. Slope protection and side ditches were not provided on the 
Bazal - Canili section, which includes six (6) major structures. This section has 
some vertical gradients of about 14 to 15 percent. 

* 	 Palayan - Dingalan (47.4 km.). 39.2 ki. is gravel surface in fair to poor
condition; PCCP of 7.6 ki. is mostly in good condition; 0.6 km. of asphalt 
pavement is in poor condition. The road passes rolling to flat terrain following
the Coronel river valley to the town of Gabaldon. Then from Barangay Sawmill 
it traverses mountainous terrain to Dingalan. The road crosses a watershed at 
about 270 meters AMSL dividing th2 Coronel and Dingalan river valleys. There 
are 15 waterway crossings on the total road sector. Between Laur and Gabaldon 
several road sections and three (3) bridges suffered extensive damage in the 1990 
earthquake. Current travel time during good driving conditions averages 2 hours. 

There are three (3) geographical zones in Aurora province - north around Casiguran, central 
around Baler and south around Dingalan. Casiguran is connected to Baler by a coastal track, 
frequently impassable, and has no link with neighboring Quirino province, except a former 
logging track via Madela. No study is anticipated in this area as part of this report. The 
Consultant recommends a Phase II study to consider the linking of Casiguran with Baler. 

The central Baler zone has two roads linking it to Nueva Ecija province, both of them subject 
to closure in wet weather, and neither of them suitable for sustained traffic owing to their 
geometric conditions. 

The easterly portion of the southern zone (Dingalan) has no road at all linking it with the central 
zone. It is linked only to Nueva Ecija by a mostly gravel surface road via Gabaldon, to Palayan
City. This road suffered major damage to road sections and structures in the 1990 earthquake.
Traffic is frequently interrupted in wet weather due to flooding of the Coronel River whose 
valley it follows. 
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1.3.2 Roads Studied 

The road sectors studied are located in both Aurora and Nueva Ecija Provinces. All the 
proposed road improvement projects involve upgrading gravel/earth roads to all weather 
typhoon-resistant paved roads. The Consultant began by studying the first three sectors specified 
in the TOR: 

* 	 existing road - Palayan - Dingalan (47.4 kin) 

• existing road - Baler - Dipaculao - Ma. Aurora - San Luis - Baler (38.1 
km.) 

* non-existing - Dingalan - San Luis (72.5 km.) 
road 

During preliminary studies, it was found that two earlier final reports, Rural Roads Development
Program II - Aurora, 1982 and the ADB assisted Third Road Improvement Project - Aurora 
(1985) considered that upgrading an interprovincial link to Nueva Ecija province was essential 
to tstablish the feasibility of an improved road system within Aurora. The TOR instructed the 
Consultants to consider all previous studies, to analyze existing major highway networks, and 
propose alternative routes. 

Therefore, two inter-provincial links between Nueva Ecija, and the central zone of Aurora in 
which the capital Baler is situated were incorporated into the study. These are: 

* 	 Palayan - Bongabon - San Luis - Baler (85.8 km.) the existing National Highway, 

(a) 	 a northerly alignment which leaves the National Highway at the west 
boundary of Aurora Province (also west boundary of the Aurora Memorial 
Park), then follows the Cabatangan and Malupa River valleys and ties in 
with the Canili - Ma. Aurora Segment. See Figure 1-2. 

(b) 	 the upgrading of the existing alignment through the Aurora Memorial 
Park. See Figure 1-2. 

* 	 Rizal - Pantabangan - Canili - Ma. Aurora (70.2 km.) 

The above road sectors are summarized in Table 1-1. 
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Table 1-1
 
ROAD SECTORS STUDIED
 

LENGTH (kin) 

EXISTING ROADS 

circumferential road, Baler - Dipaculao -
Maria Aurora - San Luis - Baler 38.1 

Palayan - Boniabon - San Luis - Baler 
(national road) 85.8 

Rizal - Pantabangan - Maria Aurora 
(provincial road) 70.2 

Palayan - Dingalan 	 47.4 

Three alternative alignments to 
circumferential road. One alternative section 
linking the Baler - Bongabon sector to the 
Maria Aurora - Pantabangan sector, adding 
about 17 km new road and eliminating about 
20 km of the national road. 

17.0 
NON-EXISTING ROADS 

Dingalan - San Luis 
72.5 

TOTAL 	 331.0 

(+ or-) 5.0 

For study purposes the above Road Sectors were sub-divided into Road Segments as shown in 
Table 1-2. 
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Table 1-2 
ROAD SEGMENTS 

EXISTING ROADS (AND NON-EXISTING) 

Road Sepgnents 

• 	 Circumferential 

Segment 	 IA Baler - Dipaculao 
IB Dipaculao - Maria Aurora 
IC Maria Aurora - San Luis 
1C, 
IC, 
ID San Luis - Baler 

* 	 Rizal - Pantabangan - Cani'i - Maria Aurora 

Segment 	 2D Rizal - Pantabangan 

2C Pantanbangan - Canili 

2B2 
 Canili - Km 38 
2B' Km 38 - Bazal 
2A Bazal - Maria Aurora 

+ Dingalan 	- San Luis 

Segment 	 3A Km 0 - Km 48 Dicapinisan 

3B Km 48 - San Luis 


+ Palayan 	City - DingalanI 

Segment 	 4A Tablang - Laur 

4B Laur - Gabaldon 

4C Gabaldon - Dingalan 


* Palayan 	City - Maria Aurora 

Segment 	 5C Tablang - Bongabon 
5B Bongabon - Km 170 National Highway 
5A 	 Km 170 National Highway (= Km 0 

Segment 5A) 
- Km 17 (= Km 38 Segment 2BI) 
2B, 
2A 

* 	 Tablang - Bongabon - San Luis 

Segment 	 5C Tablang - Bongabon 
5B Bongabon - Km 170 National Highway 
6 Km 170 - San Luis 
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LENGTH (kni) 

11.6 
8.6 
10.7 
34.0 
21.0 
7.2 

14.0 
26.9 
11.1 
13.8 
4.4 

48.0 
24.5 

7.6 
26.4 
13.4 

8.3 
24.5 

17.0 
13.8 
4.4 

8.3 
24.5 
53.0 



1.4 	 DISCUSSIONS OF ALTERNATIVES 

1.4.1 	 Circumferential Road (Segments 1A, IC, 1CI,1B, 1C2, & ID) 

Alignment of the existing circumferential road is well established and with tile exception of
minor adjustments will be left as is. See Figure 1-2. Any improved alignments through the 
urban areas would require excessive and costly relocations. Three alternate alignments between 
Maria 	Aurora and San Luis were evaluated with the express purpose of shortening the length of 
bridges and ultimate cost of this portion of roadway. A more detailed analysis of these alternate 
routes 	is provided in Chapter 4 of this report. 

In those segments which follow existing alignments, little if any direct adverse environmental 
effects 	will be felt and pavement improvements will produce a positive environmental impact.
Two alternate alignments considered would involved some new construction with potential
impacts on agricultural lands and forested areas. Indirect impacts associated with mitigation and 
economic development potentially included by the project, increased access to forest resources,
land speculation, insecurity of tenure, and ancestral land claims may also occur. 

1.4.2 	 Inter-provincial Link; Rizal - Pantabangan - Canili - Ma. Aurora
 
(Segments 2A, 2B, 2B2, 2C & 2D)
 

This alternative would consist of improvements to a Local Government road, portions of which 
are currently being rebuilt. See Figure 1-2. The Department of Local Government is currently
making horizontal and vertical improvements and installing drainage betweensome structures 
Canili 	- Maria 	Aurora and plans have been completed for similar improvements westerly to
Pantabangan. Design plans call for some vertical gradients up to 19 percent but discussions with 
on-site construction representatives reveal that these have now been lowered to less than 15 
percent. Numerous horizontal curves between Canili - Bazal have also been constructed which 
do not meet the recommendations of DPWH (i.e., less than 50 m radius). No adequate slope
protection or erosion mitigation measures have been provided on any of the recently constructed 
works. The existing surface is gravel of rounded (not crushed) river rock with an estimated 
thickness of 6 cm. Absence of adequate drainage ditches and letdown structures is already
causing this surfacing to be washed away. Paving on this segment would need to be 
accompanied with some additional geometric improvements and erosion mitigation measures 
consisting of better cross drainage and letdown structures. As mentioned in Chapter 4, a number 
of bridges along this segment provide only one lane traffic and need to be 	 widened to 
recommended DPWH standards. Slope protection and erosion mitigation are the greatest
environmental concern on this segment but the indirect impacts of increased settlement and 
increased kaingin practices is also of great concern. 

Segment 2A and a portion of 2B are common with the routing of Segment 5. 
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1.4.3 Dingalan - San Luis (Segment 3) 

This segment of roadway is currently nonexistent except for portions which serve as logging
trails. See Figure 1-2. These logging trails extend northward from Paltic/Dingalan and
southward from Real, San Luis. There are also several trails extending northwesterly up river
valleys from the ocean north of, south of and at Dicapinisan. Because of extremely steep
mountain slopes between these river valleys, none of these logging trails are interconnected 
throughout the entire 71 + km. segment. A proposed alignment was developed at 1:20,000 scale
from existing topography maps since rugged terrain and forest cover precluded the sending of 
survey crews into the area as part of this study. Members of the environmental team did walk
portions of the proposed route from Real, San Luis southward as far as Dibayabay and reported
extremely rugged topography for construction. Population statistics for this segment reveal a
total population base of less than 5,000 within the Zone of Influence as defined in Chapter 2.
During the presentation of the Inception Report on June 11, 1991, the Consultant indicated that
he would do an initial cost analysis of this proposed road segment and based on that preliminary
finding continue with the feasibility analysis or redirect his efforts to other proposed roadways.
The Consultant determined that heavy grading would be required to construct the road. He also
concluded that because of its close proximity to the seacoast and its construction on steep
mountain slopes, that Portland Cement Concrete Pavement would be the only effective "typhoon
resistant" road construction. Initial cost estimates reflect a total cost of nearly one billion pesos
for the 71.5 km. of construction. This equates to nearly 14 million pesos per kilometer as
compared to normal construction costs of 4-6 million pesos per kilometer. By observation, the
Consultant concluded that costs would be prohibitive as compared to any potential long term
economic benefits achieved as a result project. A far moreof the feasible alternative to
construction might be the development of regular boat service to the barang,)ys along the coast.
This alternative will be considered in Chapter 6. Major environmental impacts would also be
associated with the proposed road which are summarized in Section 2.1.4.1 and discussed in
Chapter 7. During presentation of the Project Preliminary Report to USAID, a request to
consider a hiking trail concept along this was made to the Consultant. Discussion of this concept
is included in Section 4.2.1.3. 

As a result, consideration of a full road in Segment 3 will be dropped as a viable alternative and 
no further study of road construction will be done. On-going of potentialassessment 
environmental impacts and necessary mitigations will be completed and included in the EA/EIS
for future reference and further analysis of environmental impacts of a hiking trail will be 
addressed. 

1.4.4 Palayan City - Dingalan (Segments 4A, 4B, & 4C) 

As with the circumferential road, this segment will follow the existing roadway alignment. See
Figure 1-2. Portions of this roadway are currently paved and several kilometers between
Palayan City - Laur are currently being paved. The July 1990 earthquake caused substantial 
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damage to portions of the roadway west of Gabaldon and three major bridges were also
damaged. The Consultant has determined that special consideration should be given to slope
protection especially through areas where soils have been loosened as a result of the earthquake.
Extensive deforestation in the Coronel River watersheds and reported illegal logging pose high
risks to the proposed improvements. The two damaged bridges must be rehabilitated in an early
stage of overall roadway improvements. The third damaged bridge is already being
reconstructed near Gabaldon. 

Survey traverses and cross sections were obtained on this segment in order that revisions to
horizontal and vertical alignments could be made and that grades and curves would meet DPWH 
standards. 

1.4.5 Inter-provincial Link; Tablang - Bongabon - West edge of Aurora Memorial Park 
Cabatangan/Malupa River Valley - Maria Aurora 
(Segments 5C, 3B, 5A, 2B 1, 2A) 

This routing alternative became a consideration as a result of discussion at the presentation of 
the Inception Report on June 11, 1991. See Figure 1-2. This alternative follows the existing
National Highway eastward from Bongabon to the boundary between Aurora Province and 
Nueva Ecija Province. The boundary is also near west boundary of the Aurora Memorial Park, 
a 5676 ha. National Park administered by DENR. The proposed route then follows the courses 
of the Cabatangan and the Malupa Rivers and connects to Segment 2B of the Maria Aurora-
Canili route. Even though approximately 17 km. of new road would be required from the
Provincial boundary to the connection with the Maria Aurora - Canili road, the horizontal and
vertical alignments are much more conducive to road construction than trying to improve the 
National Highway through the Aurora Memorial Park. Two major bridges would have to be
constructed, one across the Cabatangan River and the other across the Malupa River.
Environmentally, this new route could have major potential negative impacts on forest lands,
biodiversity, and other environmental features and would involve as much as a kilometer of new 
construction within the National Park itself. It would however result in the diversion of major
traffic from the current National Highway which bisects the park along its entire length but 
would totally bypass the National Forest. 

Alignments and cross sections for this segment were obtained from 1:20,000 topographic maps 
as in the case of Segment 3. More detailed design survey and environmental information would 
be required through later ground and/or aerial field surveys. 
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1.4.6 Inter-provincial Link; Tablang - Bongabon through the Aurora Memorial Park -
San Luis (Segments 5C, 5B & 6) 

This route follows the Existing National Highway from Bongabon through the Aurora Memorial 
Park to San Luis where it connects with the Circumferential Road (Segment 1D). See Figure
1-2. The existing alignment through the Memorial Park consists of torturous hairpin curves and 
nearly vertical cross slopes. The road is s.ibject to frequent mudslides which close the road. 
Opportunities to improve the horizontal alignments would require extensive cuts and fills and
the construction of numerous bridges. The negative environmental impact on the existing
Memorial Park and forest and biodivcrsity resources would be significant. Costs to improve the 
alignment would be high as compared to construction of the proposed new alignment as 
described in Segment 5A. 

1.5 SUMMARY OF ECONOMIC ANALYSIS 

The economic analysis compared the present value of roadway user costs "with" and "without" 
the project to the present value of construction expenditures. The following types of benefits 
were identified and quantified: normal traffic, cost savings, generated traffic savings, diverted 
traffic savings, agricultural benefits, tourism benefits and passenger time savings. Diverted 
traffic benefits were found to significant on the proposed Bongabon - Maria Aurora road. 

Upgrading the circumferential road to PCC standards was found to be not economically feasible
with IRRs between five and ten percent. Upgrading the Tablang Jct. to Dingalan inter-provincial
road was also found to be not economically feasible with IRRs below ten percent. 

Two alternatives for providing better access to the Baler area through Maria Aurora were found 
to be economically feasible. Paving to mostly PCC standards from Bongabon to Maria Aurora 
and paving to AC standards from Rizal to Maria Aurora are mutually exclusive projects that 
individually have IRRs above 15 percent. 

Both projects are economically feasible with the extension to Dipaculao of PCC pavement. The 
extension to Dipaculao will facilitate an improved road link to Casiguran in the future. For 
technical and economic considerations, the upgrade of the Bongabon-Maria Aurora-Dipaculao 
road is the recommended alternative. 

1 - 12 

4a 



1.6 SUMMARY OF ENVIRONMENTAL ANALYSIS 

1.6.1 Status of Environmental Studies 

Three (3) of eight (8) major tasks outlined in the ARIDP Environmental Studies Final Work Plan
have been completed and one is underway. Completed tasks include the organization of ARIDP 
Environmental Studies, field studies to profile the existing environment, and the conduct of 
Scoping Session/Consultations. Field studies assessing potential ARIDP environmental impacts
began July 17, 1991. Tasks remaining include environmental analysis and preparation of the
Preliminary EA/EIS; design and development of an environmental management, mitigation, and 
monitoring plan; and preparation of the Draft and Final EA/EIS. Activities and 
accomplishments are reviewed in Chapter 7. 

1.6.2 Identification of Potential Environmental Impacts 

The Consultant reviewed the ARIDP TOR, the USAID IEE positive determination, generic
impacts of rural road projects, and recent experience in environmental studies of 37 Philippine
road projects to prepare an initial matrix of potential ARIDP environmental impacts. This initial 
identification was re-evaluated in response to comments, recommendations, and submissions 
received during the Scoping process, findings of initial field studies, helicopter overflights and 
other sources. This re-evaluation produced a final ranking of potential ARIDP impacts by
degree of significance. Appropriate revision of study scope, methodologies, and level of effort. 
These activities are discussed in detail in Section 7.2. 

1.6.3 Applicability of U.S. Foreign Assistance Act Sections 118 and 119 

Based on the identification of potential ARIDP impacts and preliminary environmental review 
of project Alternatives the Consultant finds a significant likelihood that Sections 118(c)(14)(B),
118(c)(16)(B) and (C), and 119(g)(8) and (10) may apply to proposed ARIDP actions. These 
concerns are discussed in Section 7.5. 

1.6.4 Preliminary Environmental Review of Alternatives 

The Consultant has initiated an environmental review of proposed ARIDP Alternatives and
prepared a preliminary ranking of nine (9) Alternatives by significance of potential
environmental impacts associated with each. These findings are presented and discussed in 
Section 7.3 AND 7.4. 
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1.6.5 Completion of Environmental Assessment/Environmental Impact Statement 

ARIDP Environmental Studies activities remaining to complete the EA/EIS described inare 

Section 7.6.
 

1.7 RECOMMENDATIONS 

The initial roadway segments identified for study in the Terms of Reference (TOR) consisted
of improvements to the circumferential road, the link from Palayan City to Dingalan, and a
proposed new roadway from Dingalan to San Luis or Baler. 

At the time of the presentation of the Preliminary Report to USAID, the Consultant expressed
concern over the high cost of the Dingalan-San Luis segment compared to perceived benefits. 
As a result, it was agreed that this segment would be dropped from further consideration as a
full road concept. Questions were raised by USAID and by local area residents about the 
potential of a trail system within this segment which could then serve local barangays. The
Consultant performed a qualitative analysis and a preliminary cost estimate for such a trail 
system which would connect to existing logging trails between Dingalan and San Luis. This new
trail system would be approximately 20 km in length and would consist of a 1.5 m wide gravel
trail with wooden foot bridges constructed of native materials. Small culverts could be
constructed of native rock and portland cement. Most construction could be performed by local
labor. Costs would be extremely reasonable, damage to the environment would be minimized,
and there is a potential that a "debt for nature" swap could be made for the construction and
maintenanc of this type of trail system in accordance with current US laws. The trail could 
stimulate tourism in the form of environmentalists and naturalists. A more detailed discussion 
of the environmental consequences and mitigation needed for this alternative will be found in 
the environmental section of this report. 

The circumferential roads were analyzed in terms of portland cement concrete pavement (PCCP)
with the alternative of asphalt concrete (AC). The location of the circumferential roads on the

coastal plain, and its probability to 
 being damaged by typhoon and/or tsunami, leads the
Consultant to conclude that PCCP should be the desired pavement here. The costs for paving
the circumferential road have been broken down into four distinct segments. Overall costs for
construction are reasonable on a per km basis except for the segment hetween Maria Aurora and
San Lums. This segment must cross the Malupa River and the Diteki River and structure costs 
are quite high. The Consultant did evaluate three different river crossing corcepts for this 
segment and present the alternatives to representatives of government in Aurk ra Province.
Provincial officials agreed that the overflow crossing concept similar to the Bato Ferry crossing 
near Gabaldon would be acceptable now that the new river bridge is open to traffic between
Baler-Dipaculao. The Consultant mentioned in the presentation of the Inception Report to 
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USAID in June 1991, that maximum benefits for improvements to the circumferential road 
cannot be achieved until an improved "outlet" or inter-provincial link road is available. One 
option for This improved "outlet" road would be via the existing National Highway from 
Bongabon to the provincial boundary at KM 170; the road would then follow a new alignment
down the Cabatangan River valley and the Malupa River valley to connect with the newly
constructed Local Government road west of Maria Aurora and then follow the Local 
Government road to Maria Aurora. The second option would be to utilize the Local 
Government road from Maria Aurora, through Canili, through Pantabagan thence to Rizal.
Either of these alternatives could be considered although there are positives and negatives to 
either 	alternative. The National Highway alternative follows an alignment through verya 
productive rice farming area between Bongabon and Calaanan and an improved road would 
enhance the movement of products and services along this route. Large amounts of excavation 
and embankment between Calaanan and KM 170, creation of an entirely new alignment for 17 
km through the river valleys, and proximity of this existing alignment to the Aurora Memorial 
Park will cause environmental concerns which must be addressed and mitigated before any
construction could take place. With proper actions taken by the proper governmental agencies,
the construction of this road adjacent to Aurora Memorial Park could enhance the development
of this natural preserve and bring about a greater utilization of the park. This route is nearly
40 km shorter than the Canili-Pantabagan route and time savings must be considered when 
evaluating either alternative. The Canili-Pantabagan alternative would require a complete
upgrading of the newly constructed Local Government road. All existing bridges would be
widened from the existing one-lane width to two lanes. Extensive drainage and erosion 
mitigation measures would be required to meet environmental concerns. Concerns have been 
raised about the ability of the Canili dam to carry the loads of heavy trucks on a sustained basis. 
As a result the Consultant determined that a bypass road and bridge would be necessary below 
the dam for traffic routing. Such a road would be subject to inundation and/or destruction 
should the dam ever fail. This below the dam alternative would be less costly than an 
approximately 10 km plus bridge alternative above the dam. Little agricultural development
exists or is sustainable between Canili and Pantabagan. Initial capital costs foi" this alternative 
are lower primarily since the basic grading and structural costs have already been spent and are 
now considered as sunk costs. Only widening, nominal improvements to horizontal and vertical 
alignments and drainage/erosion mitigation are necessary. Environmentally, this alternative may 
pose less initial concerns than the National Highway route. Refer to Chapter 7 for discussion 
of these environmental concerns. 

Technically, the Consultant recommends the construction of the National Highway route,
Segments 5B, 5A, 2B1, 2A and 1B, between Bongabon and Dipaculao for the following reasons: 

* 	 follows an existing route between established population centers and traverses 
productive agricultural lands 

* this route is nearly 40 km shorter than the Canili-Pantabagan route 
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* 	 this route could enhance the development of the Aurora Memorial 
Park into a viable national park which could sustain tourist 
development 

* 	 the road if completed to Dipaculao would be the first step in a 
staged approach to constructing the road to Casiguran, thus linking 
Casiguran to the rest of Luzon Island 

* 	 the existing Bongabon-KM 170 road is narrow in many places;

safety would be greatly improved with a widening to a 6-1-1
 
roadway width
 

Specifically, the Bongabon - Km Post 170 section is recommended to upgraded to a PCC

standard and constructed over 
three years, and from there, the first 5.0 kilometers of the new
 
road (Kn 170 to Km 38) is recommended to be PCC while the remaining 12.0 kilometer to Km
 
Post 38 is recommended to be DBST. The construction phase of this new road is expected to
 
last four years. The Km Post 38 - Maria Aurora section is recommended to be AC, constructed
 
over four years. The Maria Aurora - Dipaculao section is recommended to be PCC, constructed
 
over three years.
 

If an environmental mitigation plan is not agreed to and funded, the Consultant recommends the
 
upgrading of the Rizal - Canili -
 Maria Aurora road to AC standards and the construction to
 
PCC standards of the Maria Aurora - Dipaculao section. Construction would take three years.
 

1.8 ESTIMATED COST OF PROPOSED CONSTRUCTION 

The financial cost of improving the Bongabon - Maria Aurora - Dipaculao road to a mostly PCC 
standard is 663.2 million pesos. The financial cost of the alternative improvements (mostly AC) 
to the Rizal - Canili - Mafia Aurora - Dipaculao road is 400.0 million pesos. 

The estimated cost of construction for each segment is shown in Table 1.3. Each roadway
segment is identified as shown in Figure 1.2. Costs shown are developed in detail in Chapter
5 and reflect estimates for two different roadway types for each segment. Botl; economic costs,
reflecting foreign exchange and taxes, and financial costs, reflecting actual construction costs 
are shown. 
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Rates of return, (IRR's) and sensitivity analysis were performed for each segment and for
various composite segments. The Consultant after performing these analyses has determined that
only certain road segments meet the IRR criteria of 15 per cent as currently used by NEDA. 
These include: 

* Bongabon-KM 170-KM 38-Maria Aurora-Dipaculao: Segments 5B, 
5A, 2B1 , 2A & lB 

* Rizal-Pantabagan-Canili-KM3 38-Maria Aurora-Dipaculao: 
Segments 2D, 2C, 2B 2, 2B,, 2A & IB 

All other segments studied as part of the ARIDP were found to have IRR's below 15 per cent. 
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Tablc 1-3 
SUMMARY OF COST 

L .. ... . .. ............... . S IMA'tI I) COS' 

SEGMENT DESCRIPTION 
KM PCCP AC DBST MIXED 

. 
PCONOMIC 

. .PSOS .. 
FINANCIAL 

PES S 
ECONOMIC 

PESOS 
FINANCIAL 

PE SOS 
ECONOMIC 

PESOS 
FINANCIAL 

PESOS 

PCCP/DBST 

ECONOMIC FINANCIAL 
PESCS PESOS 

ACIDIIST 

ECONOMIC FINANCIAL 
PESOS PESOS 

IA BALER-DIPACULAO 11.60 44,423.508 51.380.242 30.080.168 36.580,602 
1B DIPACULAO-MA.AURORA 8.60 37,872,034 44.116,137 28,180,494 34.394-367 

ic MA.AURORA-SAN LUIS 10.70 101,422,522 115.175,999 87,566.300 101220,506 
ID SAN LUIS- BALER 7.13 20,057,687 22,926.409 11,390,831 13,733,798 -I 

TOTAL 203,775,751 233,598,787 157,217,793 185,929,273 
2A MA.AURORA-BAZAL 4.43 13,368.601 15,967,528 11.940.576 14,291,623 

2B1 BAZAL-KM. 38 13.78 48,657,680 58.120.503 46,463,177 55,589,198 
00 2B2 CANILI - KM. 38 11.70 75,966297 92.547.181 74,605,714 91,011,992 

2C PANTABANGAN - CANILI 26.89 89,277,680 107,654,415 69,593,80 84,183,826 
2D RIZAL - PANTABANGAN 14.91 69,239.359 81,576228 58.324,803 68,562.023 

TOTAL 296,509,6171 355.865,855 260,928,130 313,638,662 
3 SAN LUIS-DINGALAN 72.50 955,357,210 1,158,859,625 864,348,461 1 1.068,502,822 
3 

4A 

SAN LUIS-DINGALAN 

TA13LANG-LAUR 

20.50 

7.60 

Km. of WalkingTrail with Existing Logging Roads

r] 20.609,870 24,469,412 

(WalkingTrail Orly) 

19,873,923 23,953,034 

7,935,120 11,980220 

4B LAUR-GABALDON 26.40 135,501,597 159,176,950 126,282,172 148.420,5611 1 

4C GABALDON-DINGALAN 13.43 45,659,365 55.086,097 39,608,410 47,809212 

SA PROVIN'L 

TOTAL 

BOUNDARY-KM.38 17.00 

201.776,832 

209.415,552 

238,732,459 

258,146,807 

185,764,505 220,182,807 

208,135,256 255,550,148i 

[ 

5B BONGABON-PROVIN'L BDRY. 31.50 244,928,893 289,469,442 205,250,065 250,037,118 

SC TABLANG-BONGABON 8.30 44,863,246 51,985,975 34,479,151 41,681,773 
TOTAL 299,792,139 341,455,417 449,144,768 549,865,698 
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CHAPTER 2
 

ECONOMIC OVERVIEW
 

Aurora was originally part of Nueva Ecija province, being detached in 1853 to form part of 
Tayabas (now Quezon), and again detached in 1979 as a separate province. Nueva Ecija's
origins go back to the beginning of Spanish colonization in the Sixteenth century, with settlement 
in the fertile Pampanga River valley. 

Aurora province consists of three geographical zones. Two of these zones, the northern area 
around Casiguran and the provincial capital Baler, are linked only by a coastal road providing
difficult access in dry weather, and is impassible during the rainy season. 

The central flood plain west of Baler, the most productive agricultural area of the province, is 
linked to Nueva Ecija, the neighboring province by a long and tortuous road crossing the Sierra 
Madre ranges at a peak elevation of 700 meters AMSL. This road is frequently interrupted by
landslides in wet weather. 

The southern zone comprising the municipality of Dingalan has no road link to the central zone, 
but has its own interprovincial road via Gabaldon and Palayan City in Nueva Ecija province. 

A rational programme for Aurora, as recommended in the ADB-financed Rural Roads 
Development Progranmme If - 1982/1985 would be to provide an all-weather road linking the 
central zone to Nueva Ecija and the national highway network, while improving transportation
between the four municipalities for which the central flood plain provides a high level of
agricultural production, supplemented by coastal fisheries. A second phase would link the 
northern zone of Casiguran to the provincial capital Baler by an all-weather coastal road. This 
option did not figure in TOR for the present study. 

Poor road conditions, and especially the absence of an all-weather link with Central Luzon may
have retarded rural economic development in the province. Many of tile areas which would be 
served by improved roads are intensively cultivated with an assured water supply. The 
agricultural and fishing communities in these production areas, however, have incomes well 
below the Regional averages. This can be attributed partly to the lack of an all-weather road 
system, with unreliable high-cost transportation and considerable product spoilage due to poor 
road conditions. 

The province's economy has been traditionally based on forest exploitation (logging and saw
milling), but the government's concern with environmental degradation and the rapidly
diminishing forests is likely to reduce considerably the income from logging and saw-milling.
The progressive decline in the forest industry in Aurora will cause . substantial loss in 
employment, and there is likely to be increased immigration of landless families to occupy
logged-over areas as hill-farmers. 
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The main result of government restrictions since 1979 has been to reduce the number of logging
companies operating in Aurora to six (6), rather 	than to reduce the rate of forest destruction. 

The annual allowable cut has been reduced in Aurora by DENR from 220,000 M3 to 125,000
M3, and all "old growth" Dipterocarp forest, estimated at 24,610 ha. (11 % of total forest) will 
be closed to exploitation from 1 January 1992. At present (1991), only three logging companies
operate in Aurora; two of tile licensees will have their contracts terminated in 1993, while other
companies plan to continue beyond 2000. Three of the six licensees operate in adjoining
provinces as well as in Aurora. The World Bank ffARM Study (1989) considers that forest 
resources will be virtually extinct in this area by the year 2010. 

Since Aurora was established as a province in 1979, two comprehensive planning studies have 
been carried out. 

* 	 Aurora Integrated Area Development Project (AIADP): a five year program
financed by the European Economic Community (EEC). 

* 	 Development Mapping Project prepared by the Foundation for the Development 
of Marginal Communities. 

The AIADP programs cover increased and diversified agricultural production, improved fishery
production and processing, with comprehensive watershed and coastal environmental 
management. 

Implementation of these programs, which 	 aim to increase rural income through increased 
production and environmental protection, obviously requires an improved road system and
outlets 	to Central Luzon. These 	would be provided for the central and southern geographic 
zones of Aurora by this proposed road improvement program. 

2.1 	 PROVINCE OF AURORA (REGION IV) AND NUEVA ECIJA (REGION III) 

2. 1.1 	 General Background 

2.1.1.1 Aurora Province 

Aurora province in northeast Luzon lies between latitude 15"-01'-43" and 16'31'00 '' N and 
longitudes 121"16'22" and 122'01'30" E. Baler, the provincial capital, is 232 km from Manila 
by the national highway Cabanatuan-Palayan-Bongabon-Baler. See Figure 1-1 and 1-2. 
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The province was created in 1979 from the neighboring province of Quezon in the south and 
stretches for 180 km to the province of Isabela in the north. It is bounded by the Pacific Ocean 
to the east and by the Sierra Madre mountain range to the west. The average width of the 
province is about 25 kill. The total land area is 308,122 has. (3,081 kin 2) of which about 15%, 
is stated to be under cultivation. 

The province is situated in Region IV (Southern Tagalog), and is comprised of 8 municipalities
 
of which 5 are in the project area. The 8 municipalities contain 151 barangays.
 

2.1.1.2 Topography 

The relief and drainage of Aurora are determined by the Sierra Madre range, which runs the
 
length of tile province (180 kin) rising to elevations of 1700 to 1900 meters AMSL, while the
 
two main passes are between 400 and 700 meters AMSL. 
 The lateral extent of the watershed
 
varies from 30 kils to 5 knis from the coast, while rugged terrain extends right to the shoreline
 
between Baler and Dingalan.
 

A number of fast-flowing rivers flow from short, steep catchnient basins on the eastern slopes
of the Sierra Madre. The larger rivers form narrow coastal flood plains and river fans, notably
in the central geographic zone between Baler and Ma. Aurora. This central flood plain is 
drained by a number of rivers converging to form tile Aguang river which drains into the Pacific 
just north of Baler. 

The Dingalan river drains the southern zone from tile watershed SE of Gabaldon to the Pacific 
Ocean. The Coronel river flows NW from near Gabaldon to join the Pampanga river in Central 
Luzon. River courses are unstable and often show wide areas of river wash. It is reported that 
river courses have become increasingly unstable over the past 25 years because of logging and 
shifting cultivation which denuded upland watersheds. 

Six major rivers are found in Aurora all of which drain into the Pacific. Most of the lowlands 
are subject to severe seasonal flooding. Erosion surveys carried out in Aurora in 1989 under 
the AIADP show high rates of erosion despite vegetative cover in tile catchment basins, and only
14 percent of tile total land area was considered to have negligible erosion. The above 
conditions of fragile soils, rapid run-off and shifting river courses are of great importance in 
planning the construction of an improved road system. 

2.1.1.3 Climate 

Two synoptic stations of the PAGASA have been in continuous operation for 30 years in 
Aurora. These stations are situated in Baler and Casiguran. Monthly rainfall shows some 
variation, and though rain can fall during any month in the year, one or more dry months can 
occur at Baler and Casiguran sometime during the year every nine years out of ten. (Tables 2-1 
and 2-2). 

2-3 

_J 



Along the coast the mean annual rainfall is about 3300 mm with a tendency for rainfall to 
increase inland and northwards. Maximum daily rainfall associated with tropical cyclones can 
reach 675.6 mm (Baler 1963). The maximum recorded fall at Casiguran of 401 mm (1971) does 
not appear to be associated with a cyclone. The recurrence interval of daily rainfall events of 
200 mm or more can occur at about one year in two. Extreme values are of great importance 
in planning infrastructure. 

Aurora province is exposed to intense tropical cyclones with very high wind speeds, and storm 
surges causing a rise of several meters in sea level. During the period from 1948 to 1988 on 
an average 19.8 cyclones per year crossed or developed in the Philippines of which 54 percent
developed into typhoons. The average frequency of cyclones affecting Aurora between 1970 and 
1982 was 2.58 per year. Although the rainy season is between June and December, no month 
is entirely free of the occurrence of tropical cyclones. 

The mean annual temperature at sea level in Aurora Province is around 25.5 degrees C. The 
diurnal range in temperature is typically 8 to 9 degrees C. The relative humidity rate ranges
from 74 to 84 percent throughout the year in Baler, with highest values in November and 
December. 

Table 2-1
 
AVERAGE MONTIILY RAINFALL IN MM, 1981-1985
 

AURORA PROVINCE-S'ATION: BALER
 

MONTH! Y E A R 

1981 1982 1983 1 1984 1985 MEAN 

January 
February 

89.70 
215.00 

47.40 
169.60 

445.60 
44.70 

448.20 
94.60 

70.70 
262.40 

220.32 
157.26 

March 
April 

82.20 
343.60 

302.70 
248.70 

515.20 
150.40 

319.50 
254.00 

289.82 
357.30 

289.82 
270.80 

May 146.40 361.10 285.00 263.40 358.50 282.88 
June 
July 

229.20 
284.20 

105.60 
352.20 

182.40 
313.,G 

382.10 
157.40 

133.40 
351.80 

206.54 
291.88 

August 
September 

199.30 
231.90 

330.70 
147.30 

304.40 
255.40 

127.40 
246.50 

55.00 
551.60 

203.36 
286.54 

October 678.50 280.80 636.30 1,089.20 741.90 685.34 
November 
December 

604.00 
75.50 

388.30 
444.70 

75.10 
120.10 

157.20 
69.30 

332.80 
126.60 

311.48 
167.36 

Mean 264.95 264.90 277.90 300.80 297.60 281.13 

3Mean Annual Rainfall: ,3 73.58 mm 
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Table 2-2
 
AVERAGE MONTHLY RAINFALL IN MM, 1981-1985
 

AURORA PROVINCE-STATION: CASIGURAN
 

MONThI Y E A R 

1981 ] 1982 1983 1984 1985 MEAN 

January 259.00 93.90 375.20 288.30 85.10 220.30 
February 
March 
April 

48.20 
44.60 

101.70 

94.50 
133.00 
182.50 

94.80 
241.40 
56.80 

96.00 
173.20 
309.50 

240.10 
131.50 
208.40 

115.44 
144.76 
172.18 

May 
June 
July 

171.10 
161.80 
366.60 

331.60 
58.30 

789.20 

239.90 
160.80 
431.20 

179.00 
277.50 
291.10 

238.50 
160.10 
382.00 

232.02 
167.70 
452.02 

August 
September 

:.14.80 
327.50 

461.20 
245.90 

122.70 
229.10 

265.30 
72.90 

58.80 
681.10 

224.56 
311.30 

October 662.50 111.50 856.80 1,132.00 866.90 725.94 
November 
December 

751.40 
102.90 

532.90 
653.40 

233.30 
100.70 

106.90 
328.70 

41.80 
176.00 

407.06 
284.34 

Mean 275.18 307.50 262.20 293.40 302.40 171.78 

Mean Annual Rainfall: 3 , 4 58.00 mm 

2.1.1.4 Land Use 

The major agricultural land uses in Aurora include irrigated and rain-fed paddy, peanut and 
coconut. Small areas of Robusta coffee are found on river fans along the coast, and in the 
central zone some commercial citrus (mandarin) plantations exist. 

Extensive primary and secondary forest, with areas of bush and grasses make up the remainder. 
Forest still covers the steeply sloping and inaccessible areas in the mountains between San Luis 
and Dingalan. 

Where the forest cover has been removed by logging followed by shifting cultivation, severe 
sheet and gully erosions occur locally and contribute to the high incidence of flash-floods, 
damaging road sections and putting bridges and culverts at risk. Stream bank erosion and 
extensive river nmieanders are also observed in the Maria Aurora Flood plain. 

The Coronel valley along which the Gabaldon-Palayan section of the Dingalan-Palayan road 
sector passes, is cultivated to paddy, and maize. The Coronel river bed shows considerable 
instability with meanders, stream bank erosion, and large areas of gravel river-wash provoked
by flash-floods from the catchment basins lying immediately NE of the road section. 

Present land use is a main indicator of agricultural potential. Table 2-3 and 2-4 reflect Land 
Classification and Land Use respectively for Aurora Province. Mapping was done by the Bureau 
of Soils and Water Management (1986) based on interpretation of aerial photography
supplemented by field checks. The major agricultural land uses in Aurora include irrigated and 
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rainfed paddy/rice, ccronut and peanut. Some low-gtade Robusta coffee is found on river-fans 
and other level areas along the coast. The growth potei tial of Aurora province in relation to 
the resource base, is examined in greater detail in Appendix B-1. 

Table 2-3 
LAND CLASSIFICATION (AURORA 1989) 

LAND CLASSIFICATON AREA 
(has.) 

PERCENTAGE 
(%) 

Certified alienable and 
disposable land 132,008 41 

Classified Forest Land 
Established Forest Reservation 
Established Timberland 
National Parks, GRBS/ 

Watershed Area 

84,403 
102,953 
4,190 

191,946 59 

Unclassified Forest Land 

TOTAL 323,954 [ 100 

Source: Forestry Statistics, DENR 

Table 2-4 
LAND USE (AURORA 1990) 

LAND USE AREA PERCENTAGE 
(has.) (%) 

Agricultural Land 29,600 9 

Hill Farms 6,900 2 

Forests 244,100 78 

Protected Areas 18,300 6 

Idle Land 	 14,700 5 

TOTAL 	 313,600 100 

Note: 	 Land Use prepared by the AIADP on the basis of terial photos and 
satellite (SPOT) imagery are preliminary measurements, thus the two 
totals are not yet reconciled. 

Including watershed and military reservations, and the Aurora National Park. 
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2.1.1.5 Nueva Ecija Province
 

For purposes of this study, data on Nueva Ecija is confined to a brief profile, and to population

figures for the six municipalities shown at Table 2-10.
 

Nueva Ecija is the largest province in Central Luzon, with a total area of 5,507.18 km2
 . The 
biggest municipality is Carranglan (781 sq. km.) while Cabanatuan City, the provincial capital
is 184 sq. km. in land area. 

Geographically, the province is situated between longitude 120'42 ' to 1210 E and latitude 13'49 ' 
to 1601lV N. 

The province is centered on the Pampanga river system and its tributaries flowing NWX to the 
South China Sea. The eastern and the northern parts of the province are bordered by the Sierra 
Madre mountains. 

The climate has two pronounced seasons, wet and dry, with the rains lasting from May to 
November. Typhoons occur frorr October to November at an average of six (6) per year.
Temperatures range from a minimum of 16°C to a maximum of 38.5°C with a mean temperature 
of 27.8°C. 

Land Classification and Land Use (1989) are shown in Tables 2-5 and 2-6 below: 

Table 2-5 
LAND CLASSIFICATION 

NUEVA ECIJA, 1989 

LAND CLASSIFICATION AREA (has.) PERCENTAGE (%) 

Certified Alienable and Disposable 330,985
13,726 60.0 

2.5 
Unclassified Forest Land 206,007 37.5 

Classified Fores: Land 
Established Forest Reservation 84,500 
Established Timberland 31,679 
National Parks, GRBS/ 

Watershed Area 3,504 
Military Reservation 61,900 
Civil Reservation 139 
Others 22,285 

IL - II-550,718 JTOTAL 100 

Source: Forestry Statistics, DENR. 
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Table 2-6 
LAND USE, NUEVA ECIJA 

LAND USE AREA (ha.) PERCENTAGE (%) 

Agricultural Lands 298,742 54.2
Residential, Commercial, Industrial, etc. 31,984 5.8
Timber and Forest Lhnds 137,257 25.0
Grazing and Pasture Lands 12,140 2.2
Reservation Area 3,504 0.6
Open Lands and Built-up Areas 67,091 12.2 

TOTAL 550,718 IC0.0 

Source: Socio-economic Profile. 

2.1.2 Population Characteristics 

2.1.2.1 Aurora Province 

The total population, number of barangays and land areas of each municipality are shown in
 
Table 2-7.
 

Table 2-7
 
POPULATION, 
 LAND AREA AND DENSITY BY MUNICIPALITY 

AURORA PROVINCE 1990 

MUNICIPALITY/GEOGRAPlC NUMBER OF LAND AREA POPULATION POPULATION 

LOCATION IBARANGAYS (Kni2) DENSITY/Km2 

NORTH
 
Casiguran 24 715.4 18,388 26 
Dilasag 11 430.0 11,412 27
Dinalungan 9 367.1 6,770 18 

Sub-total 1,512.5 36,573 24 

CENTRAL
 
Baler 
 13 85.6 24,689 273
Dipaculao 25 296.8 18,951 71 
Maria Aurora 40 338.1 28,378 103
San Luis 675.2 16,740 25 

Sub-total 18 1,395.7 88,758 64 

SOUTH 
Dingalan 11 317.9 14,475 46 

Total for Pro,'ince 151 3,226.1 139,586 43 

Source: National Statistics Office, 1990 Census of Population and Housing. 
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Of the total provincial population of 139,586, over half (64%) lives in the central Zone, 26% 
in the north, and 10% in the south. Maria Aurora has the highest population of 28,378 persons,
Dinalungan has the lowest with 6,770 persons. 

Land areas and population densities of the municipalities show considerable variation. The 
average population density within the province as a whole is 43 persons per km 2 . The 	central 
zone has the highest population density with 64 persons per kin 2, compared to 46 and 24 persons 
per km2 for the southern and northern zones respectively. 

Baler and Ma. Aurora municipalities have the highest densities with 273 and 103 persons per
km2, while Dinalungan has a density of only 18 per km2 . 

The 1990 population of Aurora is estimated at 139,586, with tile number of households at 
26,130. Table 2-8 shows the provincial population by municipality for the years 1980, 1985,
and 1990, together with average annual growth rates of 2.7% during this period, with extreme 
municipal variations of 0.6% in Ma. Aurora and 5.2% in Dingalan and Dilasag. A high
proportion of the growth is attributed to immigration as shown in Figure 2-1. 

Table 2-8 
POPULATION AND AVERAGE ANNUAL GROWTH RATE 

AURORA 1980-1990 

LOCATION PERCENT AVERAGE 
P0 PU1 A TION 

MUNICIPALITY CIHANGE ANNUAL GROWTI 

GEOGRAPHIC 1980 31985 1990 (1980-90) RATE (%) 

NORTH
 
Casiguran 13,925 15,822 18,388 + 32 2.8 
Dilasag 6,716 9,449 11,195 + 67 5.2 
Dinalungan 5,242 6 447 6,770 + 29 	 2.6 

CENTRAL
 
Baler 	 18,349 20,247 24,689 + 35 3.0
Dipaculao 15,561 18,158 18,951 + 22 2.0
 
Maria Aurora 26,822 29,986 28,378 + 6 0.6

San Luis 11,828 12,503 16,740 + 42 	 3.5 

SOUTH 
Dingalan 8,702 9,699 14,475 + 66 	 5.2 

PROVINCE 107,145 122,311 139,586 + 33 2.7 
TOTAL/AVERAGE 

Source: 	 AIADP, Barangay Level Baseline Survey
 
NSO, 1990 Census of Population and Housing
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Figure 2-1
 
AURORA IMMIGRATION PROFILE (1939 - 89)
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Source: AIADP 1989 

Growth rates differed inthis period between the northern zone with an annual average popu~lation
growth of 3.45% compared to 2.03% in the central, and 5.2% in the southern zones. 

The total population is shown as 139,586 by the NCSO in the 1990 Census of Population, and 
as 141,996 in the AIADP Survey. The NCSO enumeration may be lower, since only estimated
populations are provided for certain barangays due to critical peace and order conditions. The 
NCSO population figure is retained in the present study. 
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In 1988, 66 percent of the active Aurora population were employed in agriculture, fisheries or
forestry, of which 83 percent were farmers, and 8 percent fishermen. Table 2-9 reflects 
Employment by Economic Sector. 

Table 2-9 
EMPLOYMENT BY ECONOMIC SECTOR 

AURORA 1988 

LOCATION 
MUNICIPALITY 
GEOGRAPIIIC 

AGRI-
CULTURE/ 
FISHERIES 

FORESTRY 
COTTAGE 
INDUSTRY CONSTRUCTION 

SERVICE 
WIHOLESALE 

RETAIL 
TRANSPORT OTIIER 

NORTH 
Casiguran 
Dilasag 
Dinalungan 

1,997 
2,551 
2,129 

158 
263 
246 

903 
86 

211 

134 
59 
20 

877 
62 
68 

186 
52 

100 

0 
0 

96 

CENTRAL 
Baler 
Dipaculao 
Maria Aurora 
San Luis 

3,032 
3,852 
7,988 

985 

309 
1,000 

124 

418 
1,045 
1,504 

266 

95 
55 

0 
0 

679 
250 
600 
328 

90 
125 
805 
260 

1,669 
285 
328 
398 

SOUTH 
Dingalan 2,150 248 0 48 287 21 197 

TOTAL 24,684 2,348 4,533 411 3,15 i 1,639 2,973 

Source: AIADP, Main Report. 1989. 

It is likely that both sectors supplement their income through illegal logging, "carabao" logging and collection of forest products.
Majority of the cottage industry and collection of forest products. 

An AIADP study (1990) estimated that there were 5,100 hill farmers in Aurora, practicing
shifting cultivation on logged and sloping land, and occupying an estimated area of about 16,470ha. These families are only partially established and very often must move when soil erosion
reduces fertility. They are essentially subsistence farmers with minimal surplus production, and
thus are marginal to the cash economy and a potential charge on social services. 

In 1988 there were 92,384 persons over the age of 11 years, of which 41,250, or 45% wereemployed full time, and are thus considered as the active labor force. 55% were either
employed part-time, or were housewives, students or retired persons with no gainful
employment. Of the total population the rural sector composed 75 %, and the urban sector 25 %.In this study it is assumed that a percentage of the urban population will also have productive
rural activities-agricultural and livestock production, thus the rural sector is taken as 80%. 
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Aurora has a literacy rate of 86.0 percent (1988) with 23,399 children enrolled in primary
schools, and 9,293 pupils in the secondary schools. The drop-out rate in the secondary cycle
was estimated at 37 percent. (Socio-economic Profile 1988 - Prov. Planning and Development
Office). There are 98 public elementary schools, 25 secondary schools and one college in the 
province.
 

2.1.2.2 Nueva Eciia Province 

The total provincial population (1990) was 1,312,610 persons. The growth rate from 1975-1980 
was 2.55% per annum, and from 1980-1990 was 2.1% per annum. Population density is 
estimated as 238 persons per km 2 . 

Table 2-10 shows the growth rates between 1980 and 1990 of the population in municipalities
which will be influenced by the proposed Aurora Roads Programme. 

Table 2-10
 
POPULATION AF"ECTEI) BY TIlE AURORA ROADS
 

PROGRAMME IN NUEVA ECIJA
 

ANNUAL 
SEC'rOR/.MUNICII'ALITY P 0 A T i N RATESP U L 0 GROWTII 

________(%) 

1980 1990
 

DINGALAN - PALAYAN
 
Gabaldon 
 17,169 21,744 2.39
Laur 17,729 21,464 1.93 
Palayan 14,959 20,393 3.15 

MARIA AURORA -PANTABANGAN 
I-antabangan 13,916 18,341 2.80 

PALAYAN-Km. 170-MARIA AURORA 
Bongabon 
 32,451 39,616 2.01 

L AVERAGE ANNUAL GROWTH RATE 2.36 percent 

Source: NCSO Census of Population 

2.1.3 Family Income and Expenditures 

When first established in 1979, Aurora was ranked among the five poorest provinces in the
Philippines. Aurora ranks below the average family income of P 37,978 for Region IV -
Southern Tagalog in which the province is situated, with an estimated average of P 34,141.
This figure appears to be too high, and is probably distorted by receipts from logging which will
diminish as forests are exhausted. The poorest families are the 5, 100 subsistence hill farmers,
and the indigenous tribal communities whose cash income is estimated at P 6,550. They are 
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situated in the mountainous region between Baler and Dingalan, and elsewhere in the Sierra 
Madre in the western part of the province. 

Higher-income families will be found in the Central Aurora Flood Plain in the four 
municipalities of Baler, San Luis, Ma. Aurora and Dipaculao. 

Family expenditure for food for Aurora averages 53.9 percent of total income, as against the
Philippine national average of 50.7 percent, while expenditure on housing is proportionately less 
at 9. 1 percent against the national average of 15.3 percent. Expenditure on transportation is 2.8 
per cent against the national average of 4.7 percent. 

Approximately 36 percent of families surveyed had annual expenditures of less than P-20,000,
although 64 percent were earning more than this figure and 12 percent were earning P 60,000
and over. NCSO figures for total receipts/disbursements for 1988 show average savings as 10
percent of receipts. A summary of annual family income by main source in Aurora and Nueva
Ecija is presented in Table 2-11. The break-down of family expenditures in percent for the
provinces is summarized and compared to national averages in Table 2-12. 

lalI. 2-11
MAIN SOURCES OF INCOME FOR AURORA COMIARED WITH REGION IV 

(S. TAGALOG) AND FOR NUEVA ECIJA COMPAREI) WITII REGION III 
(CENTRAL L.UZON) AND TIlE PiHILl'll'NES 

(Ptercentages) 

MAIN SOURCE 
OF INCOME j AURORA REGION IV NUEVA 

ECIJA 
REGION III PilLIPPINES 

Agriculture 
Wages/Salaries 12.24 9.77 15.45 7.67 

Non-agricultural 17.78 38.14 27.78 40.34 
44.80 

Wages!Salaries 

Agricultural 37.67 20.71 32.42 17.15 
Entrepreneurial 

Non-agricultural 20.65 13.84 11.92 13.05 
38.80 

Entrepreneurial 

Other 11.66 17.53 12.43 21.45 16.40 

TOTAL 
100.00 99.99 100.00 99.96 100.00 

FAMILIES 
(Thousands) 25.43 1,284.40 224.70 1,038.22 10,533.93 

Source: NCSO 1988, Family Income and Expenditure Survey
 
NSCB, Philippine Statistical Yeai Book.
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Table 2-12 
FAMILY EXPENDITURES FOR AURORA, 

NUEVA ECIJA AND TIlE PIIILIPPINES 
(Percent) 

EXPENDITURE PHILIPPINES AURORA NUEVA ECIJA 

Food 50.7 53.9 49.4 

Transport 4.7 2.8 4.0 

Clothing 4.2 5.3 6.0 

Housing 15.3 8.6 10.3 

Education 2.9 4.2 2.9 

Other 22.2 25.2 27.4 

Source: NCSO 1988 Family Income and Expenditure Survey 

The ATADP (Main Report 1990) estimated gross family income from various sectors as: 

* Gross farm income 1A 23,679 
* Hill farmers P 6,500 
• Fishing P 76,283 
• Furniture & Cottage Industries P 83,167 

All farms had income from non-farm activities and some from fishing. The small number of 
persons involved in cottage industries and food-processing had some farm activities. It was not 
possible to estimate the number of families engaged in each type of activity, since the estimate 
was obtained by sampling. 

This population and family income data above will be used in the traffic analysis in Chapter 3. 

2.1.4 Structure of the Provincial Economies: Aurora and Nueva Ecija 

Owing to its topography and its relative distance from the mainstream of economic activities, 
the economy of Aurora is significantly dependent on agriculture and agri-based activities. Of 
this economic sector, forest exploitation had been traditionally the leading source of income 
because of its vast forest resources. Crop farming and fishing are the other main sources of 
agricultural income. In 1988, about one half of all the families surveyed in Aurora derived their 
main income frorn agriculture-based activities. 
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Agricultural development in Aurora is limited by the rugged terrain of the eastern Sierra Madre, 
and is confined to the central Ma. Aurora flood plain, and to isolated coastal river fans. Only 
about 15 percent of the province's land is under cultivation. Poor road condition, the lack of 
facilities to support various economic activities, and especially the absence of an all-weather road 
link to Central Luzon may have retared the economic development in the province. 

Markets are limited by a small surplus production of products other than coconuts. With large 
inputs of capital some production increases might be obtained of food grains, root crops and 
fruit, if soil and water engineering is carried out in the major watersheds where the cultivated 
areas are situated. But the condition of barangay roads in an area with a mean annual rainfall 
in excess of 3,000mm, will keep transport costs high. The distance of many farms from an 
improved inter-provincial road would prob-.bly make any large capital investment in land and 
water engineering non-viable. The province appears to be self-sufficient in basic food products, 
and has adequate protein supplies from its coastal fisheries. 

Crops in the province of Aurora are sold to buyers either in the field, at the house, within the 
barangay or outside the barangay. Crops are sold by farmer to the traders outside the barangay 
where the prices are higher. About two thirds of the goods produced in the northern and central 
zones are sold outside the barangay. This indicates that farmers in these areas have more 
choices over where they sell their crops, although the central zone has better access to market 
as indicated by the shorter average time for marketing outside the barangays. In the southern 
zone, however, it appears that local traders have strong influence on the market and that there 
are less options outside the barangay. Table 2-13 presents the Crop Marketing Pattern in the 
three zones of Aurora. 

Table 2-13 
CROP MARKETING PATTERN 

%OF HOUSEHOLDS CENTRAL SOUTHERN NORTHtERN 
SELLING CROPS ZONE ZONE ZONE 

in the field 4.70 12.20 1.60 
at the house 17.60 43.90 12.70 
in the barangay 10.90 34.10 23.80 
outside the barangay 66.80 9.80 61.80 

Average time for 
Marketing trip outside 1.00 1.25 3.60 
the barangay (hrs.) 

Source: Rural Accessibility Planning in Aurora Province, DILG (1991). 
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Aurora still has extensive areas of forest and degraded woodlandSierra Madre, on the eastern slopes of thebut these have been considerably depleted over the past 20 years.of new Constructionroads, especially the proposed Baler.-Dingalan road, would accelerate forest destruction,and the subsequent migration of hill-farmers to cultivate marginal slopesenvironmental degradation without providing them with al adequate livelihood.
would increase 

The forest land cover in Aurora of about 219,951 ha. (AIADP - 1989, 73.4 percent of the totalarea) is comparable to that of Nueva Ecija of 233,519 ha. whichWatershed is also fast diminishing.reserves of Pantabangan, Talavera and Carranglan aippear to have been created afternearly all the forest cover was removed from these catchment basins.destruction has occurred on InNueva Ecija forestthe western slopes of the Sierra Madre. With a marked dry seasonand a lower annual rainfall than Aurora, the regeneration of woody species leading to secondaryforest growth is thus much slower. The eastern zone of Nueva Ecija is also readily accessibleto migrants from Central Luzon, who complete the destruction of residual vegetation by marginalhill-farming of steep sloping land, aggravating the ecological imbalance. 

2.1.4. 1 Agriculture 

There are indications that under present cultivatioi practices,Aurora is near, or much of the total land area ofhas passed the economic limits of sustainable development. The lowlandecozones, including the central Ma. Aurora floodplain, cover 36,975 ha.total land area). (12.3 percent of theThese are lands with slopes less than 8%,infrastructure is concentrated, and 
where irrigation and other rural 

coconut production. 
account for a major proportion of the province's rice andThese lands are not subject to erosion, but are regularly flooded, and willreceive increasing volumes of river-wash from the degraded catchnent basins in the Sierra
Madre: 
 (e.g. the Malupa and Aguang river systems.) 

The upland ecozones begin with slopes to 25 percent bordering the flood-plain, and act asbuffer between the arable plains and the fragile more a
steeply sloping lands above 300AMSL. These are metersthe main development zones in the municipality of Baler, and are subject todestructive random cultivation. These lands cover 14.4 percent of the provincial area. 

Above these ecozones are the hilly mountain ecozones covering 26.6 percent of the province,mainly covered with degraded forest with slopes in excess of 30 percent. Cultivation of thesefragile slopes causes severe erosion and landslides. Yields per hectare in the upland zones areless than 30 percent of lowlands for most crops, as a result of poor shallow soils whose fertilityis rapidly exhausted. 

their contribution 

Although upland farmers occupy about 23 percent of total cultivated land,
to aggregate crop production is less than 10 percent. (AIADP-Economic
Aspects Report 1990). 
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The remaining 46.70 percent of the land area is a highland ecozone situated above 500 meters 
AMSL, still under forest cover. The AIADP (Main Report 1989) from which the above data
is taken from, recommends that 71.4 percent of the provincial area should remain as public land 
where any cultivation would be strictly controlled by tile DENR. 

The quality of the physical resource base of Aurora determines the limits of sustainable 
development. Strictly controlled land-use would exclude 18.1 percent of tile upland ecozones
from random cultivation, limiting development to those areas to which soil and water 
conservation engineering has been applied, together with sustainable cultivation practices. 

This requires massive capital investment and a complete reversal of present practices of hill
farmers, which is unlikely to occur before further environmental degradation takes place. 

Unrestricted watershed degradation will diminish the productivity of the lowland cultivated 
zones. Peaks flows of water courses are constantly enlarged, are more concentrated in time, and 
carry heavier loads of soil and gravel. This leads to more frequent serioUs flooding, more rapid
siltation of irrigation dams and channels, and increased deposits of gravel in delta areas.
Reduced infiltration reduces river flows and lowers water tables. This will occur in tile Central 
Aurora Flood plain, and reduce its long-term output. 

It is emphasized that hill-farmer migrants who provoke this destruction are marginal subsistence 
farmers. Road construction does not affect their production-levels, which provide no surplus
to render new roads partially feasible. In fact new roads penetrating ecologically fragile
mountain areas, such as the marginal lands of Aurora, are certain to degrade the environment 
more rapidly, and will have the long-term effect of decreasing production in the lowlands. The
AIADP study has identified and mapped about 17,860 ha. (about 6 percent of the total land use)
of critical watershed areas of which 60.3 percent are located in the four central municipalities,
below which are the main paddy rice producers, all situated in the project area. 

The agricultural development potential of Aurora is thus extremely small, and will be negative
unless the DENR halts random forest destruction and controls cultivation in the major catchment 
basins. 

Inconsistency of available data on crops generated by several agencies, (Bureau of Soils, NSO,
AIADP, Bureau of Agricultural Statistics) is a problem in Aurora. For purposes of analysis and 
estimating development benefits, tile consultants have made their own estimates in an effort to 
present consistent tables for areas and production. These figures are subject significantto 
margins of error, and are useful in demonstrating trends rather than absolute values. Estimates 
of crop areas are shown in Table 2-14. Table 2-15 and 2-16 present the estimated production 
in Aurora and Nueva Ecija provinces, respectively. 
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Table 2-14 
COMPARATIVE ESTIMATES OF AREAS IY CROP 

AURORA 1980, 1988, 1989 
(hectares) 

1980 CENSUS OF 1988 IISWM 
ALL CROPS AGRICULTURE SURVEY AIADP ESTIMATES' % TOTAL 

AREA 

1 1989 1H 1990 

ALL CROPS 31,229 38,928 32,579 36,500 100.0 

Perenial Crops 14,066 24,740 20,132 23,350 64.0 

Coconuts 
Banana 
Coffee 
Citrus 
Other 

11,303 
807 

1,374 
154 
428 

21,462 
2,762 

184 
75 

257 

17,241 
2,000 

723 
153 

15 

19,350 
2,380 
1,120 

150 
350 

53.0 
6.5 
3.1 
0.4 
1.0 

Annual Crops 

Paddy Rice (palay) 
Corn (Maize) 
Rcot Crops 
Vegetables 

14,898 
658 
559 
245 

13,105 
301 

84 
91 

10,234 
250 
760 
690 

10,230 
250 
760 
690 

28.8 
0.7 
2.1 
1.9 

Other 803 607 1,220 1,220 3.3 

Source: 	 Census of Agriculture, 1980.
 
Bureau of Soils and Water Management (BSWM) Surveys, 1989.
 

AIADP Estimate I was corrected in Ii based on a land use plan and the results of five watersheds (catchment basin) surveys. 

2.1.4.2 Rice 

Increased rice production would result from extending irrigation systems allowing multiple
annual crops, but the areas to be brought under irrigation are not large. Out of a total area of 
7,263 ha. of paddy-rice irrigated (Central Zone 1988-89), 1,016 ha. were rain-fed. Probably
less than 50% of this area, (508 ha. ) might be brought under irrigation. Production would also 
be increased by improved post-harvest practices, reducing losses below the present 20 percent.
But watershed degradation will reduce the effect of irrigation, by flooding, siltation of canals, 
and spread of river-wash gravel. 

Rice-cultivation techniques involving planting in line, weed and pest control, fertilization and 
water control appear to be good in the central Aurora flood plain. Improved roads may lower 
the price of some farm inputs, but transport to the main road is still by unimproved barangay
roads for most farmers. During the period 1980 to 1988 the area planted to paddy-rice
decreased from 17,770 ha. to 13,105 ha., while yields increased from 1.88 to 2.31 MT/ha. with 
a decline of 1,714 MT in total production. 
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Table 2-15
 
ESTIMATED CROP, LIVESTOCK AND
 

FISHERY PRODUCTION (M.T.)
 
AURORA 1981, 1988, 1990
 

1981 1988 

CROPS 

Percnnial Crops 

Coconut 75,806 86,242 
Banana 474 852 
Coffce 390 592 


Sub-total 76,670 87,686 

Annual Crops 

Paddy rice (palay) 29,685 37,291 
Corn (maize) n.a. 115 
Root crops 551 1,014 
Vegctables 66 104 
Other 606 3,056 

Sub-total 30,90S 41,580 

LIVESTO CK 

Carahao 98' 134 
Cattle 258 ' 455 
Pigs 612 ' 705 
Poultry n.a. n.a. 

Sub-total 968 1,294 

FISIIERTES 

Municipal 2,008 4,821 

Aquaculturc 34 4 


Sub-total 2,042 4,825 

TOTAL 109,620 f 135,385 

Source: Bureau of Agriculture Statistics. 

Note: 1 - 1982 Production 

2 - Preliminary Estimates 
- Excluding Livestock 

4 - Groih Rate Excluding Livestock/Poultry 
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1990 ANNUAL 
GROWitH RATH 

73,817 
476 
346 

74,639 

-0.29 
0.0004 

1.32 

-0.29 

52,989 
32 

958 
107 

4,194 

58,280 

6.65 
-

6.34 
5.51 

24.98 

7.30 

n.a. 

28 2 
3662 
651 ' 

1,045 

-14.49 
4.47 
0.77 

0.96 

4,609 
.... 

4,609 

9.67 

9.67 

137,5283f 2.55 



Table 2-16
 
ESTIMATED CROP, LIVESTOCK AND
 

FISIIERY PRODUCTION (M.T.)
 
NUEVA ECIJA
 

1981 1988 


CROPS 

CropsPerennial 

Coconut 170 193 
Banana 
Coffee 

8,640 
26 

6,533 
12 

Mango 3,632 3700 

Sub-total 12,468 10,438 

Annual Crops 

Paddy rice (palay) 763,200 501,909
Corn (maie) 1,745 5,299
Root crops 12,327 3,838
Vegetables 44,674 26,651
Other Crops 20,690 3j,550 

Sub-total 842,636 574,237 

LIVESTOCK 

Carabao 
 892' 437 

Cattle 562' 455 

Hogs 
 8,772 9,694
Goat 11' 22 
Poultry 17' 84 


Sub-total n.a. 10,692 

FISHlERIES 

Municipal 57 1,459
Aquaculture 5,828 512 

Sub-total 5,885 1,971 

TOTAL 860,989 597,338 

Source: Bureau ofAgriculture Statistics. 

Note: 1 - 1982 Data 

2 - 1984 Data 
3 - Growth Ratesare for period 1982 - 90 
4 - Growth Rates arc for period 1984 - 90S - Excluding Poultryand Livestock
6 - Growth Rate excluding Poultry and Livestock 
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1990 


110 
6,235 

10 
4243 


10,598 

971,763 
4,044 
3,017 

27,220 
44,648 

1,050,692 

311 

592 


10,704 
19 

16 


11,642 

1,588 
n.a. 

1,588 

1,062,878 f 

ANNUAL
 
GROWrltRAnZ 

-4.72 
-3.56 

-10.07 
1.74 

-1.79 

2.72 
9.79 

-14.48 
-5.35 
8.92
 

2.48 

-12.34 3 
0.65 3 

3 3 
7.07 3 

-1.004 

n.a. 

44.73 
n.a. 

14.73 

2.556 



Table 2-17 shows levels of paddy/rice production in 1988/89 with calculated consumption levels 
and the theoretical surplus. 

Table 2-17PADDY: PRODUCTION, CONSUMPTION, SURPLUS 
(AURORA 1988-1989) 

LOCATION PRODUCTION (M.T.) 

PADDY' RICE CONSUMPTION SURPLUS 

North 21,394 10,783 5,489 + 5,294 

Central 32,361 16,310 13,736 + 2,574 

South 444 2 23 1,648 - 1,425 

TOTAL 54,199 27,31 20,873 - 6,443 

20% Post Harvest Loss. 

milled at 63% 

Source: AIADP, Main Report, 1989. 

About 39 percent of paddy sold by dealers reportedly goes to millers outside the province,mainly in Nueva Ecija. This is transported on either of the existing inter-provincial roads, theMa. Aurora-Pantabangan or the San Luis-Bongabon link. 

The largest areas of irrigated paddy-rice, which produce 2 crops annually, are found in Ma.Aurora municipality, where 2,843 ha. are cultivated. (26 percent of the total provincial irrigatedpaddy-rice area). Ma. Aurora also has the largest area of rainfed paddy-rice with 871 ha. or54 percent of the provincial area for this crop. IRRI series and C-4 high-yielding rice varietiesare most commonly used by farmers occupying irrigated land. Dipaculao has 1,797 ha or 17%of total. In Baler, San Luis, and Dingalan irrigated paddy-rice is not a major crop, having only1,607 ha. or 15% of total. The three municipalities of the northern zone, Casiguran, Dilasagand Dinalungan, are not included in the current roads programm, but make a significantcontribution to provincial rice production from 4529 ha. or 42 percent of the total provincial 
area. 
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2.1.4.3 Coconut 

The chief exports of Aurora are fresh coconuts and copra. Coconut plantations cover 
approximately 53 percent of the total crop area. Nuts are traded mainly with Nueva Ecija, and 
copra is transported directly to oil-expressing plants in Manila. Primitive met!-.ds of drying 
copra have led to the presence of aflatoxin which has considerably reduced this market. 

Large coconut plantations exist in the four central municipalities, Baler, Ma. Aurora, San Luis 
and Dipaculao. In 1982 the three municipalities of the northern geographic zone centered on 
Casiguran had about three times the area of coconuts than the central zones. But as a result of 
destructive cyclones, the area of coconut palms actually in production in the north appears to 
have been much reduced, although most of the palms themselves have survived. 

The Philippine Coconut Authority (PCA) reports some replanting with Philippine Tall hybrids
developed in Davao. The palms in plantations observed in the four central municipalities were 
mostly more than 50 years old, with production declining as they reach the limit of their useful 
life. Although national output of coconuts and coconut products was reported by the PCA to 
have increased by 1.6% in 1989, there is little replanting nationally of ageing palms, and 
increased coconut lumbering is reducing total stands. Exports have met problems of aflatoxin 
found in ,'ilippine copra, and competition of Malaysian palm kernel oil for coconut oils.
Although a domestic market will be maintained, no large increases in farm income from 
coconuts are likely for Aurora. Total production is expected to decline. 

2.1.4.4 Other Perennial Crops 

Apart from coconut, other perennial crops grown on a significant scale include bananas and 
coffee. Both are cash crops. Banana production in 1989 was estimated at 919 MT. (BAS) of 
which about 78% were grown in lowland areas. In the lowlands about 90% of production is 
sold (AIADP) and will be transported by road to markets. 

Coffee is grown mainly as a backyard crop, and no properly maintained plantations were 
observed in the central zone. Poor-quality Robusta coffee are produced from trees which are 
neither pruned nor fertilized. This is a relatively high value commercial crop which can be 
grown as an inter-crop under coconuts, as can black pepper of which small patches grow in the 
municipality of San Luis. There is a considerable potential for increased planting of banana,
coffee and black pepper on lower slopes bordering the central flood plain, provided soil 
conservation engineering is carried out first before planting. If these protective measures were 
carried out,the AIADP (Economic Report 1990) considered that increases in production for 
banana, coffee, and pepper could be obtained by the year 2010. 
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2.1.4.5 Livestock 

Livestock production in the province is mainly small-scale. Very few larger production units 
exist. There are considerable differences between the livestock population estimates supplied
by the Department of Agriculture, based on Municipal Profiles, and surveys carried out by the
AIADP. These figures are shown in Table 2-18 below. It is concluded that no appreciable
production increase will affect road traffic. 

Table 2-18
 
LIVESTOCK SURVEY RESULTS, 1985-1989
 

TY, OF AIADP 1985 DEPARTMENT AIADP AIADP AIADP
LIVESTOCK OF BARANGAY LIVESTOCK WATERSHED 

AGRICULTURE SURVEY (1988) SURVEY SURVEY(1987) (rinun only) (1989) (1989) 

Cattle 1,723 1,917 3,910 1,374 900 
Carabao 11,024 4,454 5,187 984 4,300
Pig 8,139 6,031 6,333 n.a. 15,400
Goat 9,510 2,750 3,274 1,830 13,000
Chicken 17,239 21,535 18,592 n.a.
 
Duck 3,688 499 n.a.
n.a. 78,000
Turkey 2,163 n.a. 

2.1.4.6 Fisheries 

The coastline of Aurora is very open and exposed. The narrow shelf and steep incline from the 
183 meter to 1830 meter mark means that the coastal waters are more oceanic in character. 

The current status of coastal, demersal and pelagic fisheries in Aurora province has been 
assessed by consultants to the AIADP (1989). The report concludes that the fisheries are at a
low level of development. There are indications that catches diminishing,are due partly to 
overfishing of the offshore and coastal stocks. Little evidence arises from the consultants' 
survey to suggest that Aurora is a high productivity area with a potential for expansion. 

The estimated annual catch (1989) for motorized and non-motorized fisherman was 2,696 MT
valued at l 52.02 million, of which catches recorded for three coastal municipalities linked by
the circumferential road were as shown on Table 2-19. About 30 percent of fish from 
Dingalan/Paltic is sold in Cabanatuan (AIADP Main Report, 1989). 
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Table 2-19
 
FISHERIES: VOLUME OF CATCH
 

(Aurora) 1989
 

Baler 1,123 MT P 26.194 millionDipaculao 425 MT P 6.867 mllionDingalan 302 MT P 5.67 million 

TOTAL 1,850 MT P 38.731 million 

1982 - 1989 

YEAR 1982 1983 1984 1985 1986__ 1989 

Marine Fish 2,340 4,002 2,9851,908 3,304 2,696
Crustaceans 299 71 12 89 136 
Molluscs  - 19 23 2 

Source: Bureau of Fisheries and Aquatic Resources. 

While admitting that expansion could occur in some coastal areas, the study concluded that this
would only occur as a result of substantial capital investment, and the introduction of sound 
management practices. Since the majority of fisherman are non-motorized, and fish close in
shore with small-mesh nets, significant increase is unlikely to occur as a result of improved road 
links. 

Total number of bancas for Aurora province are shown in Table 2-20. 

Table 2-20 
BANCA FLEET (AURORA) 

Type Motorized Non-Motorized Total 

Aurora 405 ( 641 1,046 

of which: 

Baler 138 82 220 
Dipaculao 52 158 210 
Dingalan 76 72 148 

TOTAL 266 312 578 

Source: AIADP" Fisheries Study: Vol. 1 1989. 
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From the above figures it may be assumed that the total fishing population numbers about 1100 
families. There are no ice-plants in Baler or Dingalan, and no facilities for smoking fish. 

2.1.4.7 Forest Industry 

The existing state of forest industry in Aurora, and the environmental degradation have been 
exhaustively studied by consultants under the EEC-financed Watershed Protection and
Environmental/Land Use Planning Study, carried out within the Aurora Integrated Area
Development Project (AIADP). This followed a detailed World Bank-financed Forestry,
Fisheries, and Agricultural Resource Management Study (ffARM Study) 1989. 

Forest exploitation, logging and saw-mills, provide the largest financial return in Aurora, and
has provided the basis for population growth by immigration. Much cleared land has already
been occupied by marginal hill-farners. 

Logging concessions at present (1991) cover about 89 percent of the remaining forest land, and
about 69 percent of the province. All lowland forest areas are already gone; in the foothills only
gallery formations remain in gullys. Most of tile steep forest land has already been logged over,
either by TLAs or illegal loggers. Aurora had only 24,610 ha. of primary forest at tile end of
1989, and the annual decline in the old growth Dipterocarp forest is estimated at 8.5 percent.
At this rate, the ffARM study considers that forest exploitable resources will be virtually extinct
in Aurora Province as elsewhere in the Sierra Madre perhaps not later than the year 2010. 

The total licensed logging area (TLA) in 1988 was 216,579 ha. Land use areas determined by
the AIADP using aerial photos and satellite imagery show national production forest and forest
plantations as 244,100 ha. and the total area of the province as 313,700 ha. The Bureau of Soils
(1986) gives 253,006 ha. and the AIADP Main Report (1990) gives 219,951 ha. The ffARM 
Study (1989) based on SPOT (1988) gives 258,000 ha. 

The total volume extracted in 1988-89 was 230,497 M3 from an area of 3,377 ha. logged over. 
At f!1,738/M3 (1990) gross returns were P 400.6 million or P 118,627/ha. 61.4 percent was 
cut from areas within Aurora (AIADP, Economic Aspects Report 1990). 

Net returns were estimated by the AIADP consultants as P- 85.94 million. In June 1990 there 
were six (6) logging companies operating in Aurora province. In addition, illegal logging
continues v"rtually unchecked, while carabao logging provides a cash return for isolated groups
of forer'-dwellers. 

At the present rate of forest resource extraction in the province, the remaining forest resources 
will be exhausted in about 10 years. The province as a whole will suffer a drastic loss of
income with the closure of logging camps and saw-mills. Several thousand workers will become 
unemployed. Migration of surplus population to open up new hill farms will occur since there 
is no other available land for settlement. As a consequence, the lowland cultivated and irrigated 
areas will have lower production owing to the continued degradation of the watersheds and 
catchment basins. 
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Sustainable development of the remaining forest area as recommended by the consultants would 
begin by an immediate log ban on the remaining Dipterocarp forest, with logging limited to 
about 85,400 ha. of secondary forest. However, the implementation of a log ban on primary
forest covering 24,610 ha. would result in a loss of income to Aurora Province of projected
production over 7.5 years of 1.73 million M3 valued at roughly P 3.0 billion. About 50 percent
of gross value of output represents production costs of which 12.4 percent is labour cost. The 
loss of income to local labour would be P 185.97 million or P 18.60 million annually for 10 
years before the remaining Dipterocarp forest is exhausted by continued logging activities. 

Sustained yields from the remaining secondary forest requires vigorous enforcement of DENR 
regulations, a sharp reduction in volumes of timber extracted, considerable investment in 
reforestation and in agro-forestry among hill farmers. This requires large capital investment,
and the acceptance of conservation measures by the population most concerned, the hill-farmers. 
The average annual net income of hill-farmer hoiseholds was estimated by the consultants as 
R 6,550 per farm. This low income is increased by at least 50 percent by various non-farm 
activities, such as ext:action of forest products and employment by the logging companies, so 
any reduction in these activities will mean a loss of income, and will be difficult to enforce. 

With the growth in population, the number of hill-farmers could increase by 3.5 percent per year
under medium population growth assumptions (AIADP 1989). If strict forest conservation 
measures are applied, large capital-investment will be necessary for environmentzal engineering
and the introduction of sustainable agro-forestry technology such as Sloping Agricultural Land 
Technology (SALT) to enable these hill-farmers to survive. 

The above considerations emphasize the precarious state of the economy of Aurora Province 
with regard to its future development. It is concluded that no increase in income, and little 
increased traffic will result from an improved road system, although these roads are essential 
for the long-term restoration of the environment aid to s!:stain a productive agricultural base. 
This will only occur if conservation policies are viioromnsly applied, and capital made available 
for the necessary reconstruction. 

Thus, in estimating development benefits over 20-year period, the possibility of increased 
income from the forestry sector may be discounted. 

2.1.4.8 Linkage of the Aurora and Nueva Ecija Economies 

While the eastern part of Nueva Ecija lies in the rugged western slopes of the Sierra Madre, 
most of the province is situated in the Central Luzon Plain. Fertile soils, an extensive irrigation
network, good communications and considerable urbanization contribute to a productive 
provincial economy. 
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Agriculture is the main economic activity. The total cultivated area is 383,367 ha. of which
 
about 120,000 ha. are irrigated.
 

Rice is the main crop, followed by onions of which Nueva Ecija and Zambales are the country's

larger producers. Central Luzon 
accounts for 70% of the national onion production. 

Forest land covers slopes of the Sierra233,519 ha. oil the western Madre. Recent surveys

indicate that the remaining Dipterocarp reserves are heavily depleted.
 

Post-harvest facilities include six ice and cold storage plant with an aggregate capacity of 9,750

MT, 16 slaughterhouses, and 381 warehouses with a total capacity of 4,420, 100 bags. 
 There
 
are 432 rice mills.
 

The economy of Nueva Ecija is considerably moic developcd than that of Aurora, and any
benefits from improved inter-provincial links are likely to be marginal. The municipalities lying
in the Dingalan - Palayan road sector are largely situated in the upper Coronel river valley,
which has limited agricultural potential owing to extensive areas of gravel river-wash covering
alluvial soils. The forest resources of the mountains bordering this valley are nearly exhausted. 
Some mineral prospection for manganese and chromite may lead to long-term developments,
 
land the extent of ore-body's are unknown at present.
 

Transporters of forest products would be the major beneficiaries from improved interprovincial

links, both on the Dingalan-Palayan, 
 and to a lesser extent from links between the central zone 
and Pantabangan/Bongabon road. Future policy regarding the continued exploitation of the
 
remaining Dipterocarp forest reserves, and possible restrictions, may reduce rather than increase
 
the tonnages of logs and lumber exported from Aurora, via Nueva Ecija. Traffic resulting from
 
forest exploitation is therefore likely to diminish.
 

Three municipalities - Gabaldon, Laur and Palayn - will benefit from the improved Dingalan -
Palayan road sector in terms of shorter travel time and lower transport costs. 

Three other municipalities - Pantabangan, Bongabon and less drectly Rizal, will also benefit 
from improved interprovincial roads connecting Ma. Aurora with Pantabangan, or San Luis with 
Bongabon. The improvement of either one of them is essential if development benefits other 
than marginal gains are to occur as a result of upgrading the circumferential road linking Baler -
San Luis - Ma. Aurora and Dipaculao. 

Small benefits may occur in Gabaldon, Laur and Palayan from increased traffic from 
Dingalan/Paltic, and along the Coronel river valley with scattered cultivation and some irrigated 
pa...y. These benefits will be considerably increased if the port construction, at present
considered by NEDA, is realized at Dingalan/Paltic. Improvement of this road sector (80 km),
while it may marginally reduce the cost of transport, is unlikely to bring any substantial benefits 
to the sparse agricultural population of the Coronel valley. The alluvial soils of this valley are 
extensively overlaid by layers of riverwash of rocks and coarse gravel brought down from 
numerous denuded watersheds flanking the river Coronel to the NE and SW. 
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As regards the long-term developments that might accrue to the municipalities through which 
improved interprovincial links would pass, these also are likely to be marginal. Increased 
benefits would be gained by the central geographic zone of Aurora province in the form of lower 
transport costs for coconuts being the main export, for passengers and freight, and the fuel and 
consumer goods which are all imported from Central Luzon. 

2.1.5 Tribal Minorities 

There are four recognized tribal minorities in Aurora - the Dumagats of Calabagan, the Agta of 
the Sierra Madre, the liongots and the lgorots. These groups show distinctive differences in 
physique, language and custom. Three cultural minority service centres operate in the province,
and have registered a total of 1406 families out of an estimated about 14,000 total of populating 
persons as reflected by Table 2-21. 

Table 2-21
 
ETIINIC MINORITY AND NUMBER OF FAMILIES
 

AURORA, 1989
 

SERVICE TOTAL 
CENTRE NUMBER OF FAMILIES IN MINORITY GROUPS NUMBER OF 

FIFMILIES 

Maria Aurora 0 64 455 359 878
Casiguran 170 0 0 176 346

San Luis (Dibut) 182 0 0 
 0 182 

L TOTAL 352 64 455 535 1,406 

Source: Tuzon, G.A. Minority Groups in Aurora Province. 

The traditional occupations of these ethnic groups are hunting and food gathering within the 
forest, shifting cultivation and fishing. In recent years, as the forests diminish, these people
have settled as sedentary hill-farmers or taken employment with logging companies. Hunting
and food gathering will cease in a few years, since the forest cover of the Sierra Madre is 
heading for extinction. Of thece groups the Dumagats are traditionally semi-nomadic. They are 
the group concerned with the proposed San Luis-Dingalan road whose construction would 
accelerate the extinction of their habitat. They are primarily a coastal tribe, moving up valleys
into the forested interior. The proposed San Luis-Dingalan road would encourage increased 
logging, both legal and illegal, with migration of hill-farmers into critical watershed areas which 
are also ancestral Ilongot and Agta territories. Agricultural benefits would be negligible. 
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2.1.6 Trade and Industry 

Aurora province is reported by the Pureau of Mines to have deposits of still undetermined 
volume of manganese, chromite, copper and nickel. On the other hand, although small mining
concessions are being worked in Gabaldoi at an artisan level, the mineral deposits of Nueva 
Ecija have not been surveyed systematically and their volumes are also still undetermined. 

Trade and industry consists of dealers in consumer goods, in agricultural commodities mainly
palay and coconuts, rice-mills, cottage industries, insurance agencies, transport operators, and 
various manufacturing concerns. The different cottage industries in Aurora are presented in 
Tabie 2-22. 

Data on the distribution of manufacturing firms and establishments by employment for Nueva 
Ecija and Aurora provinces are presented in the Appendix B-4. 

Table 2-22 
COTTAGE INDUSTRIES IN AURORA 

COTTAGE INDUSTRIES 

Furniture 38 
Food Processing 21 
Handicrafts 5 
Metal Working 4 

Source: 1988 Socio-Economic Profile 

Most of the products of the above are transported to Cabanatuan and other trading centers in 
Nueva Ecija province. 

The Development Bank of the Philippines has a branch in Baler, and four Rural Banks operate
in the municipalities of Baler, Casiguran, Dipaculao and Ma. Aurora. 

2.1.7 Tourism 

Although Aurora is endowed with natural tourist attractions including mountain scenery, beaches 
and a Wildlife Reservation at Villa Aurora, the lack of necessary infrastructure means that any
tourism development is essentially a long-term possibility. 
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An all-weather inter-provincial road is the first priority, but hotel infrastructure in Baler is at 
present non-existent. However, the pristine environments area could attractof this well 
naturalists and back-packers. Benefits coming from this type of tourism are discussed further
 
in Appendix B-3.
 

2.1.8 Administrative Structure 

The province of Aurora has eight municipalities, which are subdivided into 150 barangays. The

municipality of Ma. Aurora has the Baler,
most barangays (40). the seat of the provincial
 
government, has 13 barangays.
 

Nueva Ecija is politically subdivided into 29 municipalities and three cities. These cities and

municipalities are 
 further subdivided into 823 barangays. Cabanatuan City, the seat of the
 
provincial government has the most number of barangays (83).
 

2.2 TRANSPORTATION SYSTEM 

2.2.1 Aurora Project Roads 

The existing roads in the project area are: 

• a circumferential road linking Baler - San Luis - Ma. Aurora - Dipaculao in the 
central flood-plain (c. 40.5 km) 

* Palayan - Dingalan (c. 48.7 km) 

* Ma. Aurora - Rizal (c. 72.9 km) 

Non-existing road in the project area: 

+ San Luis - Dingalan proposed for study c. 72.5 km. (from a preliminary vertical 
and horizontal alignment, based on a 1:25,000 scale topographic map). 

• Km 170 - Km. 38 proposed road that will link the existing Palayan - Baler 
National Road and Rizal - Pantabangan - Ma. Aurora road (c. 17.0 km.) 

The condition of the above roads resulting from field surveys is described in detail in Ch. 4.1.1 
Road Inventory. 
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2.2.1.1 Road Network 

As of 1988 the total road network in Aurora was 1,457 kms., 97 percent of which were gravelsurfaced. PCCP was 5.15 km., and Asphalt (DBST) 31.87 ki. Table 2-23 below shows roadsby type and classification. 

Table 2-23
ROADS BY TYPE AND CLASSIFICATION 

AURORA - 1988 

ROAD TYPE and LENGTH 

CONCRETE ASPHALT GRAVEL TOTALNational 1.99 [ 20.70 202.82 225.50
Provincial - 118.81 118.81Municipal 3.16 11 17 123.14 137.47Barangay 

I 
-957 

757 
TOTAL 5.15 31.87 1,420.49 1,457.51 

Source: DPWH 

Nueva Ecija had a larger road network, measuring 5,269 km. Of this length, only about 6%was concrete pavement while gravel road constituted 93 %of the total road network. Table 2-24presents the road network by types and classification for Nueva Ecija. 

Table 2-24
ROADS BY TYPE AND CLASSIFICATION
 

NUEVA ECIJA - 1985
 

CLASSIFICATION ROAD TYPE and LENGTH 

CONCRETE ASPHALTJ GRAVEL TOTAL 
National 129.9 13.9 137.00 280.30Provincial 56.8 - 640.60 697.40Municipal 40.7 24.7 383.50 448.90Barangay 29.0 9.6 2,442.10 2,480.70Unclassified 0.860.1 1, 00.40 1,361.30 

TOTAL 316.00 49.00 4,904.00 5,269.00 

Source: DPWH 
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2.2.2 	 Vehicle Registration 

The total number of vehicles registered in Aurora province increased by 23 percent between
1987 and 1990, while for Nueva Ecija, total vehicle registrations increased by 15 percent over
the same period from a much larger base. Nueva Ecija has about forty four times more vehicles
than Aurora. In Aurora the largest increase was in the number of trucks (24%) with an almost
similar increase in utility vehicles of 22 percent. i is not known whether the increase in trucks was related to logging operations. Table 2-25 provides a tabulation of vehicle registrations by 
province. 

Table 2-25 
VEItlCLE REGISTRATION 
AURORA - NUEVA ECIJA 

CLASSIFICATION/YEAR AURORA NUEVA ECIJA 

1987 1988 1990 1987 1988 1990 

CARS 15 16 19 2872 3055 3516 

UTILITY VEHICLES 232 246 284 10996 11695 13461 
TRUCKS 95 101 117 2736 2642 3040 

MOTORCYCLE 148 205 237 6454 7726 8892 

TRICYCLE 45 810 

TOTAL 535 568 23868 J 2518 28909 

Source: 	 Land Transportation Office 
Management Information Division 

Note: 	 Only one data for Tricycles and Motorcycles. Figures for 1987 and 1988 are extrapolated from 1990 data.
1987 and 1988 data were not classified by vehicle types. 1990 data were classified by types due to 
computerization of LTO data. 

2.2.3 	 Sea Ports 

There 	 are three sea-ports in Aurora; one is at Cemento just south of Baler, another one atDipacong near Casiguran, and the third at Barangay Paltic, Dingalan. These Ports are accessible
by an all-weather road from Baler to Cemento, and by a dry-season road between Casiguran and
Dipacong. An all-weather road links Paltic to Dingalan town proper and then to Palayan City.
Banca traffic to and from Baler uses the river wharf in the center of the town. There is regular
banca traffic for goods and passengers between Baler and Dipacong, with at least two bancas 
per day in each direction. There is no regular traffic between Baler and Paltic/Dingalan, and
bancas only travel this route on special charter costing about R 6,000 one-way. 
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2.2.4 Air Transport 

Baler airfield (Bacong) is classified as a feeder airport, but is closed indefinitely for commercial
traffic. It has a 875 x 30 metre runway of sodded sandy loam and a small concrete apron in
 
front of the terminal building.
 

2.3 ZONE OF INFLUENCE (ZOI) 

2.3.1 Introduction and Geographic Setting 

The theoretical definition of the zone of influence is an area extending five kilometers from
either side of the road. This area may be limited by bodies of water or other geographic
charateristics that hinder travel. It is also affected by the zone of influence of another road that
 
traverse it or is located in proximity to its own zone of influence. This definition is a necessary

parameter for the calculation of theoretical development benefits 
 resulting from road
 
improvements.
 

The topography of the zone of influence of the project roads varies from flat (along the Coronel

Valley and the Aurora Central Flood Plain) to hilly and mountainous (along the Sierra Madre

Mountain ridges). A ,number of major rivers traverse the various project roads. Among these
 
rivers are the Aguang, the Coronel and the Malupa Rivers.
 

The zone of influence of the Circumferential road sector is a flat terrain with a good seasonal 
water supply. The road is subject to flash-floods, and deposition of river wash gravel and
boulders from the Aguang river system. The entire area of the Ma. Aurora flood plain is
cultivated with irrigated and rain-fed paddy, coconut and bananas, with some small citnis
 
plantations.
 

The Palayan-Dingalan road sector descends from degraded hilly land to follow the Coror.el
valley to the watershed between Gabaldon and a steep descent to Dingalan over rocky boulder
strewn land. The road is narrowly enclosed on both sides by steep degraded mountain slopes,
with numerous small watersheds discharging substantial volumes of river-wash. This has greatly
reduced the cultivated area in the valley. Small plots are cultivated for irrigated and rainfed 
paddy-rice, corn, onions and tomatoes. 

The zone of influence of the Tablang - Ma. Aurora road sector consist of relatively flat laids 
to rolling and mountainous terrain. The relatively flat lands are located in the Tablang -
Bongabon area and in the Ma. Aurora flood plain. Irrigated and rainfed paddy, vegetables and 
rootcrop are grown on these lands, particularly in the Bongabon area. Rolling and mountainous 
terrain starts at Barangay Calaanan in Bongabon where the road enters the Sierra Madre 
mountain range. 
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Part of this road sector is the Km 170 - Km 38 proposed road link. This is a non-existing road
that will run parallel to the Cabatangan River as it traverse further the Sierra Madre Mountain.
The western zone of this road section is a forest area which had partially been logged over. The 
eastern zone consist of part of Aurora National Park which is still thickly forested. 

The zone of influence of the San Luis-Dingalan road sector is a mountainous forest area. Some 
parts of the zone had already been logged-over and had been intruded by shifting cultivators and
hill-farmers. Cultivated areas consisting mostly to coconuts exist along coastal plains around
Dikapinisan and Dibayaban. A logging road in very bad condition exists in the zone. This road
intermittant ana does not link Dingalan and San Luis. There are no public land transport
vehicles servicing this route and the present direct transportation between Baler and Dingalan
is by bancas on a chartered basis. 

The Land Use opportunity map prepared by the Bureau of Soils and Water Management (1986)
classifies large areas of A-'rora as idle, less utilized lands with some potential for development.
Any improvement in the productive capac' y of these marginal lands would require considerable
capital investment in soil and water conservation engineering. This concerns in particular the
reorganization of anarchic settlement of hill-farmers identified in 19 watersheds by the AIADP. 
Some of these hill-farmers are occupying part of the Malupa and Ma. Aurora catchment basins
which concern the Maria Aurora - Canili inter-provincial road built by the Department of Local 
Government. 

The zone of influence of the project road is shown in Figure 2-2. 

2.3.3 Population in the Zone of Influence 

Population in the zone of influence represents the residents of the barangays located within the
five kilometers theoretical limit of the zone. This is the population considered as directly and 
significantly affected by the road. 

The :najority of the population within the zone of influence consists of rural households 
dependent on agriculture-based activities. A considerable proportion of the zone population is
engaged in forest-based activities such as logging, forest products gathering and hill-farming. 

Residents of the barangays outside the zone of influence are expected to use the project road in 
areas where there are no alternative road connections. They are connected to the project roads
by foot trails and by unmaintained barangay roads which are not served by public transportation.
The impact of the road improvement would be less significant to these residents than those
within the zone of influence due to distance and the apparent difficulty in transportation. 

The ZOI and population concerned by the various project and alternative roads, have thus, been 
estimated as shown in Table 2-26. 
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Tablc 2-26 

ZONES OF INFLUENCE / POPULATION 

ROAD SEfCI'OR MUNICIPALIT"Y AREA [ ZOIAREA{
KM' KM 


A: Palayan-Dingalan Palayan 359.0 15.0 
L.aur 263.0 85.0 
Gahaldon 193.0 175.0 
Dingalan 318.0 80.0 

Sub-total ,. 
.............. ~ ~ .. *..~ .... 

1,133.0~ .*.*.*.*.. ~ 355.0 
.*.~.*.~. 

B: 	 1alayan-Bongabon- Palayan 359.0 10.0 
Kin. 	170 - Kin. 38 Bongabon 287.0 170.0 

Ma. Aurora 338.0 70.0 

Sub-total B 	 984.0 250.0 

C: 	 Riml-Pantaoangan- Rixal 151.0 L.0 
Kin. 38 Pantabangan 375.0 1S".0 

Me. Aurora 338.0 45.0 
A. Castafieda 375.0 70.0 

Sub-total C 	 1,239.0 295.0 

D: Kin. 38 - Maria Aurora 	 Ma. Aurora 338.0 85.0 

Sub-total D 	 338.0 85.0 

r: 	Baler-Ma. Aurora- Baler 86.0 30.0 
Dipacu lao- San Luk- Ma. A urora 338.0 45.0 
Baler Dipaculao 297.0 45.0 

San Luis 	 675.0 15.0 

.................
:.........:..!::!
.:!!:? ! !!: 
!!:: !! ii~i
 Sub-total E 	 1,396.0 135.0 

F: 	 Baler-Dingalan San Luiu 675.0 265.0 
Diogalan 318.0 40.0 

Sub-total F 	 993.0 305.0 

Sourc: NCSO (1990) 

TOTAL 
POPULATION 

20,393.0 
21,464.0 
21,744.0 
14,475.0 

78,076.0 
...	 *. .*.. .. .~ 

20,393.0 
39,616.0 
28,378.0 

88,387.0 

38,970.0 
18,341.0 
28,378.0 

3,751.0 

89,440.0 

28,378.0 

28,378.0 

24,689.0 
28,378.0 
18,951.0 
16,740.0 

88,758.0 

16,740.0 
14,475.0 

31,215.0 

ZOI 
POPULATION 

1.20q.0 
17.568.0 
17,506.0 
9.614.0 

45.897.0 
....... .* 

3,271.0 
11.696.0 

0.0 

14.967.0 

4,463.0 
16,487.0 
1.228.0 
1,721.0 

23,899.0 

7.004.0 

7.004.0 

19,244.0 
18,750.0 
9,780.0 
4.979.0 

...........
52,753.0 

6,156.0 
227.0 

6,383.0 
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2.3.4 Impact of the Roads 

The effects of the project roads on the ZOI and on the economies of Aurora and Nueva Ecija
provinces are examined in Chapter 6, Section 6.3.2 (Economic Evaluation), and in further detail
in Appendix B-3 (Agricultural Development Benefits). Tables showing production and income 
data for municipalities traversed by the roads are presented in Appendix B-2. 

The Consultants consider that while there will be Vehicle Operating Cost (VOC) benefits, the
effect of improved roads on agricultural production is likely to be marginal. Benefits may even 
be offset by declining coconut production, increased hill farming at subsistence levels following
the decline of the timber industry, and a possible decline in fisheries catches owing to over
fishing. Lowland agricultural production is likely to be at risk from the effects of soil erosion 
in the mountains, and increasing flash-floods. 

Table 2-27 shows estimated production data for the ZOI for 1990. 

Table 2-28 shows estimated household income in the ZOI for 1990. Urban income is taken from 
the NCSO Family Income and Expenditure Survey (1988). Rural income has been computed
from the production data for 1990. 

2.3.5 Additional Requests by Local Governments 

The TOR identified a series of roadways which would be studied during this Feasibility Report.
The Consultant was instructed to study additional roads which might serve as "alternative rou'es" 
to serve the transportation needs of Aurora Province. During the field data gathering stage and
during the Environmental Scoping Sessions held i,i the pi,'.,ince, several requests for alternative 
routes were brought to the Consultant's attention. 

The League of Barangay Councilmen of the Philippines (LBCP) in a letter to the Consultant 
dated June 27, 1991 requested continued consideration of the San Luis-Dingalan road for the
development of the barangays along the coastal area. See Figure 2-3. 

The Barangay Council of Real, San Luis, Aurora on May 28, 1991 made a similar request for 
a link through Real to other coastal barangays. See Figure 2-4. 

The Mayor of Palayan Cyy in his letter to the Consultant dated July 1, 1991 requested that
additional consideration be given to Palayan City since the main road connecting Cabanatuan 
City to Aurora Province locations is currently being paved. The Mayor's request was for an
approximately 30 km long roadway from approximately Laur to Santa Rosa which would run 
paiallel to the existing highway. See Figures 2-5 and 2-6. 
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Table 2-27 
ESTIMAT I)PRODUCTION IN 1ILE ZONE OF:INFLUENCE (1990) 

PRODUCTION IN METRIC TONS 
ROADSECTOR MUNICIPALITY 

CROPS LIVESTOCK AND POULTRY 

PADDY CORN COCONUT COFFEE BANANA OTHER SUB-TOTAL CARABAOCA'ILE HOGS GOAT CHICKEN OTHERS JSUB-TOTAL 
A. Palayaw- Palayan 2' 7 0 110) N) 122 426 0.581 4.3 .10 . 

Dmogalan L~r 

Gaba-don 
Dingalan 

19,7010).7,3 

8.210 
851 

6,3 

18 
100 

4114 

11 
60 

0140t1.13 

0.0 
40.25 

138 

271 
217 

4.911 

3.082 
465 

15.q38 

11.623 
1.733 

11110a11.1)0 

0.67 

3.13 

-.:0 9.37 
13.65 

4.3n2.'2 

71.75 
12.47 

I 2' . 

41.115 
000 

3.0 

4.a7 
1.31 

4.390.11 

0.18 
0.o2 

10.37hQ.75 

85.42 
28.12 

Sub-lotal 20.111 187 7S 1) 6% N.711, 0,7 1 71 i s] it 17 Q,7 -170 IM3.65 

B l -
Bnbn-Kon.bon

Km. Post70-38 

1' laYa n 
Bnao1.53Bongabo4
Ma. Aurora 

178 
1..3.3

195 

4 
46 
0 

0 
3 

133 0.04 
o(1)101 
15 

1. 
069 

14 
15,343 

317 11.164
o.)0 

_u16
2.30
1.28 

113.2
1M.13
0.71 1.21

0.016 
0.12166
2.42
0.011 

. .. .. 

2.,'2
0.118
0.0 

6.91 
51.14

2.06 

Sub-total 11.936. 51 136 0 136 3,724 15,983 0 4 so 0 3 3 

C. Rizal-
Pan:ubangan.-Krm. Post 38 

Rizal 
PantabanganMa. Aurra 

Casaneda 

9.131 
2,322938 

119 

928 
490 
13 

1 
0643 
1 

0.00 
0.000.20 
0.00 

5 
071 
6 

900 
1,013109 

63 

10,965 
3.3841.761 

0A. 

0.00 
0.000.00 
0.42 

0.59 
3.316.16 
0.78 

63.08 
42.163.43 

2.31 

0.43 
0.000.27 
0.00 

2.32 
2.030.07 
0.51 

0.00 
0.000.01 
0.00 

360 
66.42 
47.499.94 
4.02 

Sub-total 12.510 990 645 0 82 2.085 16.312 0.42 10.84 110.98 0.70 4.92 0.01 127.87 

D. Km. Post 38-Maria Axuroa 2.954 5 0.63 24 206 5,410 0.00 19.40 I.&O 0.85 0.21 0.03 31.29 

Sub-tota! 
.................................. . 

E. Baler -
San Luis -
Ma. Aurora -
Dipaculao -

Baler 

Bal-r 
San Luis 
Ma. Aurcra 
Dipacubo 

1.206 
286 

3.753 
3.984 

0 
0 
0 

17 

3.349 
1,089 
2,573 
5,204 

0.70 
0.44 
0.0 

65.15 

21 
137 
284 

2,883 

283 
35 

262 

27 

4,860 
1,547 
6,873 

1' 180 

0.78 
0.20 
0.00 
2.3s 

.. ...................... 

11.83 20.72 
4.44 5.00 

24.64 13.72 
41.91 87.88 

0.54 
0.19 
1.07 

3.64 

1.53 
0.11 
0.27 

1.88 

0.03 
0.00 
0.04 

0.04 

.. 

35.43 
9.95 

39.75 

137.71 

Sub-total 9,229 17 12.215 67 33'5 606 25459 3 83 5 4 0 223 

F. San Luu - San Luis 757 0 { 2,886 1.18 36'5
3,325aa 

93 4,0902545 
0.523 11.7883 13.251.27 0.51 0.29 0 26.35 

Dinalan Dinpalan 12 2 2 1.01 5 1' 31 0.03 0.68 0.62 0 0.07 0 1.40 

Sub-total '69 2 2.8 2.19 367 105 4133.19 0.55 12.46 13.87 0.51 0.36 027507.75 
. 

Sotre: Munkipal Profiles, Bureau of Agricultural Statistics and updated estimates from 1980 Census of Agriculture. 



Table 2-28
 
AVERAGH IIOIJSFIIOI.D INCOME IN TIE ZONE OF INFLUENCE
 

7ONEI 01 INFLII.NCE TOTAL INCOME NO. OF HOUSEIIOLDS AVERAGE 

ROADSECTOR MUJNICIPAI.rTY 
INTHE 
ZOI URBAN RURAL 

VIOUSEHOLD 
INCOME 

A. Palayan-Dingalan 

Palavan 3,406,786 262 13,003 
Laur 100,80,678 1,281 2,167 29,258 
Gahaldon 73,694,095 1,053 2,360 21,592 
Dingalan 29,396,429 861 1,028 15,562 

Sub total 207,377,98g 3,195 5,817 79,415 

.......................... 

B. Palayan - Bongahon - Palayan 7,671,770 - 590 13,003 
Kn. Post 38 Bongabon 89,166,728 714 1,526 39,807 

Ma. Aurora 3,123,946 - 251 12,446 

Sub total 99,962,444 714 2,367 32,445 

C. Ri7al-Pantahangan- Rizal 27,463,380 784 70 32,159 
Km. Post 38 Pantabangan 44,048,970 3,045 14,466 

Ma. Aurora 19,540,220 1,570 12,446 
A. Castaneda 14,229,795 335 - 42,477 

Sub total 105,282.365 1,119 4,685 18,140 

D. Km. 38 - Ma. Aurora Ma. Aurora 16,590,518 - 1,333 12,446 

.uhbolat 16,590,518 - 1,333 12,446 

E. Bilcr-Ma. Aurora- Blaler 38,971,220 809 609 27,483 
Dipaculao-San l.uis- Ma. Aurora 65,372,237 987 2,545 18,509 
Baler Dipaculao 48,346,023 713 1,19"1 25,405 

San Luis 11,920,620 - 915 13,028 

Sub total 164,610,100 2,509 5,259 21,191 

F. San Luis - Dingalan San Luiu 19,860,488 352 733 18,305 

Dingalan 342,980 - 44 7,79S 

. i.......................................Sub total 20,203,468 352 777 26,100 

CRAND TOTAl. 614,G26,883 7,889 20,238 189,736 
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On July 12, 1991, The LBCP reaffirmed its position on development of the San Luis-Dingalan
road through a letter to the editor of the newspaper DAWN. See Figure 2-7. 

Lastly, through a resolution dated August 4, 1991 the Diteki Barangay Council requested the 
consideration of a road from their barangay to Maria Aurora. See Figure 2-8. 

The Consultant reviewed these specific requests in light of the TOR and in light of the concept
of "alternate routes". The requests of the LBCP and of the Barangay Council of Real, San Luis, 
Aurora have been incorporated into the study of Segment 3, Dingalan-San Luis. This Scgment 
3 is discussed in detail in Chapter 4. 

The request by the Diteki Barangay Council was also considered in the alternatives evaluated 
for Segment IC. The specific segments, 1C2 and 2A addressed each of the barangays 
mentioned. A full discussion of this alternative can be found in Chapter 4. 

The request by the mayor of Palayan City for a parallel road to open up development through
his community was briefly considered but was then dropped for obvious economic reasons. 
Traffic volumes on the existing paved road are not high enough to consider a parallel route only 
a few kilometers distant from it. Potential growth as outlined in this chapter does not appear 
sufficient to warrant the construction of an alternate road at this time. 
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LEAGUE OF BARANGAY COUNCILMEN OF THE PHILIPPINES
 
(LBCP)
 

San Luis, Aurora Chapter
 
Diteki, San Luis, Aurora 

June 27, 1991 

Mr. Kent 0. Lande 
Team Leader 
Aurora Roads Infrastructure Project 
LOUIS BERGER INTERNATIONAL, INC. 
TM-8910, Mile Long Center 
Amorsolo St., Legasp; Village 
Makati, Metro Manila, Philippines 

Dear Mr. Lande: 

The League of Barangay Councilmen of the Philippines (LBCP), San Luis, Aurora 
Chapter, would like to express its gratitude to the USAID and the Louis Berger International, 
Inc. for having considered in its study the repair/construction of a 191-km roads and bridges
network that will include the San Luis-Dingalan road which we have lcng yearned for 
reali ,ation. 

Last December 27, 1990, we have read from the newspaper that the Rural Infrastructure 
Fund (RIF) has a P 4.4 B fund for rura! "nfrastructure projects nationwide. This forms part
of a USAID grant worth S 9C M. In January 13. 1991, the LBCP, Sanl Luis, Aurora Chapter
passed Resolution No. 1 requesting for assistance from RIF II arid RIF III of the USAID for the 
construction of tie San Luis-Dinga'an road. 

This Resolution earned a response from Secretary Jose Ping de Jesus of the DPWH, thru 
Undersecretary Teodoro T. Encarnacior. lie expressed tha', this should be included as a prority
project of the Region IV and that a feas',bility study thereof should be submitted to tie Regional
Development Council of Region IV. 

Last April 22, 1991, Director Florante Soriquez of the RIF sent us a letter, copy
furnished the tlon. Senator Edgardo J. Angara; Mr. Leroy Purifoy, Office of Capital Projects,
USAID; and Asst. Secretary for Planning Manuel Bonoan of the DPWHI- informing us that the 
San Luis-Dingalan road was included in the list of additional projects that is being studied arid 
evaluated for possible funding by the USAID urder Rural Infrastructure Project. 

The LBCP, San Luis, Aurora is imploring your kindest consideration by highly
recommending the construction of the said Sari Luis-Dingalan Road knowing fully well its 
importance and the devc.opmental impact it could give to our barangays here in Aurora. It is 
wo,,ih considering the development of a historical place, the Dibut Bay, wv'here the intense 
friendship between the Philippines and the Uiited States was exhibited during the last World 
War. 

Respectfully, 

BENIGNO T. LAURETA 
President 

AURORA ROADS INFRASTRUCTURE 
DEVELOPMENT PROJECT LETTER FROM LBCP FIGURE 

FEASIBILITY STUDY SAN LUIS, AURORA 2-3 
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COPY OF THE MINUTES OF SESSION OF THE BARANGAY COUNCIL OF REAL, 
SAN LUIS, AURORA HELD LAST 28 MAY 1991 AT THE BARANGAY HALL 

PRESENT:
 

Mr. Arnaldo C. Ruidera 	 Barangay Chairman 
Mr. Hermilino Abonita Council Member 
Mr. Edilberto Llanillo Council Member 
Mr. Leonardo Gatita Council Member 
Mr. Jose Nlarzan Council Member 
Mr. Efren Tena Cuncil Member 
Mr. Claro Serrano Council Member 

ABSENT:
 

None 

RESOLUTION NO. 08-91 

WHEREAS, it is the main concern of the Barangay Council of Real, San Luis, Aurora 
to have order and prosperity for the residents of the barangay, to include those that are travelling 
through Real; 

WHEREAS, the Barangay of Real, San Luis, Aurora is the center of the adjoining
Barangays of Dibut, Dibayabay, Dicapinisan, Dimanayat and Dibalo, residents of which are 
making use of its barangay roads whenevcr there is an inclement weather in the area; 

WHEREFORE, on motion of Council Member Edilberto Llanillo, duly seconded by 
Council Member Claro Serrano. 

RESOLVED, as it is hereby RESOLVED, that it is kindly requested of the Provincial 
Governor, Hon. Edgardo L. Ong through the Provincial Board, that assistance be extended to 
the Barangay Real, San Luis, Aurora, in making possible the construction of a road that 
traverses through the barangay that will serve as a link to the other coastal barangays. 

RESOLVED further, that a copy of this Resolution be furnished the Provincial Governor 
of Baler, Aurora, Hon. Edgardo L. Ong, for his infommation and possible support. 

Unanimously approved. 

I CERTIFY to the correctness of the Resolution as above mentione6. 

(SGD.) 	 RANDY RAMOS 
Sezretary

ArESTED:
 

ARNALDO C. RUIDERA 
Barangay Chairman 

AURORA ROADS INFRASTRUCTURE MINUTES OF BARANGAY 
DEVELOPMENT PROJECT COUNCIL SESSION FIGURE 

FEASIBILITY STUDY SAN LUIS, AURORA 
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LITTA-M, BALITA DAV N I JULY22 - JULY 28, 1991 

Letter to the Editor 

CRUSADE 

LEAGUE OF 
13ARANG YA 

COUNCILMEN OF TIl E 
PIIIIII1NES 

(I[DCI') 

Sitm Li, Arira Chapter
Ditl.i. San1 Lu, A\trural 

July 12. 1991 

Mr. Editor
 
DA\N
 
Dela Torre St. 
Baler. Aurora 

Dear Editor: 

This is a rea.ijor I an ail;n e publih,'i d I , .\l,mila-l.,..-d n .Ipe' lat Jily 3. 199l 'thich %\;aipriotetrn to theconstflicion of tlie San L:,is-Dinilin Roid (ReA. Dihilo, DiltLi!. Dibh.\ai;i,. Di,.pinian, Dmnianima. Dikapilikian and 
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destroy and mieht :raiere throiuch Ihe irein foret of the Sier,i .M tdie R.m,.'e 

During at recentl |]ilb' oiI.(in oleetloc. the repre.eiimt.lti e.' of H;tlibon Ftindtion. Green Form mid the
European-backed Aurora Ilnterated Arct Deehlpm-nt P|,-t -AlADP) sad ih~il the ihrcmnr.oned ro,,d projt ' ill c,oo,
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firt !.e .rail thin,-,, it it pre-.et.ii their .I : Is i iht lire[: 

If cser th.s the tl 1ILc ,tl'rs e.t ',il tras.r-c i:i'h ,I..'tf.I d om he ilil,. c hL. vI 1rhi m ca-n hit the\ %%ill
be dislocathd. ThL om.llnor he depiri .+ of then, lmJ .id i o, p-itl, Ex.n Inlic. lh,\ ",ill 0,1 hr: drisen to the hi',il t Itl
forested hillk. There is a pr s e ,=iip mndmi 'e -im .i,:niq..t. thmstpre,.eitl, ,tedh. n ih:l nel'd In',id. In- hall he
hismne ,ith their hell,),\ Filp1in .. slizi.. -einm m. r- d .)dbe.1i1n ., 1 1itIrn. The% -h,uld m,-,i h'nfti tnsn the 1i1i.c
c,,ilort bro:ught abmt ho des elprmnnt And thi. mnl ,nl Ir reized l lhe Ci'n-tii l:i sI Ili,: Smi1lL i.Din..in Roa 
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Yes, if you will look at the maps. this area i. still a %irgin But the truth is. tnomt of the area has been logedtorest. 
over. There are logging roads already. Front Bmramcay Real Lipto Sitio Dibuin, Dihalo, San Luis. Aurora there is an
existing road already. This istrue also from Piltic to Dikapanikiin. Din.al.n, Aurora. And this .s .,here Dn.alan Fore5t

Product Co. (DFPC), the Federated Timber Deelopment Coi-pr.ition (FTDC) and the Aurora Timber Corp. (ATICOR)

conducted their Io'ging activities and tip to thi time. the lnter.Petifl, Forct Re'otire Corp. (IFRC) isstill operatin,. Ver

recently, there %,,asa report that se%erti lIt,_.al 0'erelo-r, appr.-he.ed b% the ithorities
 

The alle.ed 26 bird spe.:ie., the rire Phihpm Ea-tLiie -luJed. %%-0r-lern.
dci. n a. b',the noi,- ot chain savs.
bulldozers and loggingctruj,.cks. Therefor-. ,.ithiut the S.in Lm,-D:n,d.t.m Ro.td ,ontrut,:tion ha.n r.atted %et. vsealre.id,
hi%.esoil erosions and land.hd, h,.. un. t pdunr1 h d %.10r1hed,,o,. Th11,114 a,aile .dh, the AlADP pople. i,,.ll
b-dc+tro ed. I douht the number th tiu.h. Thes uniit h. . .n r.t:rrtn t,,the entr- A irri Pion.:c
 

I juSt cotld not lthonl it and stiider %0i, it i, oh1'n..'a
thi.'.: '.'int %iimrniintntt.,t,ar t ,.i 1ctionsto 
presere the en'jronrent. .*nd theA hav.e inlzd out the San [iti.-Din.d R,,,d 0o'tiuijinr1 a,iti .tt that ,%ill bring

about the destruction ot the %jliciri tireq; it the mt[re..iid ih-te
 

Accordi,- to Erer. Kent 0. LinJe. Te.im orauri.i ,idl Aidur. lntr.u'tiuture Des elopinent ProjIet .-ARIDPj

Feasibiht, Stud% and the Louik [ler-,rIntcri.mom.il. hIn..the. S.m Lm,-Dimo.i1m lid isill Ner c t,a 
link bt,iccn .:tedepressed areas of Aurora Proin it)oth.,r p0o iti~c. tIll .imhi '' hi tod."elopmint aid area,bi in th: 


Lande added that iheproj.t %ill h- tun.ied 
 imh P 'M itP5Mi pr 1ime ri lot.dt ounr 90rlt rmillit, and 
tii thisini,ht be Fnihed i. thin fi~c(5) to ten i l ) sei.,
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MINUTES OF REGULAR MEETING OF DITEKI BARANGAY COUNCIL
 
San Ltis, Aurora, Quezon Province
 

Held at the Barangay Hall, on Aug. 4, 1991
 

Present: 

Mr. Pacito F. Licay Barangay Captain, Chairman
 
Mr. Benigno T. Laureta Council Member,
 
Mr. Florentino .M. Fernanez Council Member,
 
Mr. Tirso Z. Pascua Council Member,
 
Mr. Avelino N. delos Santos Council Member,
 
Mr. Luia 0. Miemban, and Council Member,
 
Mr. Bonifacio 0. Oli.ar Council Member.
 

Absent: 

None. 

RESOLUTION NO. 44-'91 

WHEREAS, Barangay Diteki of San Luis, Aurora finds it necessary a shortest road leading to 
Maria Aurora; 

WHEREAS, the mentioned road is highl" neessary for the community of Barangay Diteki to 
facilitate travel to Maria Aurora; 

WHEREFORE, on mention of Council Mcmber Benigno T. Laureta, duly seconded by Council 
Member Bonofacio 0. Olivar; 

RESOLVED, as it is hrebv resolved, that it is respectfully requested of Louis Berger 
International, Inc., thus Engineer Kent 0. Lande, Team Leader, ARID!' Feasibility Study, to include the 
road from Barangay Diteki, S:an Luis, Aurora, Dialatan, Mri- ,urora, Su.'uit, Diaman, Wenceslao, 
Maria Aurora, be funded by USAID; 

RESOLVED t:URT!ii:R, that a copy ,f this resolution be furnished to Engr. Kent 0. Lande, 
Team Leader, ARIDP F,:asibility Study, Louis 13erLer International, Inc., TMI-S910, Mile Long Center, 
Amorsolo St., Legaspi Villag,., Makati, Metro Manila, fOr his information and valuable decision. 

UNANIMOUSLY APPROVED. 

I CERTIFY to the correctness of the Resolution as above mentioned. 

SGD. AMOR 13.OL1IVAR 
Secretary 

ATrESTED: 

SGD. PACIFICO F. LICAY 
Barangay Chairmao 

AURORA ROADS INF " STRUCTURE MINtIFES OF BARANGAY COUNCIL FiGURE 
DEVELOPMENM OJEC SESSION, BARANGAY DI'l1E.KI 

FEASIBILITY SI'JDY SAN LUIS, AURORA 
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CHAPTER 3 

TRAFFIC 

This chapter describes the procedures uscd to forecast traffic volumes for the proposed road 
sections proposed for improvement in Aurora and Nueva Ecija Provinces. The chapter reviews 
sources for existing data, traffic surveys performed for this report, data analysis methods and 
the basis for future traffic projections. Additional details can be found in Appendix A. 

3.1 	 BASELINE CONDITIONS 

The Consultant obtained traffic counts and station data (1990 AADT) from the Project 
Monitoring Office (PM/1O), Infrastructure Research and Statistics Division, DPWH for the 
following locations: 

* 	 Region IV, Aurora (6 stations) 

* 	 Region III, Palayan City (5 stations) 

+ 	 Region IlI, Nueva Ecija (15 stations) 

* 	 Region IlI, Cabanatuan City (12 stations) 

The traffic station data is from the National Traffic Counting Program (NTCP) and includes data 
from coverage, control and seasonal stations. Additional data was gathered from the Regional, 
District and City Engineering Offices in the project area. 

The traffic and other data directly relevant to the current study is found in the following reports: 

* 	 Philippine National Road Improvement Project (NRIP), 1989, by Louis Berger 
International, Inc. 

* 	 Madela-Casiguran Feasibility Report, 1990, by Louis Berger International, Inc. 

+ 	 Rural Road Development Program II (RRDP II), Aurora, 1982, by Norconsult 
S.A., et. al. 

* 	 ADB assisted Third Road Improvement Project/T.A., 1985, by Norconsult S.A., 
et. al. 
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The latter two reports provide somne traffic counts that will be helpful in establishing historical 
growth rates on three of the nine existing homogeneous traffic sections. In general, however, 
traffic count data was unavailable for many of the project roads. Thus, it became necessary to 
conduct the traffic surveys discussed below. 

3.1.1 Traffic Surveys - Background 

Traffic surveys were undertaken at key locations along the project roads to develop the existing
 
traffic data used in forecasting future traffic growth. Tie forecast were then used in highway
 
and pavement design, and in the economic evaluation of the project roads.
 

Four types of traffic surveys are usually required for the engineering and economic analysis.
 
These are: 1) Traffic Count Surveys, 2) Origin-Destination (O-D) Surveys, 3) Axle Load
 
Surveys, and 4) Travel Time and Delay Surveys.
 

All of the above surveys were conducted for the ARIDP roads project, except for the Axle Load 
Survey. Information on axle loads were obtained from the 1985 IBRD-DPWH study of axle 
loadings. The three remaining types of surveys were performed over a two-week l)eriod, in 
generally good weather, in early July. Figure 3-1 displays the locations where the traffic counts 
were conducted. Local personnel were hired in the vicinity of the project roads and trained to
 
do the traffic counts and related tasks.
 

3.1.2 Traffie Survey - Results 

The traffic count survey consisted of a manual classified count. The counts were undertaken for 
a three-day period and required tabulating the number of vehicles by type in each direction for 
a period of 12 hours (6:00 a.m. to 6:00 p.m.) over three consecutive days. 

The 1991 base year AADTs are shown in Table 3-1 and Table 3-2. Tables 3-1 and 3-2 
represent the base-case scenario, but the former excludes the effects of an improved
interprovincial link between Km Post 170 on the Bongabon-Baler route and Km Post 38 on the 
Canili-Maria Aurora route. Much of the traffic on the circumferential road would shift if a new 
inter-provincial link were constructed. Table 3-2 shows what 1991 traffic levels would be like 
if the proposed new road link were in place right now. The arithmetic differences between the 
entries on the two tables shows (net) diverted traffic. The AADTs range from 50 to 260 on the 
circumferential road, from 130 to 230 on the interprovincial roads into Baler, and between 100 
and 300 on the Palayan-Dingalan road. The number of movements of other vehicles (tricycle
and motorcycles), not counted in AADT, is significant in the Baler area. A better measure of 
vehicular movements is the PCU or passenger car unit (equivalent). Table 3-3 shows PCUs for 
the study area. PCUs range from 200 to 650 on the circumferential road, 200 to 300 on the 
interprovincial links into Baler, and from 150 to 460 on the Palayan-Dingalan road. 
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Table 3-1 
1991 AADTs 

CARS JEEP/VAN JEEPNEY 

SMALL 

BUS 

LARGE 

BUS 

2-AXLE 

TRUCK 

3-AXLE 

TRUCK 

ARTICULATED SUB-TOTAL 

TRUCK (AADTs) OTHERS 

TOTAL 

VEHICLES 

Balcr - Dipaculao 0 20 11 0 0 7 9 0 47 282 329 

Dipaculao - Ma. Auron 2 44 50 1 0 9 7 0 113 397 510 

Ma. Aurora - San Luis 0 108 77 0 2 33 2 0 222 335 557 

San Luis - Baler 2 122 94 0 6 32 7 1 264 582 846 

Tablang - Gabaldon 7 66 166 2 18 30 10 3 302 33 335 

Gabaldon - Dingalan 0 35 28 1 15 9 6 0 94 13 107 

Rizal -Canili 0 82 140 0 7 8 8 6 251 30 268 

Canili - Ma. Aurora 0 122 59 0 3 22 20 8 226 682 908 

Bongabon - San Luis 0 55 41 0 5 26 3 0 130 517 646 

Sourcc: Consultant's Survey 



Table 3-2 
ESTIMATED 1991 AADTs WITH FULL ROAD 

CARS JEEP/VAN JEEPNEY 
SMALL 

BUS 
LARGE 

BUS 
2-AXLE 
TRUCK 

3-AXLE 
TRUCK 

]ARTICULATED SUB-TOTAL 
TRUCK (AADTs) OTHERS 

TOTAL 
VEHICLES 

Balcr - Dipaculao 0 20 11 0 0 7 6 0 44 2S2 326 

Dipaculao - Ma. Auror 2 44 50 1 0 9 10 0 116 397 513 

Ma. Aurora - San Luis 0 108 77 0 2 33 0 0 220 335 555 

San Luis - Balcr 2 99 84 0 3 29 7 1 225 582 807 

Tablang - Gabaldon 7 66 166 2 18 30 10 3 302 33 335 

Gabaldon - Dingalan 0 35 28 1 15 9 6 0 94 13 107 

Rizal - Candi 0 29 103 0 2 0 0 6 140 15 155 

Canili - Ma. Aurora 0 69 23 0 1 8 15 0 116 6S2 798 

Bongabon - San Luis 0 55 41 0 5 26 3 0 129 517 646 

Source: Consultant's Survey 



The AADTs on the Rizal-Canili section are rough estimates only due to the reason that this 
section was added to the study after the traffic surveys had already been completed. 

Table 3-3 
1991 DAILY PCUs 

Baler - Dipaculao 210 

Dipaculao - Ma. Aurora 353 

Ma. Aurora - San Luis 465 

San Luis - Baler 649 

Tablang - Gabaldon 467 

Gabaldon - Dingalan 145 

Rizal - Canili 371 

Canili - Ma. Aurora 308 

Bongabon - San Luis 192 

Source: Consultant's Survey 

Figures 3-2 through 3-6 display the hourly variation in traffic volumes at the traffic count 
locations. For the Baler-Dipaculao section, peak hours were from 7 a.m. to 10 a.m. with over 
30 vehicles per hour observed moving in both directions. For the Dipaculao-Maria Aurora 
section, the peak hour was from 8 a.m. to 9 a.m. with over 57 vehicles per hour moving in both 
directions. The traffic on the Maria Aurora-San Luis section does not show a pronounced peak
level; however, the heaviest level of movement occurred between 7 a.m. and 8 a.m. with 50 
vehicles moving in both directions. For the San Luis-Baler section, the peak hour was from 7 
a.m. to 8 a.m. with over 90 vehicles moviog in both directions. Traffic on the narrow short-cut 
road between Baler and Maria Aurora via Reserva was very light with a peak hour between 8 
a.m. and 9 a.m. with 13 vehicles moving in both directions. The highest level of peak hour 
traffic occurred on the Canili-Maria Aurora section where 99 vehicles were observed moving 
in both directions between 6 a.m. and 7 a.m. 

The Tablang-Gabaldon section had a peak hour volume of 39 occurring between 3 p.m. and 4 
p.m. This was only slightly more than the volume observed during the morning peak hour 
between 9 a.m. and 10 a.m. The Gabaldon-Dingalan section had pronounced morning and 
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afternoon peak hour volumes of 15 and 13, respectively. The morning peak hour occurred 
between 9 a.m. and 10 a.m. The afternoon peak hour occurred between 3 p.m. and 4 p.m. The 
Tablang-Bongabon-San Luis interprovincial link had a symmetrical peak flour volume between 
mornings and afternoons of 58 vehicles per hour moving in both directions. The peak hours 
were 7 a.m. to 8 a. m. and 5 p.m. to 6 p.m. 

Table 3-4 summarizes the distance savings that could be achieved if a new link were built 
between the two interprovincial links into Baler. The left column shows distances to the 
municipalities on the existing road and the right column shows distances with the new link. The 
greatest distance savings accruc to travelers whose origin or destination is Maria Aurora or 
Dipaculao (nearly 30 kilometers). Travelers going to or coming from Baler or San Luis also 
save nearly eight kilometers in driving distance. 

Table 3-4 
DISTANCES MEASURED FROM KM POST 170 ON 

BONGABON - BALER ROAD TO CITIES IN THE BALER AREA 

EXISTING ROAD PROPOSED NEW LINK 

San Luis 53.0 km San Luis 45.9 km 

Baler 60.2 km Baler 52.4 km 
(via Reserva) 

Dipaculao 71.8 km Dipaculao 43.8 km 

Ma. Aurora 63.7 km Ma. Aurora 35.2 km 

DISTANCE SAVINGS
 
WITt NEW LINK
 

Ma. Aurora 28.5 km 

Dipaculao 28.0 km 

Baler 7.8 km 

San Luis 7.1 km 

Source: Consultant's Estimates 
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In addition to traffic volume counts, O-D Surveys were taken at the following locations: 

* near Palayan City (going to Dingalan near the Tablang junction), 

* near Maria Aurora (going to Canili), 

* near Dingalan, 

* near San Luis (going to Bongabon). 

From the O-D Surveys, occupancy rates in the study area were determined. (See 'Fable 3-5.) 
The Baler area has significantly higher occupancy rates compared to the Palayan/Dingalan area.This may be due to a shoitage of vehicles in the Baler area or the poor condition of roads that 

causes vehicle owners to minimize the number of trips they make. 

The O-D Matrices are shown in Appendix A. These matrices were used to estimate diverted 
traffic for the proposed road improvements. 

Table 3-5
 
1991 OCCUPANCY RATES
 

VEHICLE PALAYAN/ SAN LUIS/
DINGALAN MA.AURORA 

Car 3.50 na 

Jeep 4.62 6.21 

Pick-up 2.89 3.31 

Van 3.20 3.00 

Jeepney 11.73 14.68 

Small Bus 4.50 na 

Large Bus 52.05 52.05 

2-Axle Truck 4.41 5.06 

3-Axle Truck 4.09 5.57 

Tricycle/Motorcycle 1.97 3.84 

Source: Consultant's Survey 
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3.2 TRAFFIC PROJECTIONS 

The tariff counts conducted by Renardet, ct al, for the Third Road Improvement Project (TRIP)
 
in 1984 can be compared with the Consultant's 1991 traffic survey to obtain an estimate of
 
traffic growth rates in the Baler area. There are three traffic sections that can be compared:
 
Baler-Dipaculao, Reserva-Maria Aurora, and Dipaculao-Maria Aurora. This information is
 
presented in Table 3-6.
 

The 1991 counts show positive growth for all three sections, but with consistently higher 
tricycle/motorcycle traffic. AADTs (excluding tricycles/motorcycles) were similar for Baler-
Dipaculao and Reserva-Maria Aurora, but were much higher for Dipaculao-Maria Aurora, 
probably because of the new interprovincial link via Canili. Both the 1984 and 1991 counts 
were taken with no bridge open to traffic between Dipaculao and Baler. 

Table 3-6 
COMPARISON OF TRAFFIC SURVE'YS 

VEHICLE TYPE IALER-I)IPACULAO RESER'VA-MARIA AURORA I)IPACULAO-MARIA AURORA

]1984 1991 1984 1991 1984 1991 

Car/Jeep 5 20 I 11 17 46 

Jeepney 16 11 13 1 22 50 

Small Bus 0 0 0 0 2 1 

Large Bus 0 0 0 0 0 0 

2-Axle Truck 0 7 2 7 15 9 

3-Axle Truck 18 9 4 1 13 7 

Sub-total 148 47 20 20 69 113 

Tricycle/Motorcycle 187 329 80 122 260 510 

Total Vehicles 376 100 142 329 623 

Source: TRIP, Consultant's Survey 

The growth in AADTs between 1984 and 1991 ranges between 2.5 percent and 7.3 percent per 
year. The apparently high growth in tricycle/motorcycle traffic, though, is harder to explain. 
The higher 1991 counts for these vehicles could be a matter of where the count station was 
placed between the two municipalities. The Rural Accessibility Planning in Aurora Provir-e 
report by the Rural Transport Unit, Department of Interior and Local Government, states 
tricycles are the most common means of transport in Aurora province. Jeepneys, on the other 
hand, are not as popular because of long waiting times until the jeepney is sufficiently loaded. 
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The historical growth rates in traffic volumes should continue for the next 10 to 15 years before 
slowing as lumber and other resources are drawn down. In general, the traffic forecasts 
extrapolate historical growth over the medium term and show a slowing in growth after 2003. 
The forecasts were made for each homogeneous section using individual growth rates for 
different vehicle types. The forecasts were also prepared separately for normal, diverted aF.d 
generated traffic. 

Once the base year traffic levels were established for normal, diverted and generated traffic, the
 
same forecasting methodology was applied to each traffic type to forecast volumes over the
 
projected life of the facility.
 

The formula used was: 

T i P + (I*E.) 

where, 

Ti = Annual growth rate for passenger travel in vehicle type i, 

P = Annual growth rate of population in the study area, 

I = Annual growth rate in real per capita income in the study area; and 

i = Income elasticity of passenger travel demand for vehicle type i. 

Population was forecast to increase at 2.0 percent p.a. through 2003 and 1.5 percent p.a. 
thereafter. Real per capita income was forecast to grow 2.0 percent p.a. through 2003, and 1.5 
percent p.a. thereafter. The income elasticity travel of demand by cars was estimated to be 1.4, 
that is, for every 1 percent increase in real income, the demand for travel by car increases by 
1.4 percent. (The same elasticity applies to travel by tricycle, jeep, van or pickup). The income 
elasticity for travel by jeepneys and buses was taken as 0.5 percent and 0.8 percent,
respectively. The lower elasticities forjeepneys and buses reflects an expected shift in passenger 
demand from crowded jeepneys and buses to more comfortable cars, pickups and vans. Tricycle 
traffic is expected to continue to be very important in the movement of passenger in urban areas. 

The growth rate in real Gross Provincial Domestic Product for Aurora Province was used to 
forecast the growth rate of truck traffic. The growth rate used for real gross output through 
2003 was 2.0 percent p.a. and 1.5 percent p.a. thereafter. 

3.2.1 Normal Traffic 

Increases in traffic volumes along road sections due to natural population growth and increase 
in the level of economic activity is called normal traffic. Normal traffic is defined as the total 
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future traffic along a road section without the proposed project, but it is only a portion of future
 
traffic if the improvement occurs.
 

3.2.2 Diverted Traffic 

Diverted traffic isexpected to be significant only on Bongabon-Km Post 170-Kn Post 38-Maria 
Aurora sections. The section between Km Post 170 and Km Post 38 is currently nonexistent, 
but will shorten travel distances a great deal if it is built. If this section is not built, i.e., in the 
"With Gap" analysis, there will only be some small diverted traffic along the circumferential 
road. The latter will occur principally because of better access between San Luis and Maria 
Aurora. 

The distances savings with the new link were shown previously to be between 7.1 km and 28.5 
km (See Table 3-4). Based on tile O-D surveys in the Baler area, this corresponds to an average 
distance savings of 17.0 kin, as measured from Km Post 170 km on the Bongabon-Baler road. 
There are additional distance savings for travelers coming or going to Cabanatuan. This is the 
kilometer difference in travelling to Bongabon compared to travelling to Rizal as measured from 
Cabanatuan. This distance is approximately 20.0 kin, thus the total distance savings for 
Cabanatuan-Baler area travelers is 37.0 ki. 

3.2.3 Generated Traffic 

The proposed road improvements will reduce vehicle operating costs and travel times in the 
study area. This will cause several beneficial effects on consumers and producers within the 
zone of influence of the upgraded roads. For example, the transport costs of goods produced 
in the area will be reduced, increasing the quantity demanded, and likely increasing profit
margins. Spoilage rates will be reduced and higher prices will spur increases in production. 
Consumer goods from outside the study area will be cheaper to import. Passenger travel times 
will be reduced, freeing time for more productive activities. The greater the reduction in 
transport costs, the larger the resulting level of generated traffic. 

This study used a travel demand elasticity factor of 1.0 to forecast generated traffic. Thus, for 
example, a 20 percent reduction in operating costs resulted in a forecast of an additional 20 
percent (of normal) increase in traffic levels. Benefits from the increased in generated traffic 
were considered a measure of producer surplus and were valued at 50 percent of roadway user 
savings "with" and "without" the project. The levels of generated traffic with respect to normal 
traffic are shown in Table 3-7. 

Included in generated traffic are seed volumes for some sections. Seed volumes represent small 
positive values assigned to certain vehicle types that are not currently using the road, but will 
should the improvement be made. ( For example, cars and small buses.) Conversely, negative 
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values are possible for vehicle types that would be phased out of use or used elsewhere should 
a road improvement be made. An example of the latter is the high-axle weapon carriers used 
to cross deep water areas on the Casiguran-Baler road north of Dipaculao. (Only a few weapons
carriers were found to be in use in the current study area.) 

Table 3-7
 
INCREASE IN GENERATED TRAFFIC
 

DUE TO LOWER VOCs
 
(as percent of Normal Traffic)
 

SECTION jPCT INCREASE 

Baler - Dipaculao 20.5 
Dipaculao - Maria Aurora 31.3 
Maria Aurora - San Luis 35.2 
San Luis - Baler 2.6 
Tablang - Gabaldon 27.2 
Gabaldon - Dingalan 45.8 
Rizal - Canili 56.0 
Canili - Km Post 38 33.9 
Bongabon - Km Post 170 39.4 
Km Post 170 - Km Post 38 58.7* 
Km Post 38 - Maria Aurora 39.4 

* Percent increase as a percent of diverted traffic 

Source: Consultant's Estimates 

Appendix A presents the parameters and traffic forecasts by homogeneous traffic section. If the 
new link between Kin Post 170 and Km Post 38 west of Maria Aurora is built, the traffic 
projection is called the "Full Road" projection. If this new road is not built, the traffic 
projection is called the "With Gap" projection. 
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CHAPTER 4
 

ENGINEERING DESIGN
 

4.1 DATA COLLECTION AND ANALYSIS PERFORMED 

4. 1.1 Road Inventory 

Inventories of two existing road sectors included in the project and an alternative route were 
made along their entire lengths. Data collected from the inventories included: 

* Terrain Classification 

* Surface Type, Condition and Width 

* Land Use Classification 

* Identification of Flood Plains 

* Location and Inventory of Structures 

The road inventory data collection sheets are provided in Appendix F-1. 

Data acquired reveals that except for a few short stretches of PCCP, most of the roads are in 
poor to possibly fair condition. Drainage must be improved, shoulder and roadways need better
maintenance and many structures require stream stabilization upstream or downstream from the 
structure. Revegetation of slopes and erosion control measures must be considered to mitigate
massive loss of soil in cuts and on embankments. Figures 4.1 through 4.7 show a sampling of 
field findings. 

4.1.2 Hydrology 

Methodology 
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4.1.2.1 Area of Catchment 

The first step undertaken in conducting the hydrologic and drainage studies was the collectionand compilation of all available topographic maps covered by the project. Maps collected were
of the 1:50,000 scale. 

From these maps the catchment area of the stream or waterways for each bridge, culvert and 
cross drains were determined. 

4.1.2.2 Rainfall Data 

Rainfall data were collected from the Philippine Atmospheric Geophysical and AstronomicalServices k'dministration (PAGASA) specifically from its publication on the Rainfall IntensityDuration - Frequency Data of the Philippine. From these data the rainfall records at the Balerstation are used in the Aurora project roads and the rainfall records collected from the gagingstation in Gabaldon Nueva Ecija are used for the Nueva Ecija road project. Refer to Table 4-1
and 4-2. 

4.1.2.3 Streamflow Data 

Streamflow data were collected from the National Water Resources Council (NWRC) specificallyfrom its publication on the Philippine Water Resources Summary Data. No stream flowrecordings were made on the different rivers included in the project area. The base flowcalculations were made using the stream flow data of nearby rivers within the region and similar 
to the project river/water way. 

4.1.2.4 Rational Formula Method 

The rational formula as described below was used in the determination of design discharge forbox culverts, and pipe culverts which catchment areas are 10 sq. km. or less. Q = .278 CIA 

where: Q - discharge, CMS 
C - coefficient of run-off 
I 
A 

-
-

rainfall intensity mm/hr 
drainage area, km 2 

.278 - metric conversion factor 

4.1.2.5 Run-off Coefficient 

Values of the coefficient of run-off C, were chosen based on field observations as to the generaltype of watershed cover. Watershed cover were classified based on the procedure described onthe Design Guidelines of the Department of Public Works and Highways. Table 4-3. 
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Table 4-1 
RAINFALL RECORDS 

GABALDON, NUEVA ECUA 
BASED ON 13 YEARS OF RECORDS 

COMPUTED EXTREME VALUES (IN MILLIMETERS) OF PRECIPITATION 

RETURN 
PERIOD 
(YEARS) 

5 
MiNS. 

10 
MINS. 

15 
MINS. 

30 
MINS. 

60 
MINS. 

2 
HRS. 

3 
HRS. 

6 
HRS. 

12 
HRS. 

24 
HRS. 

2 

5 
10 

15 
20 

25 
50 
I00 

9.9 

12.6 
14.4 

15.4 
16.2 

16.7 
18., 

20.1 

15.1 

20.0 
23.2 

25.0 
26.2 

27.2 
30.2 

33.2 

19.9 

25.8 
29.7 

31.9 
33.4 

34.6 
38.3 
41.9 

31.8 

42.4 
49.4 

53.4 
56.2 

58.3 
64.9 

71.4 

45.9 

61.4 
71.7 

77.5 
81.5 

84.6 
94.3 

103.8 

66.1 

84.5 
96.8 

103.6 
108.5 

112.2 
123.6 
135.0 

81.1 

109.6 
128.5 

139.2 
146.6 

152.4 
170.1 

187.7 

114.5 

168.3 
204.0 

224.1 
238.1 

249.0 
282.4 

315.5 

153.8 

231.9 
283.6 

312.7 
333.2 

348.9 
397.3 

445.4 

175.6 

273.8 
338.8 

375.4 
401.1 

420.9 
481.8 

542.2 

INTENSITY (IN MILLIMETERS/HOUR) OF COMPUTED EXTREME VALUES 

RETURN 

PERIOD 

Y(YEARS) 
5 

MINS. 
10 

MINS. 
15 

MINS. 

30 

MINS. 

60 

MINS. 

2 

HRS. 

3 

HRS. 

6 

HRS. 

12 

HRS. 

24 

HRS. 

2 
5 
10 

15 
20 
25 
50 
100 

118.8 
151.2 
172.8 

184.8 
194.4 
200.4 
220.8 
241.2 

90.6 
120.0 
139.2 

150.0 
157.2 
163.2 
181.2 
199.2 

79.6 
103.2 
118.8 

127.6 
133.6 
138.4 
153.2 
167.6 

63.6 
84.8 
98.8 

106.8 
112.4 
116.6 
129.8 
142.8 

45.9 
61.4 
71.7 

77.5 
81.5 
84.6 
94.3 

103.8 

33.0 
42.3 
48.4 

51.8 
54.3 
56.1 
61.8 
67.5 

27.0 
36.5 
42.8 

46.4 
48.9 
50.8 
56.7 
62.6 

19.1 
28.0 
34.0 

37.3 
39.7 
41.5 
47.1 
52.6 

12.8 
19.3 
23.6 

26.1 
27.8 
29.1 
33.1 
37.1 

7.3 
11.4 
14.1 

15.6 
16.7 
17.5 
20.1 
22.6 

Source: PAGASA 



Table 4-2 
RAINFALL RECORDS
 

BALER, AURORA
 
BASED ON 13 YEARS OF RECORDS
 

COMPUTED EXTREME VALUES (IN MILLIMETERS) OF PRECIPITATION 

RETURN 
PERIOD 
(YEARS) 

5 
MIMLNS. 

10 15 
MINS. 

30 
MINS. 

60 
MINS. 

2 
HRS. 

3 
HRS. 

6 
HRS. 

122 
HRS. 

24 
HRS. 

2 
5 
10 

15 
20 
25 
50 
100 

14.2 
16.9 
18.7 

19.7 
20.4 
20.9 
22.6 
24.2 

20.3 
24.5 
27.3 

28.9 
30.0 
30.8 
33.4 
36.0 

25.7 
31.3 
35.0 

37.1 
38.6 
39.8 
34.3 
46.7 

36.3 
45.2 
51.1 

54.4 
56.7 
58.5 
64.0 
69.5 

51.4 
66.3 
76.2 

81.8 
85.7 
88.7 
97.9 

107.1 

75.0 
95.6 

709.3 

117.0 
122.4 
126.5 
139.3 
152.0 

86.6 
115.0 
133.8 

144.4 
151. 
157.6 
175.2 
192.7 

117.1 
153.8 
178.1 

191.8 
201.4 
208.8 
231.5 
254.1 

144.9 
187.6 
215.8 

231.7 
242.9 
251.5 
277.9 
304.2 

171.7 
230.8 
270.0 

292.0 
307.5 
319.4 
356.1 
392.5 

INTENSITY (IN MILLIMETERS/HOUR) OF COMPUTED EXTREME VALUES 

RETURN 
PERIOD 
(YEARS) 

5 
MINS. 

10 
MINS. 

15 
MINS. 

30 
MINS. 

60 
MINS. 

2 
HRS. 

3 
HRS. 

6 
HRS. 

12 
HRS. 

24 
HRS. 

2 
5 

10 
15 
20 
25 
50 
100 

170.4 
202.8 

224.4 
236.4 

244.8 
250.8 
271.2 
290.4 

121.8 
147.0 

163.8 
173.4 

180.0 
184.8 
200.4 
216.0 

102.8 
125.2 

140.0 
148.4 

154.4 
159.2 
173.2 
186.8 

72.6 
90.4 

102.2 
108.8 

113.4 
117.0 
128.0 
139.0 

51.4 
66.3 

76.2 
81.8 

85.7 
88.7 
97.9 

107.1 

37.5 
47.8 

54.6 
58.5 

61.2 
63.3 
69.6 
76.0 

28.9 
38.3 

44.6 
48.1 

50.6 
52.5 
58.4 
64.2 

19.5 
25.6 

29.7 
32.0 

33.6 
34.8 
38.6 
42.3 

12.1 
15.6 

18.0 
19.3 

20.2 
21.0 
23.2 
25.3 

7.2 
9.6 

11.3 
12.2 

12.8 
13.3 
14.8 
16.4 

Source: PAGASA 



Table 4-3
 
RUN-OFF COEFFICIENT
 

PHYSICAL CHARACTERISTICS: COEFFICIENT "c" 

* Topography 

Flat land, with average slope of 0.30 
1 m to 3 m per km 

Rolling land with average slope of 0.20 
5 m to 20 m per km 

Hilly with average slope of 0.I0 
50 m to 75 m per km 

Soil 

Tight impervious soil 0.10 
Medium combination of clay and loam 0.20 
Open sandy loam 0.40 

Cover 

Cultivated lands .10 
Woodland .20 

Computed Run-off coefficient, C = 1 (E of all Run-off coefficient chosen 
depending on physical characteristics) 

Source: DPWH Design Guidelines. 

4.1.2.6 Time of Concentration
 

The time of concentration Tc, was computed using the formula:
 

L' .15Tc = where: Tc - time of concentration, min. 
'51H 38  L - stream length, m 

H - difference in elevation from divide to 
site of waterway crossing, m 

The calculated Tc for each structure is provided in Appendix D-1. 
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4.1.2.7 	 Rainfall Intensity 

The rainfall 	 data gathered from PAGASA was used to determine the rainfall intensitycorresponding to the computed time of concentration. Rainfall Intensity - Duration - FrequencyCurves were plotted for the following return periods: 2-yr, 5-yr, 10-yr, 25-yr, 50-yr. Refer to
Figure 4-8 and Figure 4-9. 

For pipe Culverts, rainfall intensity for 10-yr return period was used. Side ditches were
designed using rainfall intensity for 2-year return period. 

4.1.2.8 	 Synthetic Unit Hydrogranh Method 

This method was used to determine the design discharge for bridges and box culverts and forcatchment areas greater the 10 sq. km. This method takes 	 into consideration severalphysiographic 	characteristics of the catchment areas such as the stream length centroidal length
and channel slope. Specific Methodology is provided in Appendix D-2. 

4.1.3 Hydraulics 

4.1.3.1 	 Design Flood Depth 

Using the design discharges values obtained from the hydrologic analysis, and the computed baseflow, the flood depth corresponding to the design discharge is determined. 

The flood depth corresponding to the computed 25 yr, 50-yr and 100 yr discharges for bridges 
was determined using Manning's formula: 

Q = 1 AR2/3SIr2 where: n - Manning's roughness constant 
n 

A - cross section area 
site, sq. m. 

of river at bridge 

P -	 wetted perimeter at bridge site, m. 

R = 	 A hydraulic radius, m 
P 

S = 	 average slope of water course at the 
immediate upstream of the bridge 
site. 
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4.1.3.2 Required Opening for Bridges 

From the calculations, tail water rating curves were developed to assess the different levels of 
flood of different frequencies. 

Through a series of iterations the discharge corresponding to a given depth was computed until 
the design discharge value was reached. The corresponding depth became the flood depth. The 
width at this flood level became the required opening for the bridge sites. Discharge 
computations are provided in Appendix D-3. 

Trapezoidal sections with embankment side slopes of 1:1 were fitted to the bridge site section 
in the determination of the flood depth. In isolated cases side slopes of I horizontal to 2 vertical 
(1:2) were used where grouted riprapping could be provided to adequately protect the 
embankment from erosion. 

4.1.3.3 Culvert Opening 

A culvert opening was determined using the procedures of Hydraulic Design Series No. 5 of the 
U.S. Federal Highway Administration. (FHWA) Through a series of iterations, the final culvert 
opening was arrived at. The following condition were considered: 

* Headwater Depth for Concrete Pipe Culvert with Outlet Control 

* Head for Concrete Pipe Culverts Flowing Full 

* Headwater Depth for Concrete Box Culverts with Outlet Control 

* Head for Concrete Box Culverts Flowing Full 

To determine optimum size, outlet control for culvert analysis were made. In the final design
phase, a culverts relative location must be taken into consideration and a detailed analysis must 
be performed. Discharge Computations are provided in Appendix D-3. 

4.1.3.4 Drainage Ditches and Sizing 

Rain falling on the roadways will be drained to the drainage ditches placed alongside the road 
at the shoulders. Roadway drainage water will be channeled to the nearest waterway or stream 
and disposed there. 

The side ditches were designed using the Manning's formula for open channel flow as described 
earlier taking the natural ground slope as the design slope. 
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4.1.3.5 Drainage Culverts 

All existing drainage culverts that are still serviceable were retained. Those that were either 
heavily clogged with silt and debris, damaged, exposed or had earth cover less than the 
minimum requirement were replaced if they could not be reset or were inadequate in size. 
Culverts with adequate size to carry the design discharge but shorter than the design width of 
the road or having an invert elevation which varied considerably from the finished grade
elevation were lengthened accordingly. However, there were cases where multiple ro.s of 
culverts were resorted to when the existing one was inadequate in size but still in good working
condition. Culverts that were rehabilitated or lengthened were provided with transition works. 
The culvert transitions were also provided with scour protection works. 

4.1.3.6 Scour Protection Works 

Scour Analyses were done using the method presented in the FHWA Hydraulic Design Series 
No. 5 for Culverts. 

The scour protection recommended for the bridge sites consists of grouted rock slope protection
blanketing the embankments. The toe will be laid on a continuous boulder apron extending up 
to the slope drain (at the upstream and downstrctm side of the embankment) and beyond where 
necessary. The width and depth of the apron will vary according to the computed expected
depth of scour for each bridge site. Local scour due to the presence of piers will also be 
similarly protected on the river bed around the piers. 

The box culverts together with the bridges will have the road shoulders protected from local 
scouring and erosion by sodding and stone riprapping at the immediate vicinity of the structure. 
A special case of erosion and scour protection work will be used for sections prone to flooding 
or erosion and must be determined during the detailed engineering phase. 

4.1.3.7 Slope Stability 

Slope protection works in an areas where there are severe erosions and scouring were also 
recommended. Benching or installation of berms are proposed to be provided where slope
height is more than 3 meters. Grouted or dry stone rip-rap are the general form of protection
recommended, although in the detailed engineering phase other form of protection must be taken 
into consideration. Soils's natural angle of repose were considered in the selection of the design
side slope. Weep holes were also provided at strategic locations and intervals to relieve pressure
that may be induced by the presence of ground water particularly during rainy period. Lined 
ditches were likewise proposed at the toe of the slope to facilitate the immediate draining of 
surface run-off that will be generated from the protected slope. 
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Similarly, road-side lined ditches on steep grades where excessive velocities are expected will
be provided with energy dissipators. Baffled blocks or vertical drops with stilling pools were
the recommended form of energy dissipators. Specially designed culvert inlets were also
proposed for culverts that will act as the outfall structure for the steep lined ditches. A
protective structure in the 	form of inclined chutes with baffled blocks and stilling basin were
recommended to be the form of outfall structure for ditches that are expected be disposing of
run-offs into rivers or creeks. Location of this structure must be carefully selected during the
detailed engineering phase to avoid bank erosion especially were permanent structures are near. 

4.1.4 	 Topographic Survey 

Topographic surveys were performed for the Circumferential Road and for the Palayan-Dingalan
Road over a two (2) month period following criteria set by the Consultant. The criteria is
sufficient enough to gather adequate data to be used in quantity estimates and at the same time
fully describe the existing road conditions. The comprehensive criteria adopted are enumerated 
in the following subsections: 

4.1.4.1 Traversing and Horizontal Alignment Surveys 

, 	 All tangent lines were defined by a distance and an azimuth from point to point 
of intersection. 

* 	 All point of intersection (PI) and point of tangency (POT) were referenced by two 
semi-permanent points with distances and angles, 

4 	 Points used for references were painted nails with bottle caps on semi-permanent
features such as tree trunks, fence posts, house corners, etc. 

* 	 Traverses were closed to insure accuracy of survey to the modified third order 
accuracy.
 

4.1.4.2 Leveling 

* 	 Bench marks were established within the project road at 500.00 meter intervals 
for the Baler Circumferential and at an average of 850.00 meter intervals for 
Palayan-Dingalan Road. 

* Level runs between BM were double run (once each direction) and closed within 
the limits of modified third order accuracy. 
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* 	 An elevation was taken on centerline at 50.0 meter interval and at usual breaks 
or changes in elevation between stations. 

* 	 Normal cross-sections were taken at 500.00 meter intervals on flat to rolling
terrain and at 100.00 meter intervals on rugged terrain. 

* 	 Cross-sections were taken to at least 30.0 meters on each side of the centerline 
taking into considerations important features such as edge of pavement or road, 
shoulders, toes or top of slopes and drainage ditches. 

• 	 Physical characteristics of pipes and box culverts such as skew angle, length,
size, number of cells and invert elevations were recorded. 

+ 	 Centerline profile of waterway crossings were taken at 500.0 meter upstream and 
downstream sections of the river. 

4.1.4.3 Alignment via Topographic Maps 

For non existing road locations which are in rugged mountain terrain, the Consultant utilized
1:50,000 scale topographic maps as prepared by the Department of Environment and National
Resources, National Mapping and Resource Information Authority. Contour interval on these 
maps are at 20 meter thus detailed design is impractical. The Consultant enlarged these maps
to 1:20,000 scale and developed preliminary alignments and grades. Any more detailed design
through these mountainous locations will require establishment of ground control stations, aerial
and/or satellite photography and plotting of contours to at least 3 meter intervals. For feasibility
study level of work, the available information is adequate in these areas. 

4.1.5 	 Geotechnical Studies 

4.1.5.1 Geology and Topography 

The geology of Aurora is determined by the formations of the Sierra Madre range running NNE-
SSW with flanks consisting of thick metamorphosed sequences of upper Cretaceous to upper
Eocene volcanic lava flows and pyroclastic rocks. Progressively towards the inner core of the
Sierra Madre mountains, Oligocene andesites and basalt lavas with tuff breccia's exist, and these 
conglomerate layers overlay the older volcanic sequences. 

The stratigraphy of the Sierra Madre slopes shows relative degrees of alteration of the older 
strata with associated clastic sedimentary rocks. Younger rocks of Middle to Upper Miocene 
age dominate the core of the mountain range and are associated with patches of limestone and
conformable clastic sediments. Multi-stage intrusions of variable composition including quartz
and diorite occur on the eastern flanks of the mountain. 
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The rocks on both sides of the Laur - Dingalan valley are composed of ophiolitic lavas with
associated chert rocks and fine greywackes of late Eocene to early Oligocene age. 

The volcanic rocks weather to brown and red clay soils, and the metamophics of sedimentary
and igneous origin weather to fine to coarse loamy soils. 

Eroded and transported sediments have formed river terraces surrounding the central Aurora
flood plain, and the numerous river fans, with clay, silt and sand overlaying an assemblage of 
sub-angular to rounded gravels, pebbles and boulders. 

Figure 4-10 shows the geology of the project area in the zones of Aurora and Nueva Ecija
provinces in which the project road sections are situated. 

The topography of the project area has been described in Section 2.1.1.2, Provincial Profile. 
The road topography varies from flat to mountainous. 

4.1.5.2 Seismic Data 

Significant tectonic activity shocks can be expected in Aurora province and earthquakes in excess
of 7.0 (Richer scale) have been recorded in North-East, Luzon. Aurora is traversed NE-SW by
the Casiguran fault which at its southern end joins the Philippine Fault Zone, a major structural 
zone of the Philippines, termed the "mobile or Pacific earthquake belt" (Gervacio: 1964). The
Aurora coast line faces the East Luzon Trench. 

Earthquakes are frequent factors affecting slope stability by triggering slope failure. They
reduce stability of structures by imparting shearing stress and a reduction in material strength.
Following the 1990 earthquake considerable damage was caused to road sections and bridges on
the Dingalan - Palayan road sector. The recently completed Aguang bridge (803 meter) may
also be at risk. 

The Seismicity Map of the Philippines for 1990 (Figure 4-11) shows a significant concentration
of earthquake epicenters offshore of Aurora province, which is bounded to the east by a
subduction zone, and lies on an active fault zone. 

The Earthquake Catalogue prepared annually by the Philippine Institute of Volcanology andSeismicity, has shown frequent earthquakes in the Baler project area registering up to and over
5.0 in the Richter scale. A map showing the epicenters of destructive earthquakes (Figures 4
12) illustrates the concentration of thes.e events in the project area. 
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4.1.5.3 Tsunamis 

Tsunamis are high-energy sea waves generated by earthquakes. When they reach the coast 
under certain condition they may get as high as 10 m. The time interval between successive 
waves is from 20 to 30 mintues. Tsunamis travel at approximately 700 to 800 kph, depending 
on the water depth. 

A report published by the Philippine Institute of Volcanology and Seismology (PHILVOLCS)
mentions that the coastal areas of Luzon facing the Philippine Sea are prone to tsunamis because 
tsunamigenic earthquakes often originate under the bottom of the Philippine Sea. The areas with 
recorded tsunamis hits are shown in Figure 4-13. 

On December 27, 1735, Baler was utterly destroyed by a tidal wave or "Tromba Marina" from 
the Pacific Ocean. 

Figure 4-13 indicates that a tsunamis of < 5 m height occured along the Baler coastal region. 

4.1.5.4 Previous Geotechnical Explorations 

Initial data searches revealed that no subsurface investigations had been performed along the
overall road alignment. Of the six existing Reinforced Concrete Deck Girder bridges (RCDG),
within the study area, only the Aguang bridge got the Standard subsurface investigation. This 
study was performed by Geotechnics Philippines Incorporated, dated January 7, 1983, under a 
commission from the Department of Public Works and Highways. Two (RCDG) bridges, the
Villa Aurora bridge from Bongabon to Baler and the Dupinga bridge going to Gabaldon from 
Palayan City are presently limited only to light vehicles due to foundation failure. In view of 
the lack of previous soil explorations, the detailed design stage of any future project must pay
particular attention to subsurface investigation on proposed bridges crossing open waterways. 

4.1.5.5 Soil Investigation Along Road Alignment 

For feasibility study level, the actual Soil Investigation conducted involved field locations,
sampling and laboratory testings. The methods used were Test pit excavating and Auger hole 
drilling depth more They atto a not than 1.50 meters. were space optimum distance 
(approximately two kilometers between Test Pits) and were alternately located along the
alignment. Auger Borings by hand @1.00 meter depth were interspaced midway between Test 
Pits. Offsets on locations of some Test Pits and Auger holes due to obstructions and physical
changes of soil formations were also recorded in field boring logs. (See Drawings 4-1 and 4-2 
in Appendix F for Test Pits and Auger Boring location Plan.) 
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A full time Sub-Consultants' field Engineer/Geologist monitored all the field work. AnEngineering representative of the consultant with the assistance of the Engineering team were
also present during most of the sampling operation. The field Engineer/Geologist maintainedfield logs indicating the depth, thickness and the nature of soil layers encountered in the test pits.Natural ground water levels were also monitored and recorded. Representative samples fromeach type of soil encountered were immediately Sealed, taking all the necessary precautions toprevent contamination on other materials and sent to the Sub-Consultant's laboratory for furthertesting and evaluation. Collecting, handling and storing samples obtained in the test pits follow
the recommendations in AASHTO T-203 respectively. 

Laboratory testing program involves two main scopes of work which are: The Evaluation of
Existing road condition and the Material Source evaluation. 

The program of tests in existing road condition consists of the following: CBR determination 
on existing subgrade, Grain Size Analysis, Atterberg Limits, Natural moisture contentdetermination, Specific gra-,ity test, General Soil Classification and Determination of corestrengths and thickness of existing paved sections. Refer to Table 4-4 for the Summary ofSubgrade Test Results and to Table 4-5 for the summary of Concrete Core Testing. 

Material Source Evaluation involves the following tests. Grain Size Analysis, Atterberg limits,Specific gravity, Unit weight, Abrasion, Soundness Test and Classification. Table 4-6 providesa summary of test results for Aggregate and Borrow Material Sources also. 

Refer to the Terms Related to the Classification of soils and soil-aggregate mixture for HighwayConstruction, preceding the Summary of Subgrade, Test Results in Appendix F-7. 

4.1.5.6 Material Sources 

Material source maps obtained from the Department of Public Works and Highways (DPWH)show more than adequate quantities of materials available for use in any future project withinthese regions. More than thirty (30) sources were reflected in the maps, however, only themajor ones with greater quantities and nearest the proposed road alignment were reflected in themodified material source map shown in Appendix F, Drawing F-6. 1. 

Peat gravel and sand is abundant in these sources and size requirements per engineering criteria
maybe controlled by sieving or installation of plant crushers. 

Data obtained from the design plans for construction of the Ma. Aurora-Canili-Pantabangan
route reveal additional material sources for that route. Locations are as shown in Figure 4-7. 
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SUMMARy 
Table 4-4

OF SUBGRADE TEST RESULTS 
-'" 

SATION 
(kin) 

SAMPLE 
NO. 

D 

DEPT 
(M) 

SOL DESCRIPTION SOLNMC 
CLASSIFICATION 

AASHTO(%) 
r 

GRAIN ANALYSIS (%PASS SIEVE NO.) 

*4 #10 #40 #ZOO 

ATTERBERGLIM 

LL Pt PI 
() (%) (%) 

COMPACTION 

OMC MDD 
(1) 1 

CBR 
@ 

%MDD 

OTHE 

1+350 TP-I 1.50 Sandy Clay A-7-6 .. .. .. .. 100 97 64 41 13 28 24 20.00 1.75 18.00 -

2+025 AH-1 1.00 Silly Qay A-7-6 .. .. .. 100 90 85 80 32 13 19 19 .. .. .. .. 

2+700 TP-2 1-50 Grawlly Sand A-I-b -- 100 81 67 57 22 1 NIL NIL NP* 4 9.60 2.02 18.00 -

3+655 AH-2 1.00 Silly Sand A-2-4 . .. 100 96 95 92 39 32 23 9 9 - - - -

2+765 TP-3 1.50 Lean Clay A-7-6 .. .. .. .. 100 99 95 38 24 14 30 23.50 1.61 320 -

. 5+095 AH-3 1.00 Lean Clay A-7-5 .. .. .. .. 100 99 95 47 32 15 33 -

4+545 TP-4 1.50 Silly Sand A-4 .. 100 58 NIL NIL NP 24 18.10 1.66 6.95 -

6+620 AH-4 1.00 Silty Sand A-2-4 .. .. .. 100 98 77 18 NIL NIL NP 15 -- -- - -

5+645 TP-5 1.50 Clayey Sand A-2-7 -- 100 80 so 79 60 20 53 27 26 2 16.70 1.92 15.00 -

8+600 AH-5 1.00 Lean Clay A-7-6 .. .. .. 100 99 97 78 47 29 18 40 .. .. .. .. 

7+600 TP-6 150 Sandy (lay A-4 .. .. .. .. .- 100 88 63 27 22 5 18.70 1.61 7.31 -

10+605 AH-6 1.00 Silly Sand A-2-4 -- 100 31 31 30 29 18 NIL NIL NP 5 .. .. .. .. 

9+600 TP-7 1.50 SillySand A-2-4 .. .. .. .. 100 79 32 34 26 8 12 14.20 1.84 26.50 -

11+945 AH-7 1.00 Silly Sand A-2-7 -- 100 46 43 40 38 34 70 38 32 19 .. .. .. .. 

11+610 TP-8 1.50 Silhy FineSand A-3 .. .. .. .. 100 82 5 NIL NIL NP 8 10.30 1.92 22.50 --
AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT SOLS AND MATERIALS SURVEY

SUBGRADE TEST RESULT CIRCUNFERENTIAL ROAD 

* NP -Non Plasic 



Tabe 4-4 (continued)

SUMMARY OF SUBGRADE TEST RESULTS
 

GRAIN ANALYSIS (% PASS SIEVE NO.) ATERBERGLIM COMPACTION 

SATION(kin) SAMPLENO. DEPn-I(M) SOIL DESCRIPTION SOIL.CLASSIFICATION 
A(5) 

" 4 #10 #40 #200 L0 L 
(5) 

P1 
(%) 

NMC 
().J) 

OMM 
() 

- CBR 
95% MOD 

OTHERS 

12+955 AH-8 1.00 Fat Clay A-7-6 -- - -- 100 99 90 53 29 24 32 .. .. .. .. 

12+280 TP-9 1-50 Clayey Clay A-7-6 -- 100 68 66 64 56 56 45 28 17 21 10.30 1.92- 22.50 -

14+370 AH-9 1.00 Silly Clay A-4 .. .. . 100 99 98 94 35 10 2 15 .. .. .. .. 

12+350 TP-10 1.50 Clayey Gravel A-2-6 -- 100 26 23 23 23 23 40 22 18 13 .. .. .. .. 

16+120 AH-10 1.00 Clayey Silt A-2-4 . -- 100 85 70 62 32 12 4 8 8 .. .. .. .. 

. 13+560 TP-11 1.50 S;ly GRavel A-2-7 -- 100 40 38 37 36 35 NIL NIL NP 15 .. .. .. 

00 1g+170 AH-Il 1.00 SandyClay .A-6 . . 100 94 90 84 62 32 18 14 25 .. .. .. .. 

13+620 TP-12 1.50 Lean Brown Clay A-7-6 .. .. . 100 99 98 96 47 26 21 35 25 1.5 4.60 

20+380 AH-12 1.00 Sandy Clay A-6 .. .. . 100 99 97 67 36 20 16 25 

15+120 TP-13 1.50 Fat Clay A-7-6 100 94 94 94 93 90 53 23 30 35 25 1.5 5.15 

22+470 AH-13 1.00 SandyClay A-6 100 71 65 64 56 43 33 22 15 

17+120 TP-14 1.50 Lean Clay A-7-6 -- 100 99 92 47 23 24 21 26 1.5 4.00 

24+480 AH-14 1.00 Sandy Silt A-4 - - 100 99 60 40 30 10 28 

19+220 TP-15 1.50 Clayey Sand A-2-6 100 85 75 65 56 35 32 21 11 14 10 2.1 35.00 -

26+500 AH-15 1.00 Sandy Gravel A-I-a 

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

100 52 36 25 4 2 NIL 

SOILS AND MATERIALS SURVEYSUBGRADE TEST RESULT 

NIL NP .. .. .. .. 

CIRCUMFERENTIAL ROAD 



SUMMARY 
Table 4-4 (coatinued)
OF SUBGRADETrig'RESULTS 

STATION(k)(kin) SAMPLENO.NO. DEPTH SOL DESCRIPTION()CASFAT
(M) SOIL

A.SSIICATION 

AASHTO 

r 
2" 

INMC 
i" 

GRAIN ANALYSIS (% PASS SIEVE No.) 
----

'" #4 #10 #40 

ATTERBERG LIM 

PZOOLL FL PI 

(%) (%) (%) (s) 

COMPACTION 

OMC MDD 

(9) 

R-OHER
CBR "OTHERS 

%MDD 

19+280 TP-16 1.50 Lean Cay A-6 .. .. .. .. 100 98 90 39 19 20 31 22 1.56 4.70 -
28+475 AH-16 1.00 Lean Clay A-7-6 .. .. 100 93 87 81 74 45 26 19 25 -- -- -

21+490 T-17 150 Silly Sand A-2-4 -- 100 75 67 57 43 13 NIL NIL NP 12 10 1.98 13.00 -

30+425 AE-17 1.00 Lean Clay A-7-6 .. .. .. .. 100 100 91 48 19 29 35 .. .. .. .. 

23+460 TP-18 1.50 Lean Clay A-6 .. .. .. .. -- 100 61 31 21 10 20 15 1.82 12.00 

-Pw 32+270 AH-18 1.00 CIaye5 Silt A-7-5 .. .. .. 100 93 84 72 72 47 25 32 

%0 25+500 TP-19 1-50 Lean Clay A-7-6 .. 100 99 98 86 45 27 18 29 26 1.56 12-51 -

33+960 AH-19 1.00 Sandy Gravel A-I-b -- 100 64 52 41 21 3 NIL NIL NP .. .. .. .. .. 

27+500 -P-20 150 SandyClay A-7-6 1.100 99 98 73 48 30 18 21 17 1.58 4.90 -

35+480 AH-20 1.00 Lean Clay A-7-6 .. .. .. 100 93 83 73 48 28 20 31 -- -- -

29+450 TP-21 1.50 Sandy Gravel A-i-b -- 100 68 54 38 15 3 NIL NIL NP 5 6.5 220 47.00 -

37+000 AH-21 1.00 Sandy GRavel A-6 .. .. 100 95 90 82 54 30 18 12 19 .. .. .. .. 

31+400 TP-22 1.50 Fat Clay A-7-5 .. .. .. .. 100 99 95 52 31 21 35 28 1.47 5.00 -

0+050 AH-22 1100 SillyClay -- 1-2-l100 90 74 49 33 15 NIL NIL NP 7 

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT SOILS AND MATERIALS SURVEY RCUMERENTIAL ROADSUBGRADE TEST RESULT 



Table 4-4 (coatinued)

SUMMARY OF SUBGRADE TEST RESULTS
 

STATION 
(kin) 

SAMPLE 
NO. 

DEPTH 
(M) 

SOIL DESCRIPTION SOL 
CLASSIFICATION r 1.A A-T ';. 

GRAIN ANALYSIS (% PASS SIEVE NO.)1 
#4 #10 #40 #200 

1 AT-ERBERG LIM 

P1( ' 
(%) (%) 

NMC 
N 

(s) 

COMPACTION 
CBROMCPLMC MODO C M DD 0 

(s) 95% MDD 

OTHERS 
T 

33+145 TP-23 150 Sandy Cay A-7-6 -- 100 90 90 86 75 47 61 45 16 25 18 1.7 10.00 -

33+160 TP-24 1.50 Sandy Silt A-4 -- 100 97 96 8 47 34 26 8 -- 12 1.84 18.00 -

34+760 TP-25 1.50 Lean Clay A-7-6 .. . -- 100 93 76 49 42 14 28 37 14 1.9 11.00 -

36+200 TP-26 1.50 Lean Clay A-7-6 .. .. .. 100 98 94 87 43 12 31 29 24 1.61 3.40 -

37+800 TP-27 1.50 Lean Clay A-6 .. .. . 100 99 98 92 39 25 14 34 28 1.5 2.55 --

AURORA ROADS INFRASTR RE DEVELOPMENTPROJECT 
 SOILS AND MATERIALS SURVEY
SUBGRADE TEST RESULT CIRCU IAL ROC R U F R N IL R A
 



STATION(ki) 

0+0 

0+00 

7+000 

SAMPLE
NO. 

T1 

TP-

TP-2 

DEPTH
(M) 

15 

1 

1.50 

SOIL DESCRIPTION 

ad . 

Sandy Fat Cay 

Clayey Sill 

SOILCLASSIFICATION 

- AASIITO. . . 

A-7-5 

A-5 

Table 4-4 (comdaued) 
SUMMARY OF SUBGRADE TEMT RESULTS 

S_.O SL GRAIN ANALYSIS (% PASS SIEVE NO.) 
- -- - - 4r 1. #4 #*0 #40 

. 

-- -- 100 96 80 60 

.. .. 100 95 94 87 

-P,#200 

50 

68 

ATrERBERG LIMJ-; P 

(y (%) (5) 

52 33 19 

46 36 10 

COMPACTION 

NMC
NM.POTMERD 

(5) (5) 

22 28.80 1.48 

29 27.90 1.505 

CBR0 

MDD% , 

5.00 

5.70 

OTHERS 

-

-

16+800 TP-3 1.50 Fat Clay A-7-5 .. .. . 100 100 94 79 58 40 18 45 30.20 1.45 2.00 -

22+160 TP-4 1.50 Clayey Sand A-2-6 -- 100 94 84 69 46 28 27 16 11 10 21.10 1.58 5.00 -

27+000 TP-S 1.50 Sandy Sill A-5 .. . . . 100 100 75 59 53 6 21 20.00 1.535 2.30 -

33+400 TP-6 1.50 Silty Oay A-7-5 .. .. 100 98 96 94 84 56 32 24 25 26.70 1.47 320 -

- 37+700 TP-7 1.50 Clayey Sand A-2-6 -- 100 82 72 57 39 30 39 23 16 14 21.70 1.605 520 -

44+000 TP-8 1.50 Claye Sand A-7-6 .. .. . 100 96 96 85 49 22 27 18 26.00 1.46 4.00 -

60+000 TP-9 1.50 Clayey Sand A-2-6 -- 100 98 99 84 72 48 26 22 18 18 21.10 1.63 8.00 --

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT SOILS AND MATERIALS SURVEY MARIA AURORA-
SUBGRADE TEST RESULT PANTABANGAN ROAD

Reerdcnce Pori: Station 00+00. Infrort o Maria AuworaMunicipal Hall 



Table 4-4 (coaiamued)
 
SUMMARY OF SUBGRADE TEST RESULTS
 

STATION 
(kin) 

SAMPLE 
NO. 

DE fH 
(M) 

SOIL DESCRIPTION SOIL 
ASSIPICATION

AASHTO 2 r, 

GRAIN ANALYSIS (% PASS SIEVE NO.) 

1 14 #10 #40 #200 

AI'ERBERG LIM 

LL PL PI
(C 

NMC 

(%) 

COMPACTION 

OMC MDD 
O()F )Z 

CBR 
0 

MDD 

OTHERS 

6+480 TP-I 1.50 Sndy Clay A-7-6 . -- 100 98 92) 77 55 42 26 16 17 26.50 1.54 10.00 

13+200 TP-2 1.50 Sandy Clay A-6 -- 100 99 93 85 69 51 38 24 14 13 19.80 1.60 5.80 

21+375 TP-3 1.50 SandySilt A-7-6 -- 100 97 93 89 80 52 41 28 13 27 22.00 1.51 9.00 -

28+000 TP-4 1.50 SillyOay A-7-6 -- 100 94 93 91 87 77 66 50 16 51 34.00 1.37 7.80 

36+930 TP-5 1.50 Sandy Silt A-6 .. .. 100 99 98 96 57 36 24 12 22 21.00 1.64 430 

. 42+000 TP-6 1.50 Silly Cay A-5 .. .. 100 88 85 84 72 NIL NIL NP -- 26.00 1.475 16.50 

bJ 50+350 'P-7 1.50 Clayey Sand A-2-6 . - 100 97 95 89 30 41 29 12 24 20.00 1.85 13.20 

59+600 TP-8 1.50 SandyClay A-6 -- 100 87 74 67 55 36 37 25 12 21 19.00 1.68 7.80 

65+110 TP-9 1.50 Clayey Silt A-7-6 .. .. .. 100 99 97 91 45 28 17 33 25.50 1.52 4.10 

_I-

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT SOILS AND MATERIALS SURVEY BONGABON-SAN LUISSUBGRADE TEST RESULT NATIONAL ROAD 

Ref,,nre Point:Ka azan Primmy Scbool.DP1WH km.Pot 153+900 referred toas Station 00+ 000 



Table 4-4 (coutinued)
SUMMARY OF SUBGRADETEST RESULTS 

STATION(kin) SAMPLENO. DEPTH(M) SOIL DESCRIPTION SOILLASSIFICATION 

AAsI Mr 

T AT D T GRAIN ANALYSIS (% PASS SIEVE NO.) ATTERBERG LIMJL-7 --'" 14 #10 #40 #200 LL PM PM
IOM)S A (%) ( %) (5) 

NMC 

(9) 

COMPACTION 

OMDD() 

CBR 
@%

SMDD 

OTHERS 

14+800 AH-8 1.00 Fat Clay A-7-6 .. .. 100 98 93 84 74 59 28 32 27 

15+800 TP-9 1.50 Sandy Gravel A-I-a 100 78 58 51 44 14 4 NIL NIL NP* 1.9 12.40 1.87 17.20 

17+050 AH-9 1.00 Sandy Silt A-4 -- -- -- -- 100 99 75 -- . .. .. .. .. 

18+300 TP-10 1.50 Silty Sand A-2-4 I00 76 53 31 20 13 29 21 8 5 10.00 2.04 41.00 

19+150 AH-10 1.00 Silty Sand A-2-4 100 70 58 45 36 23 22 15 7 4 .. .. .. 

20+000 TF-11 1.50 Sandy Silt A-4 100 80 66 58 51 37 28 18 10 7 11.25 1.98 41.00 

t-. 20+950 AH-II 1.00 Silty Sand A-2-4 100 76 65 53 45 33 28 19 9 6 .. .. .. 

21+900 TP-12 1.50 Lean Clay A-6 100 91 7"2 60 54 44 35 21 14 16 24.60 1.48 4.60 

22+450 AH-12 1.00 Silty Sand A-2-4 100 91 58 41 27 14 NIL NIL NP 4 .. .. .. 

23+100 TP-13 1.50 Fine Sand A-3 -- 100 98 98 93 11 NIL NIL NP 3 10.00 2.06 58.00 

24+000 AH-13 1.00 Gravelly Sand A-I-b 100 67 49 32 16 7 NIL NIL NP 2 .. .. .. 

25+000 TP-14 1.50 Sandy Silt A-4 .. .. . 100 97 58 22 17 5 14 20.00 1.60 3.00 

26+000 AH-14 1.00 Silly Sand A-2-4 100 81 73 62 50 33 27 18 9 12 .. .. .. 

27+000 TP-15 1.50 Sandy Gravel A-I-b 100 64 42 26 12 1 20 15 15 5 8.70 2.03 43.00 

28+000 All-15 1.00 Silly Sand A-2-4 

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

100 93 74 55 39 23 21 

SOILS AND MATERIALS SURVEYSUB ADE TEST RESULT 

15 6 7 .. .. .. 

ABIANG-DINGALAN 

.. 

ROAD 



Table 4-4 (coedmued)
SUMMARY OF SUBGRADE TESTRESULTS 

STATION 
(kin) 

SAMPLE 
NO. 

DEPTH 
(M) 

SOIL DESCRIPTION SOIL 
CLASSIFICATION 

AASHiO 
2" 

GRAIN ANALYSIS (% PASS •r' .'NO.) 

1.I " #4 #10 #40 

AT'flRBERG LIM 

LL PD 
( (%) (%) 

NMC 

(%) 

COMPACTION 

OOO ML 
(%) 

CBR 

%MDD 

OTHERS 

0+00 TP- 1.50 Lean Cay 

T~ 

A-7-6 

I 

1.100 97 87 

_ _ 

75 j 59 

-7 

40 18 2- I 19 20.30 1.68 7.80 

1+00 AH-

AH-0 
1.00 
,7 

Gravelly Sand [
[ 

A-I-b -- 100 92 67 51 24 9 NIL NIL 

__ 

NP* 

__ 

3 

__r__ 

.. .. 

_ 

2+00 TP-2 1.50 

-- --  -- ---
Sandy (Jay A-6 .. .. 100 

_ 

91 74 

_1 

54 35 38 

_ _ 

16 13 

_ 

19.88 

I 

1.70 8.00 
3+00 AH-2 1.00 SandyClay A-6 . . 100 

91.001 
93 82 66 

350 38 24 14 12 .. 70. .. 

4+00f TP-3 1.50 Fat Clay A-7-6 .. .. .. 100 95 94 86 59 26 33 31 30.00 1.46 3.70-

5+00 
6+00 

AH-3 
TP-4 

1.00 
1.50 

Sandy Cay 
Sandy Cay 

A-6 
A-2-4 

...T 
-- 100 

100 

84 
97 
78 

91 
64 52 

57 
42 

30 
42 

18 
21 

12 
21 

16 
8 18.60 1.72 4.80 i 

7+00 AH-4 1.00 Silty Sand A-2-4 -- 100 91 81 62 39 17 NIL NIL NP 6 .. .. .. 

8+00 TP-5 150 Clayey Sand A-2-6 --

-- _ _ 

100 
_ _ 

81 
_ __ 7 

65 
7 

51 
2---

40 32 

-0 
36 

-- 19 
20T 15{ 

16 
4 

12 
6 

14.70 1.94 
--

9.60 

P -_-

-

9+00 AH-5 1.00 Silty Sand A-2-4 100 87 70 52 13 is 4 t 
10+00 TP-6 1.50 Silty Sand A-2-4 -- 100 83 74 58 40 19 NIL NIL NP* 8 8.10 2.20 42-

_ _ 

11+00 

12+00 

13+00 

AH-6 

-F -
TP-7 

AH-7 

8 

1.00 

I 
1.50 

1.00 

I-

Clayey Sand 

Sandy Silt 

Clayey Sand { 

A-2-6 

A-7-6 

A-5 

-
--

-
--

.. 

_
100 

100 

.. 

_97 

93 

. 

_ _ _79 

83 

100 

63 

69 

99 

41 

60 

97 

--

29 

49 

87 

32 

56 

42 

_ 

18 

28 

33 

, 
14 

2T 

9 

I_ 
121 
20 

23 

I 
--

24.90 

-

1.51 

.. 

-

5.70 

.. 

-

. 

13+0T ISO Clayey Sand A-4 -- 100 99 95 87 81 
-

37 29 8 28 27.80 1.47 4.80 --
AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT SOLS AND MATERIALS SURVEY TABLANG-DINGALAN ROAD 

SUBGRADE TEST RESULT 

NP -Noa Plasic 



TaMe 4-4 (codtamed)
SUMMARY OF SUBGRADE TEST RESULTS 

STATION 

(k) 

29+400 

SAMPLE 

NO. 

TP-16 

DEPTH 

(M) 

1.0 

SOIL DESCRIPTION 

I 

Sandy Gravel 

SOIL 

kLASSIFICATION 
AASHTO 

A-I-b 

r 

GRAIN ANALYSIS (% PASS SIEVE NO.)
I;-

#4 #10 #40I I 
100 69 58 43 21 

#200 

7 

A77ERBERG LIM 

LL () PI 
(%) I (%) 

NIL NIL 3 

NMC 

(%) 

3 

COMPACTION 

OMC MDD 
(%) 

8 2.17 

CBR 

@ 
95%MDD 

56-50 

OTHERS 

-

30+950 AH-16 1.00 Silt Silt A-4 .. .. 100 95 81 64 29 9 20 120 .. .. .. .. 

31+500 TP-17 150 Lean Clay A-6 - 100 99 95 83 1 35 23 12 24 31 1.30 2.00 -

22+750 AH-17 1.00 SiltySand A-2-4 100 96 83 65 44 23 23 17 6 6 .. . . . 

33+000 TP-18 1150 Clayey Gravels A-2-6 100 30 18 15 13 8 28 17 11 6 11 [1.8 M".00 -

34+000 

35+000 

AH-18 

TP-19 

1.00 

1-50 

SilIv Sand 

SandySilt 

A-2-4 

A-4 

I00 

100 

78 

97 

53 

95 

33 

90 

20 

80 

13 

58 24 

{2 14 

17 

8 

7 

6 

16 0 1.61 

4.0 

4.00-

36+000 

37+000 

AH-19 

TP-20 

1.00 

150 

SiltySand 

Sandy Clay 

A-2-4 

A-6 

o00 

100 

60 

96 

56 

93 

9 

89 

40 

89 

19 

5? 

NIL 

40 

NIL _NP 

18 

7 

28 

--. --

26 153 420 

-

-

38+000 AH-20 1.00 Fat Clay A-7-5 1[[0 4 83 79 77 75 77 39 38 35 .. .-

39+000 TP-21 1-50 Fat Clay A-7-6 -- 100 96 89 74 55 27 28 49 26 1-50 320 -

40+000 All-21 1.001 LeanaClay A-7-5 100 96 96 931 90 83 49 35 14 -- -- - -

41+000 

42+000 

TP-"2 

AH-M" 

1-50 

1.00 

Fat Clay 

Sandy Cay 

A-7-5 

A-7-6 

. 

100 

- -
95 

100 

88 

89 

8o 

63 

72 

59 

61 

76 

52 

33 

28 

43 

24 

32 

24 

23 

--

1.51 

--

3.40 

-

-

43+000 TP-2 3  [ 50 Fat Clay A-7-5 

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

.. .. . r lO0 97 96 89 60 

SOILS AND MATERIALS SURVEY 
SUBGRADE TEST RESULT 

36 24 40 28 1.45 3.00 __ 

ABLANG-DNGALAN ROAD 



--

-- -

-- -- --

-- 

- --

TaUe 4-4 (coainwed)
SUMMARY OF SUBGRADE TEST RESULTS 

STTO APEDPHSI EC IPINSL 

(kin) NO. (M) ASSIFIATO 

44+000 ]AH-23 
45+000 ]TP-24 

45+500 -AH-24 

46+0001 TP-25 

46+650 AH-25 

47+300 TP-26 

48+037 AR-26 

AH21.00 

1-50 

1.00o 

1-50 

1.00 

1-50~ 

1.00 

A__ 

1.0Fa ClvA759F3ClIy f A-7-5 

Clayey Sand TA-2-7 

Lean aay A-7-5 

ClavyvSand A-2-7 

ClayeySand A-2-6 

Sandy Sill A-4 

Sandy Grave A-1-9 

.. 

J4 
--

--

--

__FI_ 

_ _F _ _ _ 

AURORA ROADS INFRASTRUJCTUJRE DEVELOPMNiE'T PROJECT 

j" 

..
-

100 

100j 

100 

10
1-0 0 

100 

GRAIN ANALYSIS (S PASS SIEVE NO.) ATrERBERO LIM 

'I; #
4 

#10 #401 #2001 PL [ 
4 ___ ____ 4 10 2 M ) 

P_) (%)J 
100 98 94 90 84 72 33 39 29 

10 75-- 42 F21 41 25 16 24 

2 13 60 52] 41 49 32 T17 12 

62 491F34123 17{4 28 17 13 

65 57 47 32 18 35 17 18 13 

7 8 59 41 36 29 28 ] [ 107 68 41 -__10 

651 4 2 NIL N P S 

7 iI 

__T1 __r/

SOILS A'1;D MATERIALS SURVEY 

SUBGRADE TEST RESULT 

COMPACTION 

OMC MDD @ E 

( % MDD
 

27 1.45 14.20 

-1
r1 8 1 .8 1 6.50 

16 1.91 31.00 
61.1 

.. 


_ 

' 1_ 

ITABLANG-DINGAL4.N ROAD 



Table 4-5 
SUMMARY OF CONCRETE CORING TEST (ASTMC-42) 

IDENTIFICATION ACTUAL 

DIAMETER 

[] . cm. 

STRENGTH 

CORRECTION 

FACTOR 

CROSS 

SECTIONAL, 

AREA[] cme. 

COMPRESSIVE 

STRENGTH 

mpMPSIl[ 

CORRECTED 

COMPREHENSIVE 

STRENGTHMI'a SIs 

REMARKS 

CIRCUMFERENT1AL ROAD 

C- I (Sta. 0+970) 

C-2 (Sta. 0+470) 
C-3 (Sta. 0+000) 

C- 10 (Sta.33+920) 

C- 11 (Sta. 33+420) 

C- 15 (Sta. 21+3-10) 

C- 16 (Sta. 20+300) 
C- 18 (Sta. 3+210) 

C- 19 (Sta. 2+715) 

C-20 (Sta. 2+375) 

C-21 (Sta. 1+685) 

3.95 

3.95 
3.96 

3.95 

3.96 

3.95 

3.9 
3.95 

3.94 

3.94 

3.97 

0.982 

0.966 
0.963 

0.976 

0.931 

0.967 

0.892 
0.988 

0.986 

0.937 

0.986 

12.25 

12.25 
12.32 

12.25 

12.32 

12.25 

11.95 
12.2-5 

12.19 

12.19 

12.38 

5,633 

1,551 
1,867 

1,796 

5,925 

4,735 

3,515 
4,082 

4,184 

5,660 

4,200 

5,520 

1,498 
1,798 

1,753 

5,516 

4,579 

3,135 
4,033 

4,121 

5,303 

4,141 

AVERAGE 

3,763 PSI 



Tabic 4-5 (continucd)

SUMMARY OF CONCRETE CORING TEST (ASTMC-42)
 

IDENTIFICATION 

TABLANG - DINGALAN ROAD 

C- I (Sta. 0+500) 


C-2 (Sta. 5+000) 


C-3 (Sta. 5+500) 


C-4 (Sta. 6+000) 


C-5 (Sta. 6+500) 


C-6 (Sta. 7+000) 


C-7 (Sta. 8+000) 


C-8 (Sta. 8+500) 


C-9 (Sta. 9+500) 


C- 10 (Sta. 10+000) 


C- 12 (Sta. 36 +500) 


C- 13 (Sta. 37+000) 


C- 14 (Sta. 37+500) 


ACTUAL 

DIAMETER 

ilaa-j cm. 

3.94 

3.96 

3.95 

3.95 

3.94 

3.95 

3.94 

3.95 

3.95 

3.95 

3.95 

3.95 

3.94 

STRENGTH 

CORRECTION 

FACTOR 

0.954 

1.000 

0.967 

0.961 

0.990 

0.994 

0.994 

0.940 

0.934 

0.993 

0.982 

0.990 

0.977 

CROSS 


SECTIONAL, 


AREA 

[in.[] cm. 

12.19 

12.32 

12.25 

12.25 

12.19 

12.25 

12.19 

12.25 

12.25 

12.25 

12.25 

12.25 

12.19 

COMPRESS!E 


STRENGTH 


[JmPa[0JPsl 

3,035 

5,276 

3,265 

4,163 

5,332 

4,082 

4,512 

4,082 

2,939 

4,245 

1,959 

3,837 

4,430 

CORRECTED REMARKS 

COMPREHENSIVE 

STRENGTH 
Qmpa 0PSI 

2,895 

5,276 AVERAGE 

3,157 

4,001 3,846 PSI 

5,279 

4,058 

4,485 

3,837 

2,745 

4,215 

1,924 

3,799 

4,328 
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BALER-AURORA 

(RIVER) 

Tablc 4-6 
SUMMARY OF TEST RESULTS FOR AGGRE3GATE AND BORROW MATERIAL SOURCES 

I B V E A N A L Y S I S ATI7ERBERG LMIT SPECIFICGRAVITY UNITWEIGHT 

2f12 1 3/4 1 3/8 4 1:8 1 130 IS 200 1 L lP DRY SSD APP US(%) LOOSE[ l i j{30 _010]20 L[ JIii RDE) 
-'--- = - - - =-- - -

BRASION 

.) 
SOUNDNESS 

______ 

a 

TP-IA(AGUANG) 

TP-4A (MALUPA) 

TP4A (DAAN) 

TP-4A(DIKILD) 

TP-A (BALIWAK) 

TI'-7A(VILLAARORA) 

TP-7A2(VI.LAAUROR.A) 

100 

- -

- 100 

-

- 100 

-PM(DE100 
- -

100 95 

83 

I0 

99 

100 

94 

99 

100 

76 

75 

88 

99 

88 

85 

86 

97 

76 

64 

72 

89 

75 

74 

75 

86 

64 

57 

59 

77 

56 

71 

59 

67 

33 

57 

53 

68 

46 

62 

48 

56 

48 

46 

41 

55 

32 

44 

25 

32 

36 

40 

34 

46 

24 

34 

13 

18 

29 

33 

27 

36 

17 

27 

7 

10 

25 

26 

21 

28 

13 

23 

4 

7 

24 

9 

13 

16 

7 

19 

2 

4 

23 

3 

6 

to 

3 

17 

I 

3 

22 

1 

5 

10 

2 

16 

1 

3 

22 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

2.73 

2.71 

2.74 

2.77 

2.75 

2.80 

2.75 

2.76 

2.76 2.82 

2.75 2.83 

2.77 2.81 

2.79 2.83 

2.77 2.81 

2.827 2.84 

2.78 2.81 

7.77 2.79 

1.19 

1.54 

87.00 

0.67 

0.77 

0.48 

0.77 

0.43 

1.76 

1.76 

1.76 

1.81 

1.80 

1.80 

1.64 

1.70 

1.92 

1.94 

1.97 

1.94 

1.94 

1.93 

1.81 

1.81 

17.66 

21.72 

18.97 

21.66 

20.95 

23.16 

18.54 

19.26 

0.19 SATISFACTORY 

07 SATISFACTORY 

0.62 SATISFACTORY 

0.90 SATISFACIIORY 

1.17 SATISFACTORY 

1.15 SATISFACTORY 

1.75 SATISFACTORY 

0.62 SATISFACTORY 

PALAYAN-DINGALAN 
(RIVER) 

TP-L(BATOFERRY) 

TILM(SEGULM) 

TI%A (1.IGAYA) 

TP-4A (DUPINGA) 

P74A (DANGLAN) 

-

100 

-

-

-

-

92 

100 

100 

100 

100 

76 

95 

87 

96 

90 

69 

80 

73 

80 

82 

62 

68 

59 

69 

61 

83 

83 

77 

54 

49 

46 

44 

35 

44 

31 

32 

30 

22 

27 

22 

20 

20 

14 

15 

16 

13 

12 

9 

7 

11 

10 

9 

6 

4 

5 

6 

4 

4 

2 

2 

4 

2 

3 

1 

2 

2 

1 

3 

1 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

2.81 

2.77 

2.86 

2.78 

2.72 

2.82 

2.80 

2.88 

2.81 

2.76 

2.84 

2.87 

2.91 

2.86 

2.83 

0.40 

1.26 

0.66 

1.07 

1.42 

1.69 

1.71 

1.79 

1.69 

1.65 

1.90 

1.84 

1.94 

1.87 

1.82 

22.85 

24.54 

20.72 

21.35 

22.54 

0.61 SATISFACTORY 

0.93 SATISFACORY 

038 SATISFACTORY 

1.13 SATISFACTORY 

7.88 SATISFACTORY 

100 96 93 75 67 55 48 34 24 15 9 s 3 2 NIL NIL N.P. 2.83 2.85 2.89 0.74 1.73 1.88 20.00 1.79 SATISFACTORY 
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4.2 PRELIMINARY DESIGN 

4.2.1 Roadway Design 

As a result of the traffic studies performed, this preliminary design focuised on an AADT of less 
than 900 vehicles on all road segments with numerous segments having AADTs under 500 
vehicles. Thus, from DPWH standards, a typical section of 6.0 meter wide roadway with 1.0 
meter shoulder on both sides was considered for all road sectors. The type of surfacing for each 
segment was based on projected 20 year ADDT for that segment. Various pavement designs 
are shown in the Pavement Design Section (Section 4.3). 

Minimal geometric improvements were introduced to meet the standards set by the DPWH as 
shown on Table 4-7. These improvements included the setting of minimum radius to 50.0 
meter for the Baler Circumferential and 30.0 meter for the rugged terrain in Palayan-Dingalan.
Incorporation of equations were done to tie in with the original survey data. For vertical 
curvature, the profile followed as much as possible existing ground line with raising of grades
through areas subject to inundation. 

Field survey data are shown in Appendix F-13. 

4.2.1.1 Preparation of Drawings and Cross-Sections 

Field survey data was computed and plotted on a millimeter paper. Drawings were developed 
on A-3 size mylar paper with the following scale: 

Plan: 1:20,000 

Profile: Horizontal 1:20,000 

Vertical 1:2,000 

Cross-Sections: Horizontal 1:100 

Vertical 1:100 

These same scale drawings were utilized for plan and profile on segments for which only
topographic maps were used for determining alignment. 
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Table 4-7

MINIMUM DESIGN STANDARD PHILIPPINE HIGHWAYS 
* 

AVERAGE DAILY TRAFFIC ON 
OPENING 

UNDER 200 200-400 400-1000 
MINIMUM DESIRABLE 

1000-2000 
MINIMUM DESIRABLE 

MORE THAN 2000 
MINIMUM DESIRABLE 

Design Speed (km/h) 
Flat Topography 
Rolling TopographyMountainous Topography 

60 
4030 

70 
5040 

70 
6040 

90 

80
50 

80 

60
50 

95 

80
60 

90 

70 
60 

100 

90 
70 

Radius (Meter)
Flat Topography 
Rolling Topography 
Mountainous Topography 

120 
55 
30 

160 
85 
50 

160 
120 
50 

280 
220 
80 

220 
120 
80 

320 
220 
120 

260 
160 
180 

350 
280 
160 

Grade (Percent)Flat Topography 
Rolling Topography 
Mountainous Topography 

Pavement Width (m) 
- Shoulder Width (m) 

Right of Way Width (m) 

Superelevation (m/m) 

Non-PassingS-ight Distance(meter)Flat Topography 
Rolling Topography 
Mountainous Topography 

PassingSight Distance(meter)
Flat Topography 
Rolling Topography 
Mountainous Topography 

Type of Surfacing 

6.0 6.0 
8.0 7.0 
I0.0 9.0 

4.0 5.5; 6.-0 
0.50 1.00 

20 30 

0.10 (max.) 

70 90 
40 60 
40 40 

420 490 
270 350 
190 270 

Gravel, Crushed Gravel or 
Crushed Stone Bit. Preservative 
Treatment, Single or Double Bit. 
Surface Treatment, Bituminous 

Macadam Pavement. 

5.0 3.0 
6.0 5.0 
8.0 6.0 

6.10 6.10 
1.50 2.00 

30 30 

0.10 (max.) 

90 135 
70 115 
40 60 

490 615 
420 560 
270 350 

Bituminous Macadam Pavement, 
Dense or Open Graded Plant 
Mix Surface Course, Bituminous 
Concrete Surface Course. 

4.0 3.0 
5.0 5.0 
7.0 6.0 

6.70 6.70 
2.50 3.0 

30 3_30 

0.10 (max.) 

115 150 
70 115 
60 70 

560 645 
420 560 
360 420 

Bitumious Concrete 
Surface Course 

4.0 3.0 
5.0 4.0 
7.0 5.0 

6.70 7.30 
3.0 3.0 

60 60 

0.I0 (max.) 

135 160 
90 135 
70 90 

615 675 
490 615 
420 490 

Bituminous Concrete 
Surface Course, 
Portland Cement 
Concrete Pavement 

• Table 3.2 Page 736, DPWH Guidelines 



4.2.1.2 Plan and Profile Sheets 

Plan and profile sheets incorporated important details such as design traffic volume, carriageway
and shoulder widths, type of pavement and improvement to be made, direction of drainage flow 
on both sides of the road, existing and proposed structures like bridges, Reinforced Concrete
Box Culverts (RCBC) and Reinforced Concrete Pipe Culverts (RCPC) and miscellaneous details
like a maximum height of flood level. Each plan and profile sheet contained a maximum 
roadway length of 7.0 km. Preliminary plan and profile sheets are shown in Appendix F-10. 

4.2.1.3 Preliminar" Design by Segment 

Each segment of roadway has been evaluated according to terrain type, CBR soil support value,
AADT and physical location with respect to "typhoon resistant" design. The flat coastal plain
of the Circumferential road because of its proximity to the Philippine Sea and probable frequent
typhoon damage was evaluated for PCCP and AC. Other road segments were evaluated more
closely according to AADT and expected ESAL values to ascertain a proposed pavement type.
It should be noted that in nearly all segments, the ESAL values expected at year 20 are below
1,000,000. The DPWH Design Guide recommends that DBST roads can be constructed for
ESALs up to 2,500,000 and that AC or DBST can be utilized for 1,000,000 < ESAL <
2,500,000. Because of the requirement for design of "typhoon resistant" roads, no gravel
surfacing will be considered at this time. Final design may dictate that some low volume 
segments receive gravel surfacing during the first stage (10 years) and then receive DBST or AC 
surfacing in Stage 2 (after 10 years). 

* CIRCUMFERENTIAL 

(a) Baler to Dipaculao - Segment IA 

The projected traffic for this segment is: 

[ YEAR AADT 

1994 106 
2004 149 
2014 195 

The proposed improvements to this section will consist of the reconstruction of 
the existing roadway by raising the existing grade 0.0-1.0 meters, reestablishing
ditches on both sides and widening shoulders to meet the 6-1-1 roadway
requirement. Cross drainage culverts will be installed or rehabilitated as 
necessary. Surfacing will consist of PCCP. 
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(b) Dipaculao to Maria Aurora - Segment 1B 

The projected traffic for this segment is : 

YEAR AADT 

1995 228 
2004 318 
2014 414 

The proposed improvements to this section will consist of the reconstruction of 
the existing roadway by raising the existing grade 0.0-1.5 meters, re-establishing
ditches on both sides and widening shoulders to meet the 6-1-1 roadway
requirement. Cross culverts be installed ordrainage will rehabilitated as 
necessary and a new Salay bridge will be constructed. Surfacing will consist of 
PCCP. 

(c) Maria Aurora to San Luis - Segment IC 

The projected tratfic for this segment is 

YEAR AADT 

1994 418 
2004 605 
2014 775 

The proposed improvements to this section will consist of the reconstruction of 
the existing roadway by raising the existing grade 0.0-1.0 meters, re-establishing
ditches on both sides and widening shoulders to meet the 6-1-1 roadway
requirement. Cross drainage culverts will be installed or rehabilitated as 
necessary and new overflow structures will be constructed at the Malupa River,
the Diamin River and the Diteki River. Surfacing will consist of PCCP. 

(d) San Luis to Baler - Segment ID 

The projected traffic for this segment is 
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YEAR AADT 

1994 260 
2004 374 
2014 475 

The proposed improvements to this section will consist of the reconstruction of
the existing roadway by raising the existing grade 0.0-0.5 meters, re-establishing
ditches on both sides and widening shoulders to meet the 6-1-1 roadway
requirement. Cross drainage culverts will be installed or rehabilitated as 
necessary. Existing asphalt surfacing should be scarified, mixed with additional
granular material to meet base thickness requirements and recornpacted in place.
Surfacing will consist of PCCP. 

TABLANG-BONGABON-KM 170-CABATANGAN/MALUPA-KM38-MARIA AURORA 

(a) Tablang to Bongabon - Segment 5C 

The projected traffic for this segment is 

YEAR 
 AADT
 

1994 500 
2004 
 750
 
2014 1000 

The proposed improvements to this section will consist of the reconstruction of
the existing roadway by excavation and embankment. The section will include 
raising the grade 0.0-1.0 m to keep the road above flood elevations of the
surrounding farrlands. Side ditches will be rehabilitated and shoulders widened.
Four existing reinforced concrete box culverts will be replaced. Several
kilometers of PCCP exist which are in good condition. Some isolated slab panels
of this pavement were damaged by the July 1990 earthquake and must be
replaced. Approximately 2.0 km of existing asphalt surfacing should be scarified,
mixed with additional granular material to meet base thickness requirements andrecompacted in place. Surfacing will be AC except for the existing PCCP 
sections. 
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(b) Bongabon to KM 170 - Segment 5B 

The projected traffic for this segment is 

YEAR AADT 

1994 539 
2004 755 
2014 986 

The proposed improvements to this section will consist of the reconstruction of 
the existing roadway by excavation and embankment. The section fromBongabon to Calaanan will basically include raising the grade 0.0-1.0 m to keep
the road above flood elevations of the surrounding farmlands. Side ditches will 
be rehabilitated and shoulders widened. 

The section from Calanaar to km 170 is currently very mountainous and
horizontal alignment is very tenuous. Heavy excavation and embankments as well 
as installation of numerous drainage structures will be necessary. 

A new 2-lane, 5-span, 105 m long bridge should be constructed at Labi to replace
an existing Bailey bridge. Reinforced concrete box culverts are proposed at
fourteen locations between Bongabon and KM 170 to replace existing undersized 
structures or structures in poor condition. Several concrete pipe culverts will be 
extended in lcngth by up to 5 m. 

The proposed surfacing will be AC. 

(c) KM 170 to KM 38 through Cabatangan/Malupa valley - Segment 5A 

The projected traffic for this segment is 

YEAR J AADT 

1996 403 
2005 567 
2015 743 

The proposed improvements to this section will consist of the construction of a 
new roadway on new alignment by excavation and embankment. The proposed
alignment begins near the Aurora-Nueva Ecija provincial border and proceeds
easterly and northerly into the Cabatangan river valley and the Malupa river
valley. It then ties into an existing local government developed road at km 17
(Segment 5A) = km 38 (Segment 2B1). A logging trail follows much of the river
valley upstream from the confluence of the Cabatangan river with the Malupa 
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river. This routing skirts the existing boundary of the Aurora Memorial Park 
from km 0 to km 7 and construction of this alignment could enhance the ability
of park officials to protect the current and future park development programs.
This new alignment would then border the park rather than bisect the park as the 
existing National Highway does. 

Construction will consist of 20 concrete pipe culverts, 3 reinforced concrete box 
culverts and 2 multi span bridges. Maximum vertical gradient will be 9 per cent 
from km 1 to km 5. 

Surfacing will be PCCP from km 1 to km 5; DBST from km 5 to km 17. 

(d) KM 38 to Bazal - Segment 2B, 

The projected traffic for this segment is 

YEAR AADT 

1996 378 
2005 536 
2015 706 

The proposed improvements to this section will consist of the reconstruction of 
the existing roadway recently built by local government. Rehabilitation will
consist of excavation and embankment plus a significant amount of drainage
mitigation. Little if any work was done in the current project to minimize soil 
erosion on steep embankments and cut sections. These areas will be improved
by installation of concrete drainage channels, let-down structures, slope
protection, geotextile erosion control blankets and revegetation. Based on plans
and profiles provided by the Department of Local Government, there are several
sections with substandard horizontal curves and several locations with vertical 
gradients in excess of the desired 9.0 per cent. 

Those sections requiring horizontal alignment improvements consist of twenty
seven (27) locations with a total length of 1.56 km. At these locations, current 
curvature varies from 20.0 m to 50.0 m. Those sections requiring vertical 
alignment improvements include twenty-nine (29) locations with a total length of
1.95 km. Current vertical gradients as shown on the plans in excess of the 
desired 9.0 percent range from 10. 17 per cent to 19.78 per cent. Discussions 
with field construction personnel representing local government revealed that 
numerous locations on the Canili-Maria Aurora road were redesigned in the field
and vertical gradients were lowered up to 3 per cent less than design grades. No
"as b-iilt" drawings were available to ascertain specific locations where alignments 
were modified. Thus, this design assumes that all construction within this 
segment will be modified from existing plans to meet design standards. The 
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Department of Local Government office did provide a quantity calculation of
earthwork quantities on the Canili-Maria Aurora section so the Consultant could 
develop preliminary quantity estimates. 

Maximum vertical gradient will be 9 per cent from km 1 to km 5. 

Construction will consist of concrete pipe culverts at 18 locations, and wideningfrom 1 lane to 2 lanes the following three bridge locations - Binuangan,
Dimanglat and Dianawan. Surfacing will be AC. 

(e) Bazal to Maria Aurora - Segment 2A 

The projected traffic for this segment is 

YEAR AADT 

1996 378 
2005 536 
2015 706 

The proposed improvements to this section will consist of the reconstruction ofthe existing roadway according to the same techniques as Segment 2B1 above.
Structural improvements include the rehabilitation of the San Joaquin bridge, and
widening from 1 lane to 2 lanes the Estonillo bridge. 

Surfacing will consist of AC. 

RIZAL-KM 38 

Rizal to Pantabangan to Canili Km 38 - Segments 2D, 2C and 2B2 

The projected traffic for this segment is: 

YEAR AADT 

1995 450 
2004 624 
2014 805 

The proposed improvements to this section will consist of the reconstruction of theexisting roadway according to the same techniques as Segment 2B, and 2A above.
Structural improvements will include widening three existing one-lane bridges to twolanes, constructing one new bridge and providing riprap and abutment repairs to twobridges. Because of concern expressed by local officials over the ability of the Canili 
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dam to sustain continuous heavy loads, a bypass road and bridge is proposed to cross 
below the dam. Should the dam ever fail, the road and bridge bypass would be subject 
to inundation and potential destruction. This alternative is however much less costly than 
an 8-10 km ioute around the reservoir. Surfacing will be AC. 

TABLANG-DINGALAN 

(a) Tablang to Laur - Segment 4A 

The projected traffic for this segment is 

YEAR AADT 

1996 456 
2005 619 
2015 788 

The proposed improvements to this section will consist of the reconstruction of 
the existing roadway by both excavation and embankment, installing concrete pipe 
culverts at 10 locations, installing 5 reinforced concrete box culverts and 
constructing the Culiat bridge. The 10 km segment currently has PCCP paving 
on approximately 3.7 km. which is in good condition. Only shoulder widening, 
ditch improvements and minor slab replacement will be required where PCCP 
currently exists. Surfacing will consist of DBST. 

(b) Laur to Gabaldon - Segment 4B 

The projected traffic for this segment is 

YEAR 
1996 

j AADT 
456 

2005 619 
2015 788 

The proposed improvements to this section will consist of the reconstruction of 
the existing roadway by both excavation and embankment, installing concrete pipe
culverts at 22 locations, installing 7 reinforced concrete box culverts, constructing 
a one lane bridge at the Bato Ferry crossing, rehabilitating the Dupinga bridge
and constructing the Malinao bridge. The 14 km segment currently has less than 
1 km of PCCP paving. Surfacing will consist of DBST. 
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(c) Gabaldon to Dingalan - Segment 4C 

The projected traffic for this segment is 

YEAR AADT 

1996 167 
2005 233
 
2015 303
 

The proposed improvements l9 this section will consist of the reconstruction of 
the existing roadway by both excavation and embankment, installing concrete pipe
culverts at 9 locations and installing 5 reinforced concrete box culverts. The 13.4 
km segment currently has less than 1 km of PCCP paving. Surfacing will consist 
of DBST. 

DINGALAN-SAN LUIS 

(a) Dingalan to San Luis - Segment 3 

In the Inception Report and in the Preliminary Report, the Consultant 
recommended against further consideration of a "typhoon resistant" road being
constructed in this segment because of obvious high costs versus low perceived 
economic benefits. Questions were raised at these presentations of the possibility
of constructing foot trail type facilities which would serve the local population
and potentially serve a modified type of tourist traffic. Tourism would be in the 
form of natrualists and/or environmentalist who would be backpackers and hikers. 

Construction of a trail facility used for pedestrians only could be constructed for 
a fraction of the cost of a standard roadway. Also, existing logging roads could 
be utilized for a significant portion of the route with only drainage mitigation 
measures necessary to transform the logging road into the trail facility. The 
logging road would then serve a dual purpose of moving forest products as well 
as moving local residents and potential tourists. 

Any proposed improvements to this section would consist of the construction of 
a 2 m wide footpath by both excavation and embankment, installing stone and 
timber pipe culverts at 78 locations, and constructing eight multi-span wood 
timber pedestrian bridges. 

Surfacing of the path would be gravel and structures would consist of an 
engineered design of timber bridges and culverts. 

4 - 49 



Currently, the proposed routing is approximately 72.5 kin in length. Logging
roads which currently exist account for approximately 57 km of the total length.
Fifteen km of new trail would be constructed on the main alignment. In addition, 
approximately 5 km of spur trail from the main route to the barangays of Dibut 
and Dibayabay would have to be constructed. 

This proposed trail system would provide a link for pedestrian traffic and light
weight commercial products between Dingalan or San Luis and the several 
barangays along the route. Heavier commercial goods would continue to be 
transported via boat service along the coast. 

4.2.2 Structure Design 

4.2.2.1 Design Criteria 

AASHTO design criteria have been adopted for the design of bridges in this project. In 
addition, the use of standard plans as developed by DPWH is recommended. 

Bridge member sizes have been designed in accordance with AASHTO Standard Specifications
for Highway Bridges; 1989 Edition, using MSI8 live load. 

Design stresses for bridge members are as follows: 

• 	 minimum compressive strength of concrete after 28 days of curing fc' = 20.7 
MPa. 

* 	 reinforcing steel bars conforming to ASTM A615, grade 275, with a specified 
yield strength fy = 275 MPa 

• 	 structural steel conforming to ASTM A36 with a specified yield strength 
fy = 36,000 psi (248.2 MPa) 

4.2.2.2 Geometrics 

Typical bridge and box culvert sections and elevations proposed for this project are illustrated 
in Appendices F-I1 and F-12. 

The design section calls for a 6.70 meter carriageway with a 0.75 meter sidewalk on each side 
raised 0.25 meter from the deck, and a 0.90 meter high railing, also on both sides of the 
carriageway. 
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Freeboard is a minimum of 1.5 meters far waterways with heavy debris or heavy logs, and 1.0 
meter, for rivers with light debris. 

4.2.2.3 Earthquake Design 

The recommendations set forth in the AASHTO 1989 edition have been adopted in this project. 

Solid shaft piers are generally selected for use in the bridges, in o-rder to provide greater shear 
force capacity in the transverse axis of the bridge and at the same time with greater resistance 
to the heavy logs or heavy debris expected to pass on waterways. 

4.2.2.4 .Engineering Alternatives
 

The following alternative strategies were considered for each bridge studied:
 

* Maintain (do nothing on existing bridge) 

* Rehabilitate the existing bridge 

(a) Strengthen 
(b) Widen 

* Replace the existing bridge with a new bridge 

+ Replace the existing bridge with a new reinforced concrete box culvert. 

4.2.2.5 Baler Circumferential Road (Segments IA. 1B. 1C. & ID)
 
Tabulated descriptions and details of the existing condition and recommended improvements, if
 
any, of the bridges and culverts on this road are presented in Tables 4-8 and 4-14 through 4-17. 

The five bridges inventoried are made up of four permanent and one temporary structures. 

The permanent structures consist of three reinforced concrete deck girder bridges (RCDG) which 
are in good condition and one bridge with a combination of precast concrete deck girder (PCDG) 
and steel girder. 
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Table 4-8
INVENTORY OF EXISTING AND PROPOSED BRIDGES 

CIRCUMFERENTIAL ROAD (SEGMENTS IA, II, IC, & ID) 

I 

NAME OPERIE 

AND STATION 

PODOK BRIDGE 

STA 2 + 7F.85 

TYPE 

RCDG 

NUMB-

OF 

SPA 

3 

TOTAL 

LENGTH (m) 

45.00 

SUPE.STRUCTURE 

CONDITION 

GOOD BRIDGE 

2-LANE 

EX ISTIN O CO N D ITION 
PI[ERS ABUTMENT ABUTMENT A & BTYPE AND A & B PROTECTION 

CONDITION CONDITION AND CONDITION 
SOLID SHAFT RC ABUTMEN RIPRAP 

GOOD GOOD FAIR 

APPROACH A & BPROTECTION 

AND CONDITION 

NATURAL VEGETATION 

FAIR 

REMARKS & RECOMMENDATION 

GENERALLY GOOD BRIDGE 
NIPA TREES ON RIVER BANKS 

AGUANG BRIDGE 

STA 3 +545.74 

18 800.00 

7.40 ROADWAY2 - 1.00 m S ID E WA L K 

2-LANE 

7.4 m ROADWAY 

"M 

SOLID SHAFT 

GOOD 

RC ABUTMEN 

GOOD 

RIPRAP 

GOOD 
RIPRAP 
GOOD 

NT N 

GOOD BRIDGE, 
UNDER CONSTRUCTION 

3 LIPIT BRIDGE 

STA 12. 306.6 

RCDG 2 40.00 
2-1.00 m SIDEWALK 
GOOD BRIDGE 

2-LANE 
7.40 m ROADWAY 

SOLID SHAFT 

GOOD 

RC ABUTMEN 

GOOD 

RIPRAP 

GOOD 

RIPRAP 
GOOD 

GOOD BRIDGE 
NO RIVER CHANNEL PROTECTION 

tA 4 SALAY BRIDGE 
STA 13 + 579.75 

TIMBER 4 25.40 

2-0.5 m SIDEWALK 

POOR BRIDGE 

I-LANE 

CONCRETE 

POOR 

CONCRETE 

POOR 

RIPRAP 

POOR 

RIPRAP 

POOR 

MITI 
M IT I 

POOR BRIDGE, 

REPLACE WITH 2 LANE 

5 DIMANPUDSO 

BRIDGE 

STA 19 . 229 

RCDO 3 60.00 

3.50 In ROADWAY 

NO SIDEWALK 
GOOD BRIDGE 

2-LANE 

6.50 m ROADWAY 

SOLID SHAFT 

GOOD 

RC ABUTMEN" 

GOOD 

RIPRAP 

FAIR 

RIPRAP 

POOR 

2-SPAN AT 12.5 m, TO BE 

FUNDED BY JICA 

MAINTAIN 

6 MALUPA BRIDGE
STA 23 + 026 .. 

2-0.45 m SIDEWALK 

---
PROPOSED NEW BRIDGE 

DIAMAN BRIDGE 
STA 24. 875 

#1 
---

---

: 

--- PROPOSED NEW BRIDGE 

8 DIAMAN BRIDGE #2STA 25 + 284 - ---

9 DITEKI BRIDGE 

---
PROPOSED NEW BRIDGE 

STA 26 + 550 

--- --- PROPOSED NEW BRIDGE 



The Salay temporary timber bridge is expected to be replaced by a RCDG bridge which will be 
funded by Japan International Cooperation Agency (JICA). 

Special design and calculation was provided in segment IC (Ma. Aurora - San Luis) of the 
Aurora Circumferential Road. Three (3) alternatives were developed across the three major
river crossings in this route, the Malupa, Diaman and Diteki rivers. The different options are 
discussed below. 

CRIER OPTIONCROSSINGI OPTION OP TON1 2 3 

MALUPA 

QL = 810.67 cms No overtopping @ maximum flood No overtopping @ Q,,-L and Q,. Overtopping allowed both on
 
Q,. = 634.83 cms level (Mfl.). Provision of 109 mta Provision of 129 m bridge opening QwfL, Qjw and Q,. Provision of

Q = 573.37cm of bridge opening and 6 - 3.0 x 3.0 to accommodate both Q,.L and total bridge opening of 135 mts to
 
Q~s = 519.56 cms box culvert to accommodate Q. Qj.. River re-channelling accommodateQ1s and protected
 

and Q100- upstream will be required to roadway/ embankment within the 
concentrate flow under the bridge river flood plain. Type of 
opening. structure proposed under thia 

option is shown as photo or plan 
and Section of this crossing. 

DIAMAN 

QwL = 6882.15cma Provision of 107 m and 149 m of Provision of 245 mtmand 159 mts Provision of 145 mts and 75 mt
 
Q,. = 1135.82cm, bridge opening on both sides and of bridge openings at both sides of bridge opening @ both sides and 3

Q, = 1021.77 cm, 3 - 3.0 x 3.0 m box culvert at the 
 the river flood plain to - 3 x 3 box culvert at the middle
 

= 925.37cm middle. These openings are accommodate QL and a protected of the river flood plain. These
 
calculated to accommodate Qjw but embankment/ roadway at the openings are set to clear 
 Q2, and 
(L is allowed to over flow on a middle, allowed to be overtopped by QO,, 
250 m paved section with Q,0 and Qm.. Rest of the river 
downstream protection. Bridge flood plain is provided with 
openings are set to clear the QuyL protected embankment to act u 
level. roadway. Type of stnicture is 

similar to the Bato Ferry Crossing 
between Laur and Gabaldon. 

DITEKI 

=Qm . 1307.63 cma Provision of 89 mts of bridge Provision of bridge openings with Provision of 90 m and 64 m of
Q,0 = 818.50cm, opening on one side and6 - 2.4 x 80 mts on both sides and protected bridge openings on both side of 
Q,0 = 741.04 cm, 3.0 box culvert at other side. embankment at the middle to ict ax the river flood plain. The 
Q,, = 668.68 cma These openings are made to clear road way. These opening@ are set openings are at to accommodate 

Q.,. but allowed to overflow Q'L to clear Q .. Q, a allowed to overflow any 
on a protected paved section across discharge greater than QOj. 
the river flood plain. The bridge Protected embankment to act u 
opening is set to Clear QL. roadway is alao proposed in 

between these openings. Type of 
structure is similar to the Bato 
Ferry Crossing. 
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Sizing and location of bridge openings were calculated on the basis of the current position of the 
meandering river flows. This explains why the bridge openings are set on both sides of the river 
flood plains as the case of the three major rivers crossings discussed above. QmFL denotes the 
flood discharge calculated at maximum flood level. Q100, Q50 and Q25 denote flood volume 
calculated at the recurrence of 100 year return period, 50 year return period and 25 year return 
period respectively. Calculated flood depths were set to minimums especially in cases where 
overflow sections are proposed to form part of the structure. This was done to avoid a very
high protected embankment and to minimize excessive protection work at the downstream section 
of the embankment. These cases are usually true under option 3. 

As a result of preliminary costing of structures, grading, base and paving of the three 
alternatives described above, and the fact that the Aguang Bridge between Baler and Dipaculao
is now open, the Consultant concluded that Option 3 was the most cost effective. 

Further, Option 3 with periodic roadway overtopping by flood waters was discussed with the 
provincial governor, the mayor of Maria Aurora and other area elected officials. By consensus,
they felt that if significant cost savings would result, the infrequent detours via Baler - Dipaculao
would be acceptable. 

4.2.2.6 Rizal - Maria Aurora (Segments 2A, 2B, 2C. & 2D) 

This alternative route provides an inter-provincial link. Tabulated descriptions and details of the 
existing condition and recommended improvements, if any, of the bridges and culverts on this 
road are presented in Tables 4-9 and 4-18 through 4-19. 

The fourteen bridges inventoried in this section are all permanent. They consist of ten RCDG, 
one PCDG and three overflow bridges. 

Three RCDG bridges are in good condition, two need rehabilitation and five need widening. 

The only PCDG bridge in this section needs to be widened. 

Two of the overflow bridges need to be widened while the other one needs to be rehabilitated. 

4.2.2.7 Dingalan - San Luis (Segment 3) 

This is a new proposed route connecting Dingalan and Baler. There are eight proposed RCDG 
bridges in this route, namely; Real bridge 85 m long, Dicapinisan bridge 46 m long,
Dikapanikian bridge 46 m long and five other with a total length of 144 m. Table 4-10 
identifies the proposed bridges while Table 4-20 identifies necessary culverts. 
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Table 4-9 
INVENTORY OF EXISTING AND PROPOSED BRIDGES 

RIZAL - MARIA AURORA SECTION (SEGMENTS NO. 2A, 2B, 2C, & 2D) 

NAME OF BRIDGE 
0O. AND STATION 

OVERFLOW 

TYPE 
NUMBER 

OF 

SPAN 

TOTAL 

LENGTH (m) 

200 

SUPERSTRUCTURE 

CONDITION 

GOOD OVERFLOW 

BRIDGE 

EXISTING CON DITION 
PIERS ABUTMENT 

TYPE AND A & B ABUTMENT A & B 
CONDITION CONDITION PROTECTION & CONDITION 

-MAINTAIN 

APPROACH A & B PROTECTION 

AND CONDITION 

REMARKS & RECOMMENDATION 

AND ADD 

ANOTHERLANE 
ONE-LANE 

2 CAMBITALA BRIDGE RCDG 1 12 GOOD BRIDGE 

2-LANE 

RC ABUTMENT 

GOOD 

RIPRAP 

GOOD 

RIPRAP 

FAIR 

GOOD BRIDGE 

MAINTAIN 

P 

3 

4 

GANDOS BRIDGE 

LA 
OVERFLOW 

RCD I is 

10 

6.7 m ROADWAY 
2-0.45 m SIDEWALK 

GOOD BRIDGE 

2-LANE 
7.45 m ROADWAY 

2-0.50 m SIDEWALK 
GOOD OVERFLOW 

RC ABUTMENT 

GOOD 

RIPRAP 

GOOD 

RIPRAP 

BAD 

GOOD BRIDGE, 

NEEDS SOME REHABILITATION 

ON ONE APPROACH 

MAINTAIN AND ADD 

BRIDGE 

ONE-LANE 
ANOTHERLANE 

5 MAGUITIL BRIDGE 

STA 12.976 

RCDG 3 44 GOOD BRIDGE 

2-LANE 

SOLID SHAFT RC ABUTMENT 

GOOD GOOD 

RIPRAP 

GOOD 

RIPRAP 

FAIR 

GOOD BRIDGE 

MAINTAIN 

6.8 m ROADWAY 

6 DILACAY BRIDGE 

STA 14+880 

RCDG 2 
-

30.1 
_2-0.50 m SIDEWALK 

GOOD BRIDGE 

2-LANE 

SOLID SHAF 

GOOD 

RC ABUTMENT 

GOOD 

RIPRAP 

BAD 

RIPRAP 

BAD 

GOOD BRIDGE, 

NEEDS SOME REHABILITATION 

8 

ALFONOCASTANEDA 
SA O O2 

A3.748ASTA 23+748 

DIMOTOL BRIDGE 

STA 33+32 

RCDG 

CD 

RCDO 

2 

1 

36 

24 

6.85 m ROADWAY 

2-0.50 n SIDEWALK
GOOD BRIDGE 

2-LANE 

6.7 m ROADWAY 

2-0.45 m SIDEWALK
GOOD BRIDGE 

I-LANE 

4.0 in ROADWAY
.0.m ADWALK 

2-0.75 SIDEWALK 

SOLID SHAFi! RC ABUTMENT 

GOOD GOOD 

- RC ABUTMENT 

POOR 

RIP'RAP 

GOOD 

RC WALL 

GOOD 

RIPRAP 

GOOD 

ON RIPRAP PROTECTION 

GOOD BRIDGE, 

NEEDS SOME REHABILITATION 

ON RAILINGS. 

GOOD BRIDGE, WITH PROVISION 

FOR ANOTHER LANE. 

MAINTAIN AND ADD ONE LANE 

I 



Table 4-9 (continued)
INVENTORY OF EXISTING AND PROPOSED BRIDGES

RIZAL - MARIA AURORA SECTION (SEGMENTS NO. 2A, 2B, 2C, & 2D) 

N, 

9 

NAME OF BRIDGE 
AND STATION 

DIMASALAN BRIDGE 

STA 34+120 

TYPE 

RCDG 

NUMBER 
OF 

SPAN 

I 

TOTAL 

LENGTH (m) 

14.0 

SUPERSTRUCTURE 

CONDITION 

GOOD BRIDGE 

I-LANE 

EXISTING 
PIERS 

TYPE AND 

CONDITION 

COND ITION 
ABUTMENT 

A & B ABUTMENT A & B 

CONDITION PROTECTION & CON..T.. 
RC ABUTMENT RC WALL 

GOOD GOOD 

At 
rROACH A & B PROTECTION 

AND CONDITION 

REMARKS & RECOMMENDATION 

GOOD BRIDGE, WITH PROVISION 

FOR ANOTHER LANE. 

4.0 m ROADWAY 
--

10 
______________ _ 

DIANAWAN BRIDGE 

STA 414250 

RCDG 3 48.0 
2-0.75 in SIDEWALK 
GOOD BRIDGE 

I-LANE 
4.0 mnROA DWAYF 

SOLID SHAFT 

GOOD 

RC ABUTMENT 

GOOD 

RC WALL 

GOOD 

MAINTAIN AND ADD ONE LANE 

GOOD BRIDGE, WITH PROVISIO 

FOR ANOTHER LANE. 
0 m AD WA LK R AN T R L N EMAINTAIN AND ADD ONE LANE 

I1 DIMANGLAT BRIDGE 

STA 43+723 
~~~~~4.0 

RCDG 1 ________2-0.75 m SIDEWALK12.5 GOOD BRIDGE 

I-LANE 
mnROADWAY 

0.7 m ADEWAL 

- RC ABUTMENT 

GOOD 

RC WALL GOOD BRIDGE, WITH PROVISION 

FOR ANOTHER LANE. 
F R A O H R L N 

12 BINUANGAN 

STA 43+750 

_______________2-0.75
BRIDGE RCDG 1 20 

mnSIDEWALK 
GOOD BRIDGE 

I-LANE 

- RC ABUTMENT 

GOOD 

RC WALL 

GOOD 

MAINTAIN AND ADD ONE LANE 

GOOD BRIDGE, WITH PROVISION 

FOR ANOTHER LANE. 
4.0 m ROADWAY 

13 ESTONILLO BAZAL 

BRIDGE 

STA 52.025 

PCDG 9 145 
2-0.80 m SIDEWALK 
GOOD BRIDGE 

I-LANE 

4.0 m ROADWAY 

SOLID SHAF 

GOOD 

RC ABUTMENT 

GOOD 

RIPRAP 

GOOD 

RIPRAP 

GOOD 

MAINTAIN AND ADD ONE LANE 

GOOD BRIDGE, WITH PROVISION 

FOR ANOTHER LANE. 

14 SAN JOAQUIN BRIDGE OVER- -
-- ______ 

17.20 
2-0.75 m SIDEWALK 
6.0 m ROADWAY 

MAINTAIN AND ADD ONE LANE 

STA 53-820 FLOW BAD OVERFLOWBRIDGENE 

APPROACH B SUBSIDES. 

NEEDS REHABILITATIOND RF ABLT TO 



Table 4-10 
INVENTORY OF PROPOSED BRIDGES 

DINGALAN - BALER (SEGMENTS NO.3) 

N0 

I 

NAME OF BRIDGE 

AND STATION 

DIKAPANIKIAN 
BRIDGE 

STA IS .000 

TYPE 

---

NUMBER 

OF TOTAL 

SPAN LENGTH (m) 

---

EXISTING 
PIERS 

SUPERSTRUCTURE TYPE AND 

CONDITION CONDITION 

CON D ITION 
ABUTMENT ABUTMFNT A & B 

A & B PROTECTION 

CONDITION AND CONDITION 

---

APPROACH A & B 

PROTECTION 

AND CONDmON 

REMARKS & RECOMMENDATION 

PROPOSED 50 m RCDG BRIDGE, 

3 SPAN AT 16.67 m, TWO-LANE 

2 W. W. 017 

TA 29 000 --- ---

PROPOSED 60 m RCDG BRIDGE, 

3 SPAN AT 20 m, TWO-LANE 

3 W. W. 16 

TA36000 ---

PROPOSED 25 m RCDG BRIDGE, 

1SPAN, TWO-LANE 

4 W. W # 12 

TA46 000 --- -- --- ---

PROPOSED 40 m RCDG BRIDGE, 

2 SPAN AT 20 m, TWO-LANE 

5 DIKAPINISAN 

BRIDGE 

STA 51 + 300 

- -- -- ---

PROPOSED 50 m RCDG BRIDGE, 

3 SPAN AT 16.67 m, TWO-LANE 

6 W.W.#6 

STA 66 -500 
------

--- ---

PROPOSED 25 in RCDG BRIDGE, 

I SPAN, TWO-LANE 

7 W. W.I 5 
STA73.000 

-- --- ---
PROPOSED 20 m RCDG BRIDGE,
I SPAN, TWO-LANE 

S REAL BRIDGE 

STAL 3R+12D 
STA .3 120" --- ---

PROPOSED 85 m RCDG BRIDGE, 

4 SPAN AT 21.25 m, TWO-LANEPR POSE 85m RC GBRDGE 



4.2.2.8 Palayan City - Dingalan (Segments 4A. 4B & 4C) 

Tabulated descriptions and details of the existing condition and recommended improvements, if 
any, of the bridges and culverts on this road are presented in Tables 4-11 and 4-21 through 4-23. 

The twenty one bridges inventoried in this section are made up of ten permanent and eleven 
temporary structures. 

The permanent structures consist of six RCDG, one PCDG and three steel girder bridges.
Permanent bridges which are under construction are Asan and Langawan bridges near Gabaldon
and Dingalan proper, respectively. The Asan bridge is being funded under the Regular
Infrastructure projects, while the Langawan bridge is funded under Jumbo the Bridge
Reconstruction projects. 

The Dupinga and Sawmill bridges are the permanent structures along this alignment requiring
rehabilitation. Both suffered damages during the strong 16 July 1990 earthquake. Damages to
the Dupinga bridge are the failure in abutment B of the back wall and embankment protection
and the subsidence of the fourth pier. Failures in the Sawmill bridge are buckling both in thelateral brace and web member of the left most girder of abutment A. The rehabilitation is being
funded under RA 6960. 

The bridge that needs to be widened or to be replaced as an all-weather (typhoon resistant)
structure is the 239.2 m Bato Ferry overflow bridge. structure is a good singleThis existing
lane bridge but usually floods up to one meter during heavy rainfalls. The recommendation is 
to build a new single lane, elevated RCDG bridge that can be used during flood and to maintain
the existing single lane overflow bridge which can be used during dry season. Dry weather
traffic would be bi-directional on two structures while wet weather traffic would be on the one
lane bridge. The piers and substructure should be built for ultimate two lane traffic but initial
decking would allow one way traffic or new one way traffic onthe bridge and the existing
overflow bridge. 

The eleven temporary structures consist of eight timber bridges and three Bailey bridges, all 
needing replacement. 

4.2.2.9 Tablang - Bongabon - Provincial Boundary -Cabatangan/Malupa RiverValley -
Maria Aurora (Segments 5C. 5B, 5A. 2B. 2A) 

This is another alternative inter-provincial route. Tabulated descriptions and details of the
existing condition and recommended improvements, if any, of the bridges and culverts on this
road are presented in Tables 4-12 and 4-24 through 4-26 and 4-18 and 4-19. 

The eleven bridges inventoried in this section are made up of ten permanent and one temporary 
structures. 
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Table 4-11 
INVENTORY OF EXISTING AND PROPOSED BRIDGES 

NAMEOPAoBRIDGE 
I 
NO N TTO YE 

ISAOANA BRIDGE RCG 

STA 5 +354.3 

2 	 BILIK BRIDGE TIMBER 

STA 6 * 129.8 

3 	 CULIAT BRIDGE TIMBER 

STA 7 436.4 

4 	 SAN JUAN BRIDGE #1 RCDG 


STA II * 980.3 


5 	 SAN JUAN BRIDGE 12 RCDG 

STA 12 + 365.30 

6 	 SAN JUAN BRIDGE #3 RCDG 

STA 12 -708.75 

BATO FERRY RCDG 

OVERFLOW BRIDGE 

STA 14 +462.7 

8 	 BATERIA BRIDGE TIMBER 

(AMALUNGAN) 


STA 	 IS * 272.6 

NUMBER 

OF TOTAL 

SPAN LENOTH (m) 

3 45.00 

6.00 


i .20 

7.00 

3 27.00 

3 24.20 

239.3 

3 16.50 

PALAYAN CITY 

SUPERSTRUCTURE 

CONDITION 


GOOD BRIDGE 


2-LANE 


7.50 m ROADWAY 

2-1.00 SIDEWALK
 
FAIR 


I-LANE 


3.60 in ROADWAY 
NO SIDEWALK
 

FAIR 


I-LANE 


3.60 m ROADWAY
N 
NO SIDEWALK 

GOOD BRIDGE 

2-LANE 

30 	 ODWA 

7.80 m ROADWAY 

2-1.00 m SIDEWALK 
GOOD BRIDGE 

2-LANE 

7.70 m ROADWAY 

2-1.10 m SIDEWALK 
GOOD BRIDGE 

2-LANE 

7.40 m ROADWAY 

2-0.75 m SIDEWALK 
GOOD BRIDGE 

I-LANE 

3.80 m ROADWAY 

NO SIDEWALK 
NO CARRIAGEWAY 

- DINGALAN SECTION (SEGMENTS NO. 4A, 4B,& 4C) 

PIERSEXISTING -ABUTMENTCON D ITION 
TYPE AND A &B ABUTMENT A & B APPROACH A & B PROTECTION 

CONDITION CONDITION PROTECTION & CONDITION AND CONDITION 
C PILE RC ABUTMENNT RIPRAP RIPRAP 

GOOD GOOD GOOD GOOD 

TIMBER TIMBI-R NATURAL VEGETATION 

POOR POOR POOR 


RC ABUTMENI NATURAL VEGETATION 

POOR POOR 


RC ABUTMEN1 RIPRAP RIPRAP 

GOOD GOOD 
 POOR 


RC PILE RC ABUTMENI RIPRAP RIPRAP 

GOOD GOOD 
 GOOD 
 FAIR 

RC PILE RC ABUTMENT RIPRAP RIPRAP 
GOOD GOOD 
 GOOD 
 GOOD 


RC SHAFT RC ABUTMEN NONE 

GOOD GOOD 


RC PILE RC ABUTMEN4 


POOR POOR 


REMARKS & "RECOMMENDATION 

GOOD BRIDGE 

MAINTAIN 

TEMPORARY BRIDGE 

REPLACE WITH 1-3 x 3 RCBC 

TEMPORARY, 

REPLACE WITH 2 LANE 

I-SPAN AT 20m RCDG 

GOOD BRIDGE 

MALNTAIN 

GOOD BRIDGE 

MAINTAIN 

GOOD BRIDGE 

MAINTAIN 

GOOD BRIDGE. MAINTAIN,
 

BUT ADD ADDITIONAL SINGLE
 

LANE ELEVATED RCDG BRIDGE
 

IMPASSABLE
 

14SPAN AT 
20
REPLACE 3-3 x 3 RCDC 

(continued) 



Table 4-11 (continued)

INVENTORY OF EXISTING 
 AND PROPOSED BRIDGES 

PALAYAN CITY - DINGALAN SECTION (SEGMENTS NO. 4A, 4B, & 4C) 

0 

9 

NAME OF BRIDOE 
AND STATION 

INASAN BRIDGE 

STA 21 + 865.5 

TYPE 

BAILEY 

BR. 

NUMBER 
OF 

SPAN 

1 

TOTAL 

LENGTH (m) 

12.20 

SUPERSTRUCTURE 

CONDITION 

FAIR BRIDGE 

I-LANE 

3.90 m ROADWAY 

EXISTING 
PIERS 

TYPE AND 

CONDITION 

CON D ITION 
ABUTMENT 

A & B ABUTMENT A & B 
CONDITION PROTECTION & CONDITION 

RC ABUTMEN 

FAIR 

APPROACH A & B PROTECTION 

AND CONDITION 

NATURAL VEGETATION 

POOR 

REMARKS & RECOMMENDATION 

OBSTRUCTION TO RIVER 

CHANNEL SHALL BE REMOVED 

10 DUPINGA BRIDGE 

7 39.55 

MALIN,,O BRIDGE 

PCDG 

TIMBER 

7 

2 

157.75 

10 

NO SIDEWALK 
SPANS 4 & 5 ARE BAD 

2-LANE 

7.30 m ROADWAY 
2  1.0 0 m S ID EW A L K 
FAIR BRIDGE 

SOLID 

SHAFT 

4TH PIER
S UBS ID E 

RC ABUTMEN 

A - GOOD 

B - BAD 

RIPRAP 

GOOD 

RIPRAP 

GOOD 

REPLACE WITH 2 LANE 

I-SPAN AT 20m RCDG 
CRACKS WERE OBSERVED ON 

THE BACKWALL OF ABUT. B. 

AND PIER NO4 SUBSIDES.TO B E R EH A B IE S. 

1 

STA 31 + 312 

PANTOC BRIDGE 
STA 32 4 556 

TIMBER 

10 I-LANE 

3.30 m ROADWAY 

NO SIDEWALK 
FAIR BRIDGE 
I-LANE 

RC PILE 

FAIR 

RC FILES 

(TEMPORARY) 

POOR 
RC FILES 

(TEMPORARY) 

RIPRAP 

FAIR 

RIPRIPRSAP 

FAIR 

RIPRAP 

FAIR 

FAIR 

FUNDED UNDER RA6960 

TEMPORARY BRIDGE 

REPLACE WITH 2 LANE 
I-SPAN AT 15m 

TMPORARY BRIDGE 
REPLACE WITH 1-2.40 x 2.75 RCBC 

3.45 m ROADWAY POOR 

13 ASAN BRIDGE NO SIDEWALK 

STA 33 641.14 
UN D ER CONSTRUCTION 

FUNDED UNDER THE 

REGULAR INFRASTRUCTURE PROJ 
14 SAWMILL BRIDGE 1 40.60 BAD BRIDGE RC ABUTMENT RIPRAPSTA 34 + 837.78 RIPRAP

2-LANE WEB OF LEFTMOST BEAM
GOOD 

7.30 GOODmnROAD WAY 
GOOD 

FAILED (BUCKLES) 

7-.0 mROADEWALK 
TO BE REHABILITATED, FUNDED15 CUYAPA BRIDGE #1 BAILEY 3 2-1.00 m SIDEWALK69621.35 COLLAPSED RC PILES RC PILES NO SLOPE PROTECTION NO PROTECTIONSTA 35 + 524.45 IMPASSABLE,SUPERSTRUCTURE TEMPORARY TEMPORARY POOR POOR REPLACE WITH 3-2.4 x 2.4 RCBC 

16 CUYAPA BRIDGE #2 TIMBER 2 9.40 POOR POORFAIR RC PILES RC PILES RIPRAPSTA 37 + 094.30 NO PROTECTIONON TEMPORARY BRIDGEI-LANE TEMPORARY TEMPORARY POOR POOR REPLACE WITH 2-3.0 x 3.0 RCBCSTEEL 4.20 m ROAD WAY POOR POOR 
GIRDER NO SIDEWALK 



NAME OF BREDGE 
0O AND STATION 

17 	 CUYAPA BRIDGE #3 

STA 39 - 077.3 

IN 	 TANAUN BRIDGE 


STA 40 • 022.69 


I9 	 LANGAWAN BRIDGE 

STA 44 * 296.49 

20 	 SUBSUB BRIDGE 

STA 45 + 144.15 

21 	 VILLAPANDO BRIDG 

STA 46 * 533.73 

TYPE 

TIMBER 

ON 

STEEL 

GIRDER 
RC ON 

STEEL 

GIRDER 

RC ON 

STEEL 

GIRDER 

BAILEY 

TIMBER 

NUMBER"-
OF 

SPAN 

1 

1 

3 

2 

1 

TOTAL 


LENGTH (m) 


3.7 

25.50 

75.55 

30.76 

_NO 

10.27 

Table 4-11 (continued)
INVENTORY OF EXISTING AND PROPOSED BRIDGES 

PALAYAN CITY - DINGALAN SECTION (SEGMENTS NO. 4A, 4B, & 4C) 

EXISTING CON D ITION 

SUPERSTRUCTURE 

CONDmON 

PIERS 
TYPE AND 

CONDITION 

ABUTMENT 
A & B 

CONDITION 

ABUTMENT A & B 

PROTECTION & CONDITION 

APPROACH A & B PROTECTION 

AND CONDITION 
FAIR RC PILES NO PROTECTION NO PROTECTION 
I-LANE TEMPORARY 

3.60 m ROAD WAY POOR 

NO SIDEWALK 
GOOD BRIDGE RC ABUTMENT RIPRAP RIPRAP 
2-LANE GOOD GOOD GOOD 

7.30 m ROAD WAY 

2-1.00 m SIDEWALK 

UN 	 D ER CONSTRUCTION 

FAIR RC PILES RC ABUTMENT RIPRAP NO PROTECTION 
I-LANE TEMPORARY FAIR POOR POOR 

4.00 m ROAD WAY FAIR 

SIDEWALK 
FAIR TIMBER TIMBER NO PROTECTION NO PROTECTION 
I-LANE POOR POOR POOR 

3.75 m g'OAD WAY 
NO SIDEWALK 

REMARKS & RECOMMENDATION 

TEMPORARY BRIDGE 

REPLACE WITH 2-2.4 x 2.4 RCBC 

GOOD BRIDGE 

MAINTAIN 

FUNDED UNDER THE JUMBO 

BRIDGE RECONSTRUCTION 

PROJECTS 

TO BE REPLACED BY 

2 - 3.0 x 3.0 RCBC 

REPLACE Wfl t 1-2.40 x 2.40 RCBC 



Table 4-12 
INVENTORY OF EXISTING AND PROPOSED 	BRIDGESMA. AURORA - BONGABON - CABATANGANIMALUPA VALLEY -	 PALAYAN CITY SECTIONS (SEGMENTS NO. 2A, 2 1 5A TO 5C) 

NAMEOP BRIDGE 
NO AND STATION 

I 	 SAN JOAQUIN BRIDGE 

STA. 53.820 

2 	 ESTONILLO (BAZAL) 

BRIDGE 

STA. 52.025 

3 	 BINUANOAN BRIDGE 

STA. 47.750 

4 	 DIMANGLAT BRIDGE 

STA. 43.723 

5 	 DIANAWAN BRIDGE 

STA. 41.250 

CABATANGAN 

BRIDGE 	 2 

SCABATANAN7CBIDG#1PROPOSED 

BRIDGE~tD3 

a 	 LAB! BRIDGE 

STA. 162.W 

TYPE 


OVER-


FLOW 


kCDO 

RCDG 


RCDG 

RCDG 


BAILEY 

BRIDGE 

NUMBER 
OF 


SPAN 

9 

1 

I 

3 

7 

TOTAL SUPERSTRUCTURE 

LENGTH (m) CONDITION 

17.20 	 6.0 ni ROADWAY 

BAD OVERFLOW 

BRIDGE 

145 GOOD BRIDGE 

I-LANE 

4.0 m ROADWAY 

2-0.75 m SIDEWALK 

20 GOOD BRIDGE 

I-LANE 

4.0 mnROADWAY 
2-0.80 m SIDEWALK 

12.5 GOOD BRIDGE 

I-LANE 
4.0 mnROADWAY 

2-0.75 mnSIDEWALK 

48 	 GOOD BRIDGE 

I-LANE 

4.0 m ROADWAY 

2-0.75 m SIDEWALK 

105 	 3.6 m RGADWAY 

EXISTING 
PIERS 

TYPE AND 

CONDITION 


SOLID SHAFT 

GOOD 

SOLID SHAFT 

CONDITION 
ABUTMENT 


A & B 

CONDITION 

RC ABUTMENT 

GOOD 


RC ABUTMENT 

GOOD 


RC ABUTMENT 

GOOD 


RC ABUTMENT 

GOOD 


ABUTMENT A & B 

PROTECTION AND 


CONDITION 


RIPRAP 

GOOD 


RC WALL 

GOOD 


RC WALL 

GOOD 


RC WALL 

GOOD 


APPROACH A & B
 
PROTECTION AND 


AND CONDITION
 

RIPRAP 


GOOD 


REMARKS & RECOMMENDATION 

APPROACH A SUBSIDES 

NEEDS REAHBILITATION 

GOOD BRIDGE, WITH 

PROVISION FOR ANOTHER 

LANE. MAINTAIN AND ADD 

ONELANE 
GOOD BRIDGE, WITH 

PROVISION FOR ANOTHER 
LANE, MAINTAIN AND ADD 
ONE LANE 

GOOD BRIDGE, WITH 

PROVISION FOR ANOTHER 
LANE, MAINTAIN AND ADD 
ONELANE 

GOOD BRIDGE, WITH 

PROVISION FOR ANOTHER 

LANE, MAINTAIN AND ADD 
ONE LANE
 

PROPOSED 85 m RCDG BRIDGE. 

4 SPAN AT 21.25 m, TWO-LANE 

45 m RCDG BRIDGE.,
SPAN AT 15m. TWO-LANE 

TEMPORARY BRIDGE 

REPLACE WITH 2-LANE 

5 SPAN AT 21.0 m RCDG 

(continued) 



Table 4-12 (continued)
INVENTORY OF EXISTING AND PROPOSED BRIDGESMA. AURORA - BONGABON - CABATANGAN/MALUPA VALLEY - PALAYAN CITY SECTIONS (SEGMENTS NO. 2A, 2B 11 5A TO 5C) 

0 
NAME OF BRIDGE 

AND STATION TYPE 
NUMBER 

OF 

SPAN 

TOTAL 

LENGTH (m) 

SUPERSTRUCTURE 

CONDITION 

E X IS T ING 
PERS 

TYPE AND 

CONDITION 

C ON D IT 
ABUTMENT 

A & B 

CONDITION 

I ON 
ABUTMENT A & B 
PROTECTION AND 

CONDITION 

APPROACH A & B 
PROTECTION AND 

AND CONDrION 

REMAR .S & RECOMMENDATION 

9 CALAANAN BRIDGE RCSL I 12 2-LANE 
MAINTAIN 

6.7 m ROADWAY 

2-0.76 m SIDEWALK 

10 CORONEL RIVER RCDG 9 196.794 2-LANE 

BRIDGE 
STA. 135.600 6.7 m ROADWAY 

MAINTAIN 

2-0.76 m SIDEWALK 

0% 



The permanent structures consist of eight RCDG, one RCSL and one overflow. Six of the 
RCDG and the overflow bridge need widening. 

The lone temporary bridge needs to be replaced. Two additional new bridges with a total length
 
of 130 m are required in this route.
 

4.2.2.10 Tablang - Bongabon - through the Aurora Memorial -Park San Luis (Segments 
5C. 5B and 6) 

This is another alternative inter-provincial route following the existing national highway

alignment. Tabulated descriptions and details of existing condition and recommended
 
improvements, if any, of the bridges on Segment 6 are presented in Table 4-13.
 

4.2.2.11 Culvert Sizing 

Based on the hydrology and hydraulic data developed in Sections 4.1.2 and 4.1.3 concrete pipe

culverts were 
sized and located within each proposed road segment. Tables 4-14 through 4-26
 
identify the pipe culverts by diameter, type, number of pipes of each site and station location.
 
The tables are identified by road segment.
 

4.2.3 Engineering and Construction Standards 

4.2.3.1 Preliminary Scope of Work for Final Design 

A Draft Scope of Work for Detailed Design Services and Construction Supervision was 
developed and is provided in Appendix E-1. This outline document provides for a basic scope
of services for the design phase and for construction management. It is the strong
recommendation of the Consultant that construction management services be funded and provided 
by the donor agency for the construction. 

4.2.3.2 Suggested Outline Specifications 

The DPWH has standard specifications dated 1988 and published in two volumes for contract 
conditions and for construction requirements. These standard specifications could be
incorporated into the contract packages for any construction. The TOR however, indicated that 
the Consultant ... should provide outline specifications defining the proposed standards of quality 
of construction ... 
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Table 4-13 
INVENTORY OF EXISTING AND PROPOSED BRIDGES 

PROVINCIAL BOUNDARY - SAN LUIS 
SEGMENT 6 

~ II XXISTING CONDITIONNAME OF BRIDGE NUMBER PIERS ABUTMENT ABtUh17l1N A & B APPROACH{ A & DNO AND STATION TYPE OF TOTAL suPrUCTURE TYPE AND A & B PROTECTION 
 PROTI'CTION REMARKS & RECOMMENDATION 
SPAN LEWNGTH (m) CONDITION CCNDITION CONDITION AND CONDITION AND CONDITION

I VILLA AURORA RCDG 4 75 
POOR BRIDGE 

BRIDGE 
REPLACE WITH 2 LANE 

4 SPAN AT 18.75 m RCDGDLAN I BR DG E RCDG 28 MAINTAIN
 

3] DIPAWAN BRIDGE RCDG 1 
 10 
MAINTAIN 

41 4 DICONG BRIDGE RCDG 1I 18 
MALNTAIN 

LA 5 DITAOLAG RCDG 3 21 
MAINTAIN 

BRIDGE
 

6 DITEK! BRIDGE 
 STEEL 4 164 
POOR BRIDGE 

A 
REPLACE WITH 2 LANE 

7 DITEKI BRIDGE [RCDG 110 8 SPAN AT 20.5 m BRIDGE 
I 
 M I T IMAINTAIN 

8 DIABUYO BRIDGE RCDG 220 
MAINTAIN
 

9 DITUMABO BRIDGE RCDG 2 28 
 MANTAN
 

10 DISALET BRIDGE RCDG 1 10 
MAINTAIN
 

11 DUONGAN BRIDGE RCDG 
 4 54 
MAINTAIN 



Table 4-14 
LIST OF PROPOSED AND EXISTING CULVERTS 
SECTION: AURORA CIRCUMFERENTIAL ROAD 

SEGMENT I-A (BALER - DIPACULAO) 

TYPE OF CULVERT NO. OF LENGTH 
STATION RCPC (mm) RCBC (m) ROWS (m) REMARKS 

0+-600 760 1 13.0 Proposed 
1+000 760 1 13.0 Proposed 
1+650 760 1 13.0 Proposed 
3+000 760 1 13.0 Proposed 
3+300 760 1 13.0 Proposed 
4+700 
5+050 

760 
760 

1 
1 

13.0 
13.0 

Proposed 
Proposed 

5+400 760 1 13.0 Proposed 

5+765 910 1 Existing to be retained 
6+100 

6+526 
760 

c00 
1 
I 

13.0 Proposed 
Existing to be retained 

6+950 
7+448 

760 
600 

1 
1 

13.0 Proposed 
Existing to be retained 

7+900 760 1 13.0 Proposed 
8+450 

8+749 
760 

900 
1 
2 15.0 

Proposed 

Existing to be retained 
9+269 2.70 x 1.80 2 Existing to be r:tained 
9+608 600 1 Existing to be retained 
9+850 760 1 13.0 Proposed 
10+150 760 1 13.0 Proposed 
10+450 

11+000 
760 

760 
1 
1 

13.0 
13.0 

Proposed 
Proposed 

11+450 760 1 13.0 Proposed 
11+900 .'0 1 13.0 Proposed 
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Table 4-15 
LIST OF EXISTING OF PROPSOED AND EXISTING CULVERTS 

AURORA CIRCUMFERENTIAL ROAD 
SEGMENT IB - (DIPACUIL.AO - MA. AURORA) 

TYPE OF CULVERT NO. OF LENGTH 
STATION RCPC (mm) RCBC (m) ROWS (m) REMARKS 

12+360 
12+900 

760 
760 

1 
1 

13.0 
13.0 

Proposed 

Proposed 
13+250 

13+850 
14+300 

760 

760 
760 

1 

1 
1 

13.0 

13.0 
13.0 

Proposed 

Proposed 
Proposed 

14+600 
14+976 

760 
600 

1 
1 

13.0 Proposed 
Existing to be retained 

15+300 
15+700 
16+000 
16+450 
16+791.60 

760 
760 
760 
760 
600 

1 
1 
1 
1 
1 

13.0 
13.0 
13.0 
13.0 

Proposed 
Proposed 
Proposed 
Proposed 

Existing to be retained 
17+042 600 1 Existing to be retained 
17+350 
17+701 

760 
600 

1 
1 

13.0 Proposed 
Existing to be retained 

18+700 
18+710 

760 
600 

2 
2 

13.0 Proposed 
Existing to be retained 

19+000 

19+550 
19+950 
20+300 

760 

760 
760 
760 

1 
1 
1 
1 

13.0 
13.0 
13.0 
13.0 

Proposed 

Proposed 
Proposed 
Proposed 

20+750 

21+507 
760 

600 
1 

1 
13.0 
13.0 

Proposed 

Existing to be retained 
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Table 4-16 
LIST OF EXISTING OF PROPSOED AND EXISTING CULVERTS 

AURORA CIRCUMFERENTIAL ROAD 
SEGMENT IC - (MA. AURORA - SAN LUIS) 

TYPE OF CULVERT NO. OF LENGTH
 
STATION RCPC (mm) 

22+288 600 
22+320 
22+600 760 
23+573 900 
23+760.75 1220 
23+986 600 
24+002 600 
24+500 760 
26+000 760 
27+221 900 
27+600 760 
28+450 760 
29+100 760 
29+428 600 
29+532.90 600 

RCBC (m) ROWS (m) 

1 
3.0 x 3.0 2 15.0 

1 13.0 
1 
3 
1 
1 
1 13.0 
1 13.0 
2 
1 13.0 
1 13.0 
1 13.0 
1 
1 

REMARKS
 

Existing to be retained
 
Proposed
 
Proposed
 

Existing to be retained
 
Existing to be retained
 
Existing to be retained
 
Existing to be retained
 

Proposed
 

Proposed
 

Existing to be retained 
Proposed
 

Proposed
 

Proposed
 

Existing to be retained 
Proposed 
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Table 4-17
 
LIST OF PROPOSED AND EXISTING CULVERTS
 

AURORA CIRCUMFERENTIAL ROAD 
SEGMENT I-D (SAN LUIS - BALER) 

TYPE OF CULVERT NO. OF LENGTH 
STATION RCPC (mm) 

30+650 760 
30+926 600 
31+155 600 
31+650 760 

Z2+438.30 900 
32+941 600 
334012 600 
33+152 900 
33i876 900 
34+300 760 

34+700 760 
35+200 760 

33+570 900 
35+683.1 900 
35+700 900 
35+724 600 
36+000 760 
36+350 760 
36+700 760 

37+513 600 
37+657 600 
37+400 900 

RCBC (m) ROWS (m) 

1 13.0 
1 

1 
1 13.0 
2 
2 
1 
1 
1 
1 13.0 
1 13.0 
1 13.0 
1 13.0 
1 13.0 
1 
1 

1 13.0 
1 13.0 
1 13.0 
1 

1 
1 

REMARKS 

Proposed
 

Existing to be retained
 
Irrigation Str.
 
Proposed
 

Existing to be retained
 
Existing to be retained
 
Existing to be retained
 
Existing to be retained
 

Proposed
 
Proposed
 

Proposed 

Proposed
 
Proposed
 
Proposed
 

Existing to be retained
 
Existing to be retained
 

Proposed
 
Proposed
 
Prolsed
 

Existing to be retained 
Existing to be retained 
Existing to be retained 
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Table 4-18 
LIST OF PROPOSED AND EXISTING CULVERTS 

SECTION: MA. AURORA -

SEGMENT: 

TYPE OF CULVERT 
STATION RCPC (mm) RCBC (m) 

0+200 610 

0+400 610 

0+600 610 

0+800 610 

1+000 610 

1+200 610 

1+400 610 

1+600 610 

1+800 610 

2+000 610 
2+200 610 
2+315 1.5 x 1.0 
2+580 1.5 x 1.0 
2+750 610 
3+000 610 
3+200 610 3.0 x 3.0 
3+403 610 
3+600 1220 
3+800 610 
4+000 610 
4+533 600 

2A (MA. AURORA 


NO. OF LENGTH 
ROWS (m) 

1 8.0 

1 8.0 
1 8.0 
1 8.0 
1 8.0 
1 8.0 
1 8.0 
1 8.0 
1 8.0 
1 8.0 
1 8.0 
4 8.0 

12 8.0 
1 8.0 
1 8.0 
1 8.0 
1 8.0 
2 11.0 
1 8.0 
1 8.0 
1 8.0 

RIZAL 
- BAZAL) 

REMARKS 

Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
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Table 4-19 
LIST OF PROPOSED AND EXISTING CULVERTS 

SECTION: MA. AURORA - RIZAL 
SEGMENT: 2B (BAZAL - KM 38) 

TYPE OF CULVERT NO. OF LENGTH 
STATION RCPC (mm) RCBC (m) ROWS (m) REMARKS 

4+760 610 1 8.0 Existing to be retained 
5+000 610 1 8.0 Existing to be retained 
5+242.50 1.52 4 14.0 Existing to be retained 
5+690 600 1 20.0 Existing to be retained 
6+100 600 1 20.0 Existing to be retained 
6+360 610 1 12.0 Existing to be retained 
6+480 610 1 11.0 Existing to be retained 
6+740 760 1 13.0 Proposed 
7+020 

7+320 
760 

610 
1 
1 

13.0 
11.0 

Proposed 
Ex*sting to be retained 

7+725 2.0 x 2.50 2 16.0 Existing to be retained 
7+979 610 1 8.0 Existing to be retained 
8+100 
9+000 

760 
6.10 

1 
1 

13.0 
10.0 

Proposed 
Existing to be retained 

9+460 760 1 13.0 Proposed 
9+660 610 1 13.0 Existing to be retained 
10+020 610 1 11.0 Existing to be retained 
10+455 760 1 13.0 Proposed 
10+860 610 1 12.0 Existing to be retained 
11+060 
11+300 

760 
610 

1 
1 

13.0 
13.0 

Proposed 
Existing to be retained 

11+420 610 1 13.0 Existing to be retained 
11+950 

12+200 
760 

610 
1 
1 

13.0 

18.0 
Proposed 

Existing to be retained 
12+480 760 1 18.0 Proposed 
12+900 
13+200 

760 
760 

1 
1 

18.0 
18.0 

Proposed 
Proposed 

13+350 760 1 18.0 Proposed 
13+620 760 1 18.0 Proposed 
13+850 760 1 1.0 Proposed 
14+080 610 1 8.0 Existing to be retained 
14+880 760 1 20.0 Proposed 
15+680 760 1 18.0 Proposed 
16+000 760 1 18.0 Proposed 
16+480 760 1 18.0 Proposed 
17+000 610 1 16.0 Existing to be retained 
17+360 610 1 11.0 Existing to be retained 
17+720 610 1 11.0 Existing to be retained 
17+900 760 1 13.0 Proposed 
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Table 4-20
 
LIST OF PROPOSED AND EXISTING CULVERTS
 

SECTION: 

TYPE OF CULVERT 
STATION RCPC (mm) RCBC (m) 

2+000 3 x 3 

4+400 1200 

5+400 1200 

5+700 1200 


6+350 1200 

6+720 2.4 x 2.75 
71:250 1200 

7+600 2.4 x 2.75 

8+600 760 

9+000 2.10 x 2.40 
9+50 3.0 x 3.0 
11+600 760 

12+800 760 

13+600 760 

16+000 760 

19+000 760 


19+600 3.0 x 3.0 
20+150 760 

22+350 760 

22+750 2.75 x 3.0 
23+000 760 

23+300 760 

23+700 760 

24+700 760 


25+000 760 

25+500 760 

27+000 760 

30+800 760 


31+800 760 

33+500 760 

34+000 760 

34+500 760 


SAN LUIS - DINGALAN
 

SEGMENT 3
 

LENGTH 
(m) REMARKS 

15.0 Proposed 
13.0 Proposed 
13.0 Proposed 
13.0 Proposed 

13.0 Proposed 
15.0 Proposed 
13.0 Proposed 
15.0 Proposed 
13.0 Proposed 
15.0 Proposed 
15.0 Proposed 
13.0 Proposed
 
13.0 Proposed 
13.0 Proposed 
13.0 Proposed 
13.0 Proposed 

15.0 Proposed 
13.0 Proposed
 
13.0 Proposed 
15.0 Proposed 
13.0 Proposed 
13.0 Proposed 
13.0 Proposed 
13.0 Proposed
 

13.0 Proposed
 
13.0 Proposed
 
13.0 Proposed 
13.0 Proposed
 
13.0 Proposed
 
13.0 Proposed
 
13.0 Proposed 
13.0 Proposed 

(continued) 

NO. OF 

ROWS 


3 

3 

2 

2 


2 

1 

3 

1 


1 

1 

2 


1 


1 

1 

1 

1 


4 

1 


1 

2 


1 

1 


1 

1 


1 


1 


1 

1 


1 

1 


1 

1 
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Table 4-20 (continued) 
LIST OF PROPOSED AND EXISTING CULVERTS 

SECTION: SAN LUIS - DINGALAN 
SEGMENT 3 

TYPE OF CULVERT NO. OF [LENGTU 
STATION RCPC (mm) RCBC (m) ROWS (m) REMARKS 

39+500 760 13.01 Proposed 
41+600 2.75 x 3.0 2 15.0 Proposed
43+000 2.75 x 3.0 5 15.0 Proposed 
43+720 3.0 x 3.0 3 15.0 Proposed 
45+250 
 760 1 13.0 Proposed 
47+250 2.75 x 3.0 3 15.0 Proposed 

2.75 x 3.0 3 15.0 Proposed
50+000 76C 1 13.0 Proposed 
52+000 760 1 13.0 Proposed 
52+500 760 13.01 Proposed
53+000 
 760 1 13.0 Proposed 
54+400 760 13.01 Proposed 
54+900 760 1 13.0 Proposed 
55+800 760 1 13.0 ProFosed
 
56+750 760 
 1 13.0 Proposed
 
57+500 760 13.0
1 Proposed 
60+200 3.0 x 3.0 5 15.0 Proposed

61+000 3.0 x 3.0 
 1 15.0 Proposed 
62+000 
 760 1 13.0 Proposed
 
64+500 
 760 1 13.0 Proposed
 
65+500 3.0 x 3.0 2 15.0 
 Proposed
 
67+000 760 13.0
1 Proposed
 
68+500 
 760 1 13.0 Proposed
 
68+800 
 760 1 13.0 Proposed 
69+000 760 1 13.0 Proposed
 
69+500 760 
 1 13.0 Proposed
70+000 760 1 13.0 Proposed
 
70+500 
 760 1 13.0 Proposed 
72+500 760 13.01 Proposed
74+000 2.75 x 3.0 15.01 Proposed 
74+500 760 
 1 13.0 Proposed
 
75+000 760 
 1 13.0 Proposed
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Table 4-20 (continued) 
LIST OF PROPOSED AND EXISTING CULVERTS 

SECTION: SAN LUIS - DINGALAN 
SEGMENT 3 

TYPE OF CULVERT NO. OF LENGTH 
STATION RCPC (mm) RCBC (m) ROWS (m) REMARKS 

75+600 760 1 13 Proposed 
76+100 760 1 13 Proposed 
77+450 760 
 1 13 Proposed
 
77+320 2.75 x 3.0 3 15 Proposed 
78+250 760 
 1 13 Proposed 
78+600 760 1 13 Proposed 
79'120 2.4 x 2.75 1 15 Proposed
 
79+600 760 
 1 13 Proposed 
80+400 760 1 13 Proposed 
81+000 760 
 i 13 Proposed 
81+620 3.0 x 3.0 3 15 Pruyosed 
82+000 760 
 1 13 Proposed 
82+500 760 1 13 Proposed
 
82+850 760 
 1 13 Proposed 
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Table 4-21
 
LIST OF PROPOSED AND EXISTING CULVERTS
 

SECTION: PALAYAN - DINGALAN 
SEGMENT 4A (TABLANG - LAUR) 

TYPE OF CULVERT NO.OF LENGTtl 
STATION RCPC (mm)l RCI3C (m) ROWS (m) 

0+200 760 1 13.0 

0+350 
 760 1 13.0 
0+800 760 
 1 13.0 

1+350 
 760 1 13.0 

2+400 910 
 2 
2+800 
 760 1 13.0 

3f416.50 900 
 1 
3+643 900 
 1 
3+910.50 900 1 
4+050 900 
 1 
4+093 900 
 1 

4+630.50 600 2 

4+940 0.50 x 1.0 
 1 17.2 

5+244 600 
 1 
5+915.50 600 


6+132.75 3 x 3 1 15.0 

6+782.2 1220 3 13.0 

6-953 2.4 x 2.4 2 15.0 

8+033 760 
 1 13.0 
8+221.0 3.0 x 3.0 2 15.0 

8+400 600 
 1 

8+900 2.75 x 3.0 2 15.0 

9+690 2.40 x 2.40 2 15.0 


REMARKS 

Proposed 
Proposed 
Proposed
 

Proposed
 

Proposed
 

Proposed
 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 

Proposed
 

Proposed
 

Proposed
 

Proposed
 

Proposed
 

Existing to be retained 
Proposed
 
Proposed
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Table 4-22
 
LIST OF PROPOSED AND EXISTING CULVERTS
 

STATION 

10+700 
11+350 


11+650 


13+358 
13+800 


14+300 


15t075 
15+450 


15+950 

16+450 


17,600 
18+287 


19+626 
19+780.70 
20+300 
20+393 

20+950 
21+356 
21+770 
22+400 


22+800 

23+500 


24+300 


241650 


25+300 
25+875 

26+250 


26+750 


27+300 


28+500 


28+750 

29+100 


29+550 


30+250 

30+876.30 
31+580 
32+350 
32+560 

SECTION: PALAYAN - DINGALAN
 
SEGMENT 4B (LAUR - GABALDON)
 

TYPE OF CULVERT NO. OF LENGTH 
RCPC (mm) ROWS (m) 

760 13.0 
760 13.0 
760 13.0 
900 
760 1 13.0 
760 1 13.0 

1220 3 13.0 
1220 3 13.0 
1220 2 

3 x 3 3 15.0 
3 x 3 2 15.0 
3 x 3 3 15.0 

2.40 x 2.40 2 15.0 
900 1 
760 1 13.0 
600 1 

2.75 x 3.0 2 15.0 
2.40 x 2.75 3 15.0 

900 1 9.5 
760 1 13.0 
760 1 13.0 
760 1 13.0 
760 1 13.0 
760 1 13.0 
600 1 10.0 
600 1 9.0 
760 1 13.0 
760 1 13.0 
760 1 13.0 
760 1 13.0 
600 2 15.0 
760 1 13.0 
760 1 13.0 
760 1 13.0 
600 2 11.0 
760 1 13.0 
760 1 13.0 

2.40 x 2.75 1 15.0 
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REMARKS 

Proposed 
Proposed
 

Proposed
 
Existing to be retained 

Proposed
 

Proposed
 

Proposed 
Proposed
 

Existing to be retained 
Proposed
 

Proposed 
Proposed
 

Replace existing pipe
 
Existing to be retained
 

Proposed
 
Existing to be retained
 

Proposed
 
Replace existing pipe
 

Existing to be retained
 
Proposed
 

Proposed
 
Proposed
 

Proposed
 

Proposed
 

Existing to be retained 
Existing to be retained 

Proposed
 

Proposed
 

Proposed
 

Proposed
 

Existing to be retained 
Proposed
 

Proposed
 

Proposed
 
Existing to be retained 

Proposed
 
Proposed
 
Proposed 
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STATION 

33+060 

33+720 
33+950 

34+400 


35+250 


35+535 


36+050 


36+485 


37+098.50 
37+656 

37+900 


38+270.70 

38+600 

39+080 


39+300 

39+641 


40+232.5 
40+303.85 


40+515 

40+768.70 
40-950 


41+969.50 

42+240 
43+504 


44+009 


44+598 


45+170 


45+606 


+856.5 

46+407.08 
46+530 


46+785.60 
46+900 


Table 4-23
 
LIST OF PROPOSED AND EXISTING CULVERTS
 

SECTION: 
 PALAYAN - DINGALAN
 
SEGMENT 4C (GABALDON - DINGALAN)
 

TYPE OF CULVERT NO. OF LENGTH 
RCPC (mm) RCBC (m) ROWS (m) REMARKS
 

600 2 7.0 Existing to he retained 
600 I 9.0 Proposed 
760 1 13.0 Proposed 
760 " 
 13.0 
 Proposed

760 
 3 13.0 Proposed


2.40 x 2.40 1 15.0 Proposed

760 
 1 13.0 Proposed

900 
 2 13.0 Existing to be retained 

3.0 x 3.0 1 15 Proposed

900 1 10.7 Existing to be retained
760 
 1 13.0 Proposed
 
1200 
 1 Existing to be retained 
760 
 2 13.0 Proposed


2.40 x 2.40 1 15.0 Proposed

760 
 1 13.0 Proposed

900 
 1 9.0 Existing to be retained 
900 1 Existing to be retained
900 1 Existing to be retained 
600 
 1 Existing to be retained
600 
 1 Existing to be retained 
760 
 1 Existing to be retained 
600 1 Proposed

600 1 Existing to be retained600 
 1 Existing to be retained 
600 
 1 Existing to be retained 

1600 15.0 Existing to be retained 
3.0 x 3.0 2 15.0 Proposed

600 1 6.0 Existing to be retained 
600 
 1 8.5 Existing to be retained 

21200 15.0 Replace existing pipe
2.40 x 2.40 1 15.0 Proposed


600 
 1 8.5 Existing to be retained 
1600 9.3 Existing to be retained 
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Table 4-24 
LIST OF PROPOSED AND EXISTING CULVERTS 

SECTION: PROVINCIAL BOUNDARY TO KM 38 (SEGMENT 2B,) 
SEGMENT 5A 

TYPE OF CULVERT 
STATION RCPC (mm) RCBC (m) 

0+600 760 

0+950 760 

1+400 760 

3+300 760 
3+800 760 
4+100 3.0 x 3.0 
4+450 760 

4+950 760 

5+200 760 

5+450 760 

5+800 760 


6+250 760 

6+600 2.40 x 3.0 
6+950 760 

7+200 760 

7+700 760 


8+100 760 

8+550 760 

9+000 760 

9+750 3.0 x 3.0 
10+200 760 

10+600 760 

11+100 760 

11+600 760 

12+500 760 

13+600 760 

14+500 760 

15+150 760 

15+800 760 

16*150 760 

16+800 760 


NO. OF LENGTtt 
ROWS (m) REMARKS 

I 13.0 Proposed 
i 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
2 15.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
2 15.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
I 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 15.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
I 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 
1 13.0 Proposed 

13.0 Proposed 
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Trable 4-25 
LIST OF PROPOSED AND EXISTING CULVERTS 
SECTION: TABILANG-PROVINCIAL BOUNDARY 

SEGMENT 513 (BONGAIBON - PROVINCIAL BOUNDARY) 

"'YPEOF CUIVERT 
STATION RCPC (mm) RCBC (in) 

9+263 1000 

9+370 600 

9+532 1000 

9+792 600 

9+885 600 


10+144 1000 

10+ 193 600 

10+360 1000 
10+940 600 
10+985 600 
11035 1000 
11+686 600 
12+224 600 
12+409 600 
13+716 600 
14+844 600 
15+564 1000 
15,.961 600 
17+313 600 
19+399 600 
20+346 600 
20+369 600 
20+394 1500 
20+504 600 
22+875 3.0 x 3.0 
23+796 600 
24+419 600 
24+539 600 
24+8G6 3.0 x 3.0 
25+070 1000 
25+093 2.10 X 2.40 
26+068 600 
26+098 600 

NO. OF LENGTII
 
ROWS in) 


1 10.0 
1 10.0 

1 12.0 
1 10.0 
1 12.0 

1 8.0 
1 8.0 

1 10.0 
1 12.0 
I 10.0 
1 7.0 
1 9.0 
1 11.0 
1 9.0 
1 8.0 
1 9.0 

1 10.0 
1 10.0 
1 10.0 
1 12.0 
1 9.0 
1 12.0 
! 12.0 
1 11.0 
4 15.0 
I 7 
1 8.0 
1 10.0 
2 15.0 
1 10.0 
i 15.0 
1 8.0 
1 8.0 

REMARKS 

Existing to be ret;ained 
Existing to be retained 
Existing to be retained 
Existing to be retained 
Existing to be retained 

Existing to be extended by 5m 
Existing Itbe exttended by 5m 

Existing to be retained 
Existing to be retained 
Existing to be retained 

Existing to be extended by 6m 
Existing to be extended by 4rn 

Existing to be retained 
Existing to be extended b)4ni 
Existing to be extended by Sm 
Existing to be extended by 4m 

Existing to be retained 
Existing to be retained 
Existing to be retained 
[Existing to be ret:ined 

£xisting RC13C to be extended 1by 6ni 
Existing to be retained 
Existing to be retained 
Existing to be retained 

Proposed to replace existing 
Existing to be extended by 6 m 
Existing to be exteo ded by 5m 

Existing to be retained 
Proposed to replace existing 

Existing to be retained 
Proposed to replace existing
 

Existing to be extended by 5m
 
Existing to be extended by 5m
 

(continued) 
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Table 4-25 (continued) 
LIST OF PROPOSED AND EXISTING CULVERTS 
SECTION: TABLANG-PROVINCIAL BOUNDARY 

SEGMENT 5B (BONGABON - PROVINCIAL BOUNDARY) 

TYPE OF CULVERT NO. OF LENGTH 
STATION RCPC (mm) RCBC (m) ROWS (m) REMARKS 

26+215 600 1 8.0 Existing to be extended by 5m 
26+333 3.0 x 3.0 2 15.0 Proposed to replace existing 
27+333 600 1 7.0 Existing to be extended by 6m 
27+408 3.0 x 3.0 4 15.0 Proposed to replace existing 
27+663 600 1 9.0 Existing to be extended by 4m 
28+191 600 1 10.0 Existing to be retained 
28+946 600 1 12.0 Existing to be retained 
29+035 600 1 8.0 Existing to be extended by 5m 
30+600 2.75 x 3.0 1 15.0 Proposed to replace existing 
30+714 1000 1 11.0 Existing to be retained 
30+781 1000 1 10.0 Existing to be retained 
30+829 2.10 x 2.40 2 15.0 Proposed to replace existing 
31+142 1000 1 10.0 Existing to be retained 
3 1+344 1000 1 9.0 Existing to be extended by 4m 
31+759 600 1 10.0 Existing to be retained 
31+830 2.40 x 2.75 2 15.0 Proposed to replace existing 
32+434 600 1 10.0 Existing to be retained 
32+572 2.40 x 2.75 2 15.0 Proposed to replace existing 
32+896 600 1 10.0 Existing to be retained 
33+340 2.40 x 2.75 2 15.0 Proposed to replace existing 
33+757 600 1 10.0 Existing to be retained 
33+801 600 1 10.0 Existing to be retained 
33+854 600 1 10.0 Existing to be retained 
35+981 600 1 9.0 Existing to be extended by 4m 
36+100 2.40 x 2.75 1 15.0 Proposed to replace existing 
36+168 600 1 9.0 Existing to be extended by 4m 
36+522 3.0 x 3.0 1 15.0 Proposed to replace existing 
36+715 600 1 10.0 Existing to be retained 
36+975 600 1 9.0 Existing to be extended by 4m 
37+049 2.10 X 2.40 2 15.0 Proposed to replace existing 
37+109 2.10 X 2.40 1 15.0 Proposed to replace existing 
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Table 4-26
 
LIST OF PROPOSED AND EXISTING CULVERTS
 
SECTION: TABLANG-PROVINCIAL BOUNDARY
 

SEGMENT 5C (TABLANG - BONGABON)
 

TYPE OF CULVERT NO. OF LENGTH 
STATION RCPC (mm) RCBC (m) ROWS (m) REMARKS 

0+900 Existing to be retained 
2+200 Existing to be retained 
2+450 Existing to be retained 
4+200 1500 2 10.0 Existing to be retained 
4+850 2.40 x 2.75 1 15.0 Proposed to replace existing 
5+900 2.40 x 2.75 1 15.0 Proposed to replace existing 
7+500 1.80 x 2. 10 1 15.0 Proposed to replace existing 
7+650 600 1 9.0 Existing to be extended by 4m 
8+450 2.40 x 2.40 1 15.0 Proposed to replace existing 
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A suggested set of STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION 
has been included in Appendix E-2. This document provides suggested contract documents,
provides all general provisions, provides a section (Section 205) of recommendations for the 
development of Project Special Conditions and lastly provides several sections of technical 
specifications for actual construction activities. These Standard Specifications were developed
based on similar specifications used by a number of county and local government units in the 
USA. It should be the responsibility of the design engineer to adapt these Standard 
Specifications to actual site conditions and if appropriate to modify them to equal or exceed the 
requirements of the DPWH Standard Specifications. 

In addition to preparing the draft Standard Specifications for Public Works Construction, the 
Consultant developed a SUGGESTED PREQUALIFICATION SCHEME FOR CONTRACT 
ROADWORKS AND BRIDGEWORKS (See Appendix E-3). This draft document provides an 
outline for soliciting potential contractors to perform the various phases of construction. Since 
many small cdntractors have difficulty in acquiring performance bonds and do not have financial 
resources to set up an escrow to ensure compliance with the specifications, it is reasonable to 
consider prcqualifying these contractors before awarding them a contract. Although the 
prequalification methodology does not guarantee that a contractor will complete a project, the 
mere fact that he has adequate equipment and manpower and has completed projects of similar 
magnitude provides a level of assurance to the Owner that work can be done. 

4.2.3.3 Alternative Construction Methods 

Modern roadbuilding tends to favor equipment intensive construction practices as opposed to 
labor intensive practices. Section 4.4.2.3 indicates that several thousand male unskilled laborers 
are available in Aurora Province and a significant number are also available in Nueva Ejica
Province. Although a number of these laborers could be put to work in grading and paving
activities, modern heavy equipment is necessary to move the large volumes of dirt necessary to 
build vertical grades and horizontal alignments necessary to meet DPWH standards. 

One potential project which could be considered for a labor intensive project is that of Segment
3, the construction of a trail system to augment the existing logging road network between 
Dingalan and San Luis. The Consultant recommended against further analysis of a normal road 
in this segment because of high costs compared to perceived benefits. The concept of building 
a trail network for local access to the coastal barangays as well as for the possible development
of a tourism base (backpackers and naturalists) was raised during the presentation of the 
preliminary report. It is possible to develop a trail system with rock and timber structures by
utilizing labor intensive methods. Rough grading of the trail could be done with a small 
bulldozer. Fine grading and installation of granular base could be accomplished by hand labor 
or small mechanized buggies. Timber is readily available in this segment that could be 
incorporated into bridge construction. Little heavy equipment would be necessary. Culverts 
could be constructed using local stone and portland cement brought in for mortar. The total trail 
network could be developed following a pattern similar to that developed by the Works Progress 
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Administration (WPA) in the United States in the 1930's. Little outside materials would be 
necessary and the nature of the construction lends itself to use of a large amount of unskilled 
labor. 

4.3 	 PAVEMENT DESIGN 

The TOR in Section III A indicates that the Consultant "...shall analyze the feasibility of 
constructing new or upgrading the existing components into an all-weather (typhoon resistant)
highway network to complement and link with other roads servicing the project areas..." By
definition in Chapter 2 of the Inception Report presented to USAID in June 1991, the Consultant 
then referred to PCCP as the desired pavement unless, in the professional opinion of the 
Consultant, a section or subsection of the road would be sufficiently sheltered that a suitable AC 
or DBST design would be practicable. 

Four pavement surface options were then be considered for the Aurora Project Roads in the 
following order of preference: 

(a) 	 Portland Cement Concrete Pavement (PCCP) 

(b) 	 Asphaltic Concrete (AC) 

(c) 	 Double Bituminous Surface Treatment (DBST) 

(d) 	 Gravel surfaces were considered as an alternative for those Road
 
Sectors with extremely light traffic (where 10-year Equivalent
 
Standard Axle Loads - ESAL is less than 100,000); however, such
 
road surfaces would probably not meet the "Typhoon Resistant"
 
criteria.
 

The pavement design principles in the DPWH Guide utilize methods and recommendations from 
the original AASHTO Design Guide, modified to conform to factors specific to the Philippines.
Another widely utilized design guide, Road Note 31, "a guide to the structural design of 
bitumen-surfaced roads in tropical and sub-tropical countries" was also utilized as a reference 
in the pavement design. Reference was also made to the latest edition of the AASHTO Revised 
Design Guide when appropriate for clarification of recommendations to be made. All three sets 
of design criteria are similar to each other and common use of the same references between 
AASHTO and Road Note 31 is quite evident. 

All three design guides utilize the principle that a pavement structure is a layered system
designed to distribute concentrated traffic loads to the subgrade. Current DPWH design
procedures, found in Chapter 4 (Design Procedures) of the DPWH design manual utilize the 
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same procedures and many of the same tables and charts as Road Note 31. Since Road Note 
31 was specifically written for application in tropical and sub-tropical climates, the design
procedures utilized within it will be compared with DPWH criteria. Use of DPWH versus Road 
Note 31 criteria will be noted. 

Recommended surface types will be designed in accordance with DPWH Design guide, Chart 
4.10 with the following as general guidelines: 

* 	 DBST surface for ESALs up to 2,500,000 

* 	 DBST or Asphaltic Concrete for ESALs 1,000,000 to 2,500,000 

• .Asphaltic Concrete or PCCP for ESALs 2,500,000 to 5,000,000 

* 	 PCCP for ESAL's over 5,000,000. 

Further, Road Note 31, the DPWH Design Guide and the AASHTO Revised Design Guide 
require certain minimum thicknesses for any asphaltic concrete placed on aggregate base and 
assume that regular and periodic maintenance programs are in place - such maintenance includes 
additional seal coats, overlays, crack sealing programs, etc. When these maintenance and 
rehabilitation considerations are taken into account, any of the three proposed surfaces can be 
expected to serve 40 to 50 years or more. 

There are three main steps which the designer must consider when designing a new road 
pavement. These are: 

an 	 (a) 	 preparing estimate of the amount of traffic and its approximate axle load 
distribution - that will use the road over its expected design life, 

(b) 	 determining the strength of the subgrade soils upon which the road will be built, 
and 

(c) 	 evaluating a) and b) to select the most economical combination of pavement
materials and layer thicknesses that will provide satisfactory service over the 
design life of the pavement considering normal routine maintenance. 

Road Note 31 indicates that special emphasis should be given to two aspects of pavement design
that are of major significance in design of roads under tropical conditions. Those aspects are: 

(a) 	 detailed consideration must be given to the influence of tropical
 
climates on moisture conditions in road subgrades, and
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(b) attention must be drawn to the desirability of adopting a stage construction 
approach to road building where traffic growth rates are high or long-term 
predictions are uncertain. 

4.3.1 Traffic Loading 

The loads imposed by private cars and other light vehicles do not contribute significantly to the 
structural damage caused to road pavements by traffic. As a result, it is widely accepted that 
for the p',rposes of structural design, cars can be ignored and only the total number and the axle 
loading of the commercial vehicles that will use the road during its design life need to be 
considered. For this Feasibility Study the commercial vehicle then will be defined as any goods 
or public service vehicle of 1500 kg (1.5 tons) or more. 

In order to estimate the number of commercial vehicles on a pavement segment during its design
life, the designer must develop a current average annual daily traffic (AADT) along with an 
AADT of commercial traffic. An annual growth rate for traffic must then be determined. Road 
Note 31 indicates that in developing countries the annual growth rate is often very difficult to 
determine. Based upon data generated in Chapter 2 (Economic Overview) and Chapter 3 
(Traffic) of this report, an annual rate of 4 per cent will be used for traffic growth. 

Traffic counts taken in July 1991 at 9 locations within the study area reveal AADT's ranging
from a high of 302 vehicles on the Tablang-Gabaldon segment to a low of approximately 47 
vehicles between Baler-Dipaculao and 94 vehicles between Gabaldon-Dingalan. Counts 
identified vehicles by class and these classes will be used as follows: 

(a) 	 car/taxi, jeep/pickup/van, jeepney and other (motorcycles & tricycles) = non
commercial vehicles 

(b) 	 small bus, large bus, 2-axle truck, 3-axle truck, & articulated truck = 
commercial vehicles 

The AADT's shown do not include the total for "other" vehicles which are comprised of 
tricycles and motorcycles. The traffic counts indicate that commercial traffic, that which causes 
significant strucwral damage to the road, currently averages less than 60 vehicles per day in one 
direction. The high commercial vehicle traffic count occurred on the Bongabon-San Luis 
segment with a lesser count on the Palayan City-Dingalan segment. Using Table 4-27 
(summarized from several tables in chapter 3) the one way number of ESALs will vary from 
approximately 150,000 in 10 years to 1,500,000 in 20 years. 

Another factor which must be considered when determining pavement deterioration over time 
is the number of repetitions of loaded axles. For design purposes then, it is necessary to 
consider not only the total number of commercial vehicles that will use the road, but also the 
wheel loads (or, for convenience, the axle loads) of these vehicles. Current practice is to assign 
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as a "standard" the 8,200 kg (18,000 lb) axle road and to design on the loads) of these vehicles. 
Current practice is to assign as a "standard" the 8,200 kg (18,000 lb) axle load and to design 
on the basis of an equivalent number of standard axles. Different pavement design criteria 
utilize varying terminology such as equivalent daily load applications (EDLA), equivalent
standard axle load (ESAL), or design 	traffic number (DTN). Use of these three terms relative 
to total "standard" axles yields basically the same number. This design will utilize the term 
ESAL when considering "standard" axle. 

Table 4-27
 
SUMMARY OF PAVEMENT DESIGN CRITERIA
 

BASIS: ONE WAY ESAL VALUES
 

SEGMENT DESCRIPTION 1995 2004 2014 
ESAL, ESAL, ESAL, 

Circumferential Road 

IA 	 Baler-Dipaculao 13,100 148,000 330,000 

1B 	 Dipaculao-Maria Aurora 24,000 267,000 560,000 

1C 	 Maria Aurora-San Luis 24,000 302,000 600,000 
ID 	 San Luis-Baler 41,000 257,000 500,000 

Tablang-Bongabon-Km 170-Cabatangan/Malupa-Km 38-Maria Aurora 

5C 	 Tablang-Bongabon 24,000 527,000 1,175,000 

5B 	 Bongabon-Km 170 24,000 527,000 1,175,000 

5A 	 Km 170- 33,000 372,000 830,000 
Cabanatangan/Malupa-Km 38 

2B, 	 Km 38-Bazal 60,000 682,000 1,516,000 

2A 	 Bazal-Maria Aurora 60,000 682,000 1,516,000 

Palayan City 	- Dingalan 

4A Tablang-Laur 39,000 448,000 1,002,000 

4B Laur-Gabaldon 39,000 448,000 1,002,000 

4C Gabaldon-Dingalan 22,000 298,000 558,000 
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Because of the nature of the industry in Aurora province, the loaded vehicles generally are 
departing the province and the heaviest loads consist primarily of logs and similar forest 
products. Not all commercial vehicles are carrying logs but the breakdown of commercial 
vehicles by axle reveals that only a small percentage are 3-axle or articulated type trucks. The 
one-way ESAL values derived from the traffic analysis indicate a range of approximately
140,000 ESALs to 680,000 ESALs for 10 years and 330,000 to 1,520,000 for 20 years. Both 
the 10 year cumulative total and the 20 year total will be used in developing the pavement design
thickness for flexible pavements. Only the 20 year ESAL value will be used for the rigid 

(PCCP) pavement design. The 10 year term will be used to develop a staged construction 
scenario for the flexible pavement alternative. 

Serviceability Index (SI) is a term relating to the ability of a pavement to serve high speed, high
volume automobile and truck traffic. The DPWH design manual (Section 4.113) defines SI in 
terms of a Present Serviceability Rating (Pr). This SI varies from a high of 5 to a low of 0. 
DPWH suggests that lower traffic volume roads be assigned an SI of 2.0. 

The solution of the thickness of flexible pavements then becomes a matter of solving an equation
involving a term called the Structural Number. The SN is a term which expresses the structural 
strength of a pavement required, as a combination of the soil support value which is determined 
from geotechnical analyses, the total Equivalent Standard Axle Loadings (ESAL), the 
Serviceability Index (SI), and the Regional Factor (R). The soil support value is a number 
associated with a laboratory test called the California Bearing Ratio (CBR). 

Siandard design practice also dictates that a Regional Factor (R) be utilized to adjust the 
Structural Number (SN) for local environment and other considerations. This factor, for flexible 
pavement roads, is used to control variation in rate or reduction of serviceability, as strength loss 
of roadbed materials. DPWH suggests (R) = 1.5-2.0 for general conditions with sufficient 
drainage. This design will use (R) = 2.0. When the Regional Factor (R) is a number other 
then 1.0, then a Weighted Structural Number (S) must be developed. The DPWH manual 
(page 748), Figure 4-14 herein, provides for determination of the (SN) by means of a nomograph 
as (R) varies. 

4.3. 1.1 Flexible Pavement Design 

The design formula utilized for flexible pavement surfaces then becomes 

SN =aD, +a 2D2 +a 3D3 +... 

where: 

al,a2,a3,... = the layer coefficient for surface, base and subbase. 

DI,D2,D3,... = the thickness of surface, base and subbase courses, respectively. 
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The layer coefficient is used to convert the required SN to actual thickness of surfacing, base 
and subbase, so pavement design depends largely on the structural coefficients that are selected 
for the various layers of the pavement. The DPWH design manual suggests using the following
structural layer coefficients. See Tablc 4-28. 

Table 4-28 
STRENGTH COEFFICIENTS 

PAVEMENT COMPONENT LAYER COEFFICIENT 

Asphalt Concrete, good condition 0.38 
Asphalt Concrete, fair condition 0.20-0.30 
Asphalt Concrete, bad condition 0.15 
Bituminous Surface Treatment 0.20 
Cement Concrete, good condition 0.44 
Cement Concrete, fair condition 0.35 
Cement Concrete, bad condition 0.20 
Cement Concrete, very bad condition 0.15 
Cement Treated Base 0.17-0.23 
Crushed Gravel Base 0.15 
Broken Stone Macadam Base 0.14 
Granular Subbase (meeting specifications) 0.11 
Subbase (poorly graded or containing clay) 0.07 

4.3.1.2 Rigid Pavement Design 

A rigid pavement, Portland Cement Concrete Pavement, (PCCP), is normally designed based 
on a structure consisting of two layers, the pavement slab and the subbase course. When the 
roadbed soils are of subbase quality, ie. when the soil support value is high, the subbase course 
is often omitted. The design procedure deter-mines the thickness of portland cement concrete 
pavement and any base/subbase thickness. The pavement slab thickness is determined by the 
use of design charts developed in conjunction with the Portland Cement Association (PCA) and 
the American Association of State Highway and Transportation Officials (AASHTO). The 
design chart to be used on this project is shown in Figure 4-30 and reflects the same SI = 2.0 
as for flexible pavements. Rigid pavement design incorporates a term entitled modulus of 
subgrade reaction (K) in the determination of slab thickness. 

This K represents the load in pounds per square inch on a loaded area, divided by the deflection 
in inches of that loaded area. The K value can be determined from the data in Figure 4-16. 

The DPWH design guide also refers to the Road Note 29 Method of PCCP design. From that 
method, the minimum concrete slab thickness equals 180 millimeters (unreinforced). Subgrade
and subbase thicknesses are as shown on Table 4-31. 
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Table 4-31 *
 
CLASSIFICATION OF SUBGRADE FOR CONCRETE
 

ROADS AND MINIMUM THICKNESS OF SUBBASE REQUIRED
 

TYPE OF SUBGRADE DEFINITION MINIMUM THICKNESS 
OF SUBBASE REQUIRED 

Very Weak 	 All subgrade of CBR value 2 percent or less 280 mm 

Weak 	 All subgrade of CBR value 2-4 percent 180 mm 

Normal 	 Subgrades with CBR > 4 percent but less than 100 mm
 
15 nercent and with subgrade CBR > 15
 
percent but not free draining subgrade
 

Very Stable 	 All suberades with CBR value over 15 percent 0 mm 

'Source: DPWH Design Guide 

In order to properly utilize the various design formulae and nomographs, the structural support
(CBR) available from the roadbed soils must be known and factored into the equations.
Geotechnical data obtained for this project reveal that the roadbed soil support values (CBR) 
vary considerably over the segments of the project. As a result, a given segment of road may
have to have several different design elements and thickness conditions considered for optimum
design. Section 4.1.4, Geotechnical Studies, of this report provides a detailed analysis of the 
soil conditions within the study area and the type of materials available for subbase. 

4.3.1.3 Evaluation of Subgrade Soil 

There is a significant variation in the soils found in the road subgrade. Soil types range from 
(A-7-6) to (A-7-5) to gravelly sand (A-2-4) and poorly graded gravel (A-I-b) at random intervals 
throughout the overall alignment. Refer to Appendix F.7.1 for a definition of terms and 
classification of soils and soil-aggregate mixtures. The A-7-5 and A-7-6 soils have a CBR of 
not less than 2 but not greater than 7. The A-4 and the A-5 soils have a CBR range from 3 to 
18. At one location, the CBR of A-2-4 is less than 10. This significant variation suggests that 
some sections along the alignment may be improved to obtain higher and more uniform 
representative CBR values. Table 4-32 shows sections where soil conditions can be improved 
and how the modified CBR values change the overall pavement structure. 
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4.3.1.4 Evaluation of Existing Gravel Surfaces 

To meet the design requirements, the existing aggregate, soil-aggregate mixtures represented by
the base and subbase materials should not be less than 480 mm with sizes no greater than 50 
mm. However, the thickness of gravel noted during the soil survey completed in mid-July of
1991 ranges from 150 mm to 250 mam. this actual gravel thickness does not satisfy the 
minimum requirement and most of its material classification is not suitable for aggregate base 
and subbase. The following locations represented at random where gravel layers were noted are 
shown in Table 4-32. 

Table 4-32
 
EXISTING GRAVEL SURFACE CONDITIONS
 

STATION GRAVEL THICKNESS ) GRAVEL TYPE 

Circumferential Road 

1+350 250 mm A-I-a on A-7-6 
3+655 250 mm A-2-4 on A-7-6 
2+765 300 mm A-1-4 on A-7-6 
5+095 150 mm A-1-4 on A-7-5 
9 +600 400 mm A-i-4 on A-3 
11+350 150 mm A-I-a on A-7-6 
18+350 200 mm A-2-4 on A-2-6 
20 +380 200 mm A-2-4 on A-2-4 
24+480 200 mm A-2-4 on A-7-6 
30+350 250 mm A-i-b on A-7-6 
37+000 300 mm A-3 on A-i-b 
37+800 100 mm A-2-4 on A-2-4 

Palayan-Dingalan Road 

0 + 000 200 mm A-2-6 on A-7-6 
2+000 250 mm A-6 on A-6 
4+000 250 mm A-i-a on A-7-6 
6 +000 150 mm A-2-4 on A-7-6 
11+000 250 mm A-2-7 on A-2-4 
15+800 150 mm A-2-4 on A-2-4 
18+300 100 mm A-2-6 on A-2-4 
22+000 200 mm A-2-4 on A-6 
26+000 100 mm A-2-4 on A-4 
31+500 250 mm A-2-4 on A-6 
37+000 150 mm A-2-4 on A-7-6 
41+000 250 mm A-6 on A-2-5 
46+000 250 mm A-2-4 on A-2-7 
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This information shows that existing gravel layer construction is unusually variable and it is
likely that other locations with different gravel thicknesses exist. A more thorough investigation 
on this thickness variation should be initiated during the detailed design stage of any project. 

4.3.2 New Pavements 

A series of pavement design sections were developed for each of the four potential surface 
conditions. For PCCP, three design sections were developed; slab on subbase of 100 mm, slab 
on subbase of 130 mm and slab on subbase of 178 mm. For hot mix Asphalt Concrete 
pavement, an asphalt concrete (AC) surface course of 51 mm was used on top of granular base
and subbase. For DBST, an initial surface was applied over base and base and subbase. Then 
at year 5, an idditional DBST was programmed and at year 10 a single application seal coat was
programmed. At year 20, the entire seal coat pavement structure was overlaid with a 51 mm 
to 63 mm AC overlay. For gravel surface a 200 mm or a 250 mm surface was considered for 
low volume roads with low ESAL's. For gravel surfaces, a complete re-evaluation will be 
necessary by year 10 depending on the traffic growth and the development of ESAL values. A 
total of 16 surface thickness alternatives were developed. 

4.3.2.1 Portland Cement Concrete Pavement (PCCP) 

The rigid pavement designs were developed based on the ESAL 20 and the CBR for each specific
segment of roadway. The Design Chart for rigid pavements, Figure 4-15, the Correlation Chart 
for Estimating k-Values, Figure 4-16 and the Minimum Thickness of Subbase Required for 
Concrete, Table 4-17 were used to determine the slab and subbase thickness for each roadway
segment. A summary of these slab and subbase configurations is shown in Table 4-33. In all 
cases use f, = 400 psi since it is probable that field construction conditions will not provide as 
high quality PCCP as in urban areas. The design slab thickness configurations developed in 
Table 4-33 check closely with those which would be developed from Figure 4-17. 

1tOTE: Quality control must be provided in the field during construction. If existing field 
practices are used for PCCP, then a much lower f, must be used and the pavement slab thickness 
will increase accordingly. 

4.3.2.2 Flexible Pavement (AC) and (DBST) 

In similar fashion to that of rigid pavement, the design charts and nomographs were used to 
develop the pavement components for AC and DBST. Table 4-33 summarizes the various 
pavement components which were developed in accordance with the formula in Section 4.3.1.1. 
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Table 4-33
 
SUMMARY OF ACTUAL PAVEMENT STRUCTURES
 

LOCATION: BALER-DIPACULAO
 
SEGMENT .. AI_
 

Sta. 0+00 to Sta. 2 +763 

COMPONENT THICKNESS
 
STRUCTURAL 
 ESALJ, 250,000 ESAL. 500,000 

COMPONENT EXISTING CBR IMPROVE CBR EXISTING CBR IMPROVED CBR 
3 	 10 3 10 

1. 	 Portland Cement
 
concrete Pavement
 
(PCCP)
 

l.a PCCP SLAB 152 mm (6") 152 mm (6") 152 mm 152 mm2.b Sub-base 	 180 mm 180 mm 180 mm 182 mm 
2. Asphalt Concrete 63 	mm AC 63 mm AC(AC) (overlay) (overlay) 

2.a Asphalt Concrete 51 mm 51 mm 51 	mm 51 mm2.b Gravel Base 178 mm 150 mm 178 mm '.00 mm2.c Sub-Base 	 300 mm 200 mm 250 mm 20) mm 

3. Double Bituminous Add 51 mm Add 51 mmSurface Treatment (overlay (overlay
(DBST) @yr. 10) @ yr. 10) 

3.1 DBST 	 2 0 mm yr. 1 20 	mm yr. I 2 0 mm yr. 1 2 0 mm yr. 1 
20 mm yr. 5 20 mm yr. 5 2 0 mm yr..5 2 0 mm yr. 5 

3.2 Gravel Base 	 200 mm 150 mm 200 mm 150 mm G.B.3.3 Sub-base 	 400 mm 300 mm 400 mm 300 mm S.B. 

4. Gravel Surface Re-evaluate the 
total ESAL, to4.1 Gravel Surface 250 mm 200 mm determine whether 200 mm 

higher level may4.2 Base 
be required 
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Table 4-33 (continued)
 
SUMMARY OF ACTUAL PAVEMENT STRUCTURES
 

LOCATION: BALER-DIPACULAO
 
SEGMENT 1A__
 

Sta. 2 + 763 to Sta. 7 + 800 

STRUCTURAL 

COMPONENT 

1. 	 Portland Cement 
concrete Pavement 
(PCCP) 

l.a 	 PCCP SLAB 
2.b Sub-base 

2. 	 Asphalt Concrete 
(AC) 

2.a 	 Asphalt Concrete 
2.b Gravel Base 
2.c Sub-Base 

3. 	 Double Bituminous 
Surface Treatment 

(DBST) 

3.1 DBST 

3.2 Gravel Base 
3.3 Sub-base 

4. 	 Gravel Surface 

4.1 Gravel Surface 

4.2 Base 

COMPONENT 

ESAL0 = 150,000 

EXISTING CBR IMPROVE CBR 

4 no improvement 

152 	mm 
130 mm 

51 mm AC 

150 mm 

300 mm 


20 mm yr. 1 
20 mm yr. 5 

2 0 0 mm 
300 mm 

250 	mm 

THICKNESS 

ESAL,0 = 330,000 

EXISTING CBR IMPROVED CBR 

4 no improvement 

152 mm
 
180 mm
 

63 mm
 
(overlay)
 

51 mm
 
100 mm
 
230 mm
 

Add 51 mm
 
overlay yr. 10
 

20 mm yr. 1
 
20 mm yr. 5
 

200 mm
 
3 00 mm
 

Re-evaluate the 

total ESAL, to 
determine 

whether higher 
level may be 

required 
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Table 4-33 (continued)
 
SUMMARY OF ACTUAL PAVEMENT STRUCTURES
 

LOCATION: DIPACULAO-MARIA AURORA
 
SEGMENT 1B
 

Sta. 7 + 800 to Sta. 13 + 600 

COMPONENT THICKNESS
 
STRUCTURAL' 
 ESAL 0 270,000 	 ESAL, = 600,000 

COMPONENT EXISTING CBR IMPROVE CBR EXISTING CBR IMPROVED CBR 
14 none 14 none 

I. Portland Cement 
concrete Pavement
 
(PCCP)
 

l.a 	 PCCP SLAB 152 mm 152 mm 
2.b Sub-base 	 100 mm 100 mm 

2. 	 Asphalt Concrete 63 mm 
(AC) (overlay) 

2.a 	 Asphalt Concrete 51 mm 51mm 
2.b Gravel Base 	 100 mm 100 	mm 
2.c Sub-Base 	 300 mm 300 mm 

3. 	 Double Bituminous
 
Surface Treatment
 
(DBST)
 

3.1 DBST 20 mm yr. I 	 20 nun yr. 1 
20 mm yr. 2 	 20 mm yr..5 

3.2 	 Gravel Base 150 mm 200 	mm 
3.3 	 Sub-base 380 mm 380 	mm 

4. 	 Gravel Surface Re-evaluate the 
total ESALs to

4.1 Gravel Surface 200 mm determine whether 

higher level may
4.2 Base be required 

4 -	 98 

/ 



Table 4-33 (continued) 
SUMMARY OF ACTUAL PAVEMENT STRUCTURES 

LOCATION: MARIA-AURORA-SAN LUIS 
SEGMENT IC 

Sta. 13 + 600 to Sta. 31 + 400 

COMPONENT THICKNESS 

STRUCTURAL ESAL.0 = 150,000 ESAL,0 

COMPONENT EXISTING CBR IMPROVE CBR EXISTING CBR 
14 noce 14 

1. Portland Cement 
concrete Pavement 
(PCCP) 

l.a PCCP SLAB 152 mm 152 mm 
2.b Sub-base 100 mm 100 mm 

2. Asphalt Concrete 63 mm 
(AC) (overlay) 

2.a Asphalt Concrete 51 mm 51 mm 
2.b Gravel Base 100 mm 100 mm 
2.c Sub-Base 300 mm 300 mm 

3. Double Bituminous 
Surface Treatment 
(DBST) 

3.1 DBST 20 mm yr. 1 20 nun yr. I 
20 mm yr. 5 20 mm yr. 5 

3.2 Gravel Base 150 mm 200 mm 
3.3 Sub-base 380 mm 380 mm 

4. Gravel Surface Re-evaluate the 

4.1 Gravel Surface 250 mm 
total ESAL, to 

determine 

4.2 Base 
whether higher 
level may be 

required 
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Table 4-33 (continued)
 
SUMMARY OF ACTUAL PAVEMENT STRUCTURES
 

LOCATION: SAN-LUIS BALER
 
SEGMENT 1D
 

Sta. 31 + 400 to Sta. 0 + 00 

COMPONENT THICKNESS 
STRUCTURAL' ESAL 0 = 250,000 ESAL,, 500,000= 

COMPONENT EXISTING CBR IMPROVE CBR EXISTING CBR IMPROVED CBR 
3 10 3 10 

1. 	 Portland Cement
 
concrete Pavement
 
(PCCP)
 

L.a PCCP SLAB 152 mm (6") 152 mm (6") 152 mm 152 mm
2.b Sub-base 	 180 mm 180 mm 180 mm 182 mm 

2. Asphalt Concrete 63 	mm 63 mm AC
(AC) (overlay) (overlay) 

2.a Asphalt Concrete 51 mm 51 	 mm mm51 	 51 mm
2.b Gravel Base 	 178 mm 15 	mm 178 mm 100 mm
2.c Sub-Base 	 250 mm 200 mm 250 mm 200 mm 

3. Double Bituminous add 51 mm add 51 mm
Surface "reatment (overlay (overlay
(DBST) @ year 10) @ year 10) 

3.1 DBST 20 mm yr. 1 20 mm yr. 1 20 mm yr. 1 20 mm yr. 1 
20 mm yr. 5 20 mm yr. 5 20 mm yr. 5 20 mm yr. 5 

3.2 Gravel Base 	 200 mm 150 mm 200 mm 150 mm G.B.
3.3 Sub-base 	 380 mm 300 mm 400 mm 300 mm S.B. 

4. Gravel Surface Re-evaluate the 

total ESALs to4.1 Gravel Surface 250 mm 200 mm determine whether 200 mm 

higher level may
4.2 Base be 	required 
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Table 4-33 (continued)
 
SUMMARY OF ACTUAL PAVEMENT STRUCTURES
 

Sta. to 

STRUCTURAL 

COMPONENT 

1. 	 Portland Cement 
concrete Pavement 
(PCCP) 

l.a 	 PCCP SLAB 
2.b Sub-base 

2. 	 Asphalt Concrete 
(AC) 

2.a Asphalt Concrete 
2.b Gravel Base 
2.c Sub-Base 

3. 	 Double Bituminous 
Surface Treatment 
(DBST) 

3.1 DBST 

3.2 Gravel Base 
3.3 Sub-base 

4. 	 Gravel Surface 

4.1 Gravel Surface 

4.2 Base 

LOCATION: PANTABANGAN-CANILE
 
SEGMENT 2C
 

Sta. 

COMPONENT THICKNESS
 

ESALo = 200,000 ESAL,= 500,000
 

EXISTING CBR IMPROVE CBR EXISTING CBR 
 IMPROVED CBRF4 	 none 4 	 none 

152 mm 
130 mm 

152 mm 
130 mm 

51 mm AC 
(overlay) 

51 mm 
200 mm 
250 mm 

51 mm 
200 mm 
380 mm 

Add 51 mm 
(overlay 

@ YR. 10) 

20 mm yr. 1 
20 mm yr. 2 

20 mm yr. 1 
20 mm yr. 2 

200 mm 
380 mm 

200 mm 
380 mm 

Re-evaluate the 

350 mm 
total ESALs to 

determine whether 

. 
higher level may

Ia be required 
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Table 4-33 (continued)
 
SUMMARY OF ACTUAL PAVEMENT STRUCTURES
 

Sta. to Sta. 

STRUCTURAL 


COMPONENT 


1. 	 Portland Cement 
concrete Pavement 
(PCCP) 

l.a 	 PCCP SLAB 
2.b Sub-base 

2. 	 Asphalt Concrete 
(AC) 

2.a 	 Asphalt Concrete 
2.b Gravel Base 
2.c Sub-Base 

3. 	 Double Bituminous 
Surface Treatment 

(DBST) 

3.1 DBST 

3.2 Gravel Base 
3.3 Sub-base 

4. 	 Gravel Surface 

4.1 Gravel Surface 

4.2 Base 

LOCATION: CANILI-BAZAL 
SEGMENT 2B, 

COMPONENT THICKNESS 

ESAL 0 200,000 

EXISTING CBR IMPROVE CBR 

4 none 

152 mm 
130 mm 

51 mm AC 
200 mm 
250 mm 

20 mm 
20 mm 

200 mm 
380 mm 

250 mm 

ESAL,0 

EXISTING CBR 

4 

152 mm 
130 mm 

5 1 mm AC 
(overlay) 

51 mm 
200 mm 
380 mm 

Add 51 mm
 
overlay yr. 10
 

20 mm yr. 1
 
20 mm yr.5
 

200 mm 
380 mm 

Re-evaluate the 
total ESALs to 

determine 
whether higher 
level may be 

required 

= 	 500,000 

IMPROVED CBR 

none 
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Table 4-33 (continued) 
SUMMARY OF ACTUAL PAVEMENT STRUCTURES 

LOCATION: TABLANG- LAUR 
SEGMENT 4A 

Sta. 0 + 00 to Sta. 14 + 800 

COMPONENT THICKNESS 

STRUCTURAL ESAL,, 450,000 ESAL, = I X 10' 

COMPONENT EXISTING CBR IMPROVE CBR EXISTING CBR IMPROVED CBR 
4 none 4 none 

1. Portland Cement 
concrete Pavement 
(PCCP) 

l.a PCCP SLAB 152 mm 152 mm 
2.b Sub-base 130 mm 180 mm 

2. Asphalt Concrete 63 mm 
(AC) (overlay) 

2.a Asphalt Concrete 51 mm 51 mm 
2.b Gravel Base 200 mm 200 mm 
2.c Sub-Base 380 mm 380 mm 

3. Double Bituminous Add 63 mm 
Surface Treatment overlay 
(DBST) 

3.1 DBST 20 mm yr. 1 20 mm yr. 1 
20 mm yr. 5 20 mm yr. 5 

3.2 Gravel Base 200 mm 255 mm 
3.3 Sub-base 400 mm 420 mm 

4. Gravel Surface Re-evaluate the 

4.1 Gravel Surface 250 mm 
total ESALs to 

determine 

4.2 Base 
whether higher 
level may be 

required 
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Table 4-33 (continued)

SUMMARY OF ACTUAL PAVEMENT STRUCTURES
 

Sta. 14 + 800 to Sta. 

STRUCTURAL 

COMPONENT 

1. 	 Portland Cemnent
 
concrete Pavement
 
(PCCP)
 

l.a 	 PCCP SLAB 
2.b Sub-base 

2. 	 Asphalt Concrete 

(AC) 


2.a Asphalt Concrete 
2.b Gravel Base 
2.c Sub-Base 

3. 	 Double Bituminous 
Surface Treatment 

(DBST) 

3.1 DBST 

3.2 Gravel Base 
3.3 Sub-base 

4. 	 Gravel Surface 

4.1 Gravel Surface 

4.2 Base 

LOCATION: LAUR-GABALDON
 
SEGMENT 4B
 

34 	+ 500 

COMPONENT THICKNESS
 

ESAL = 450,000 ESAL,_0 = I X 10'
 

EXISTING CBR IMPROVE CBR 
 EXISTING CBR IMPROVED CBR 
5 20 5 20 

152 mm 152 mm 152 mm 152 mm 
130 mm 130 mm 180 	 mmmm 130 

63 mm 
(overlay) 

51 	 mm 51 mm 51 51 mmmm 

200 mm 100 mm 200 mm 
 150 mm 
380 mm 255 mm 380 mm 255 mm 

Add 63 mm 
overlay yr. 10 

20 mm yr. 1 20 mm yr.1 20 mm yr. 1 20 mm yr. 1 
20 mm yr. 5 20 mm yr. 5 20 mm yr.5 20 mm yr. 5 

200 mm 150 mm 255 mm 150 mm 
400 mm 400 mm 420 	mm 380 mm 

Re-evaluate the 

total ESALs to
250 mm 150 mm determine 

whether higher 
level may be 

S required 
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Table 4-33 (continued)
 
SUMMARY OF ACTUAL 
 PAVEMENT STRUCTURES 

LOCATION: GABALDON-DINGALAN 
SEGMENT 4C 

Sta. 34 + 500 to Sta. 47 + 300 

COMPONENT THICKNESS
 
STRUCTURAL 
 ESALo = 250,000 ESAL 0 = 575,000 
COMPONENT EXISTING CBR IMPROVE CBR EXISTING CBR IMPROVED CBR 

7 none 7 	 none 

1. Portland Cement 
concrete Pavement 
(PCCP) 

l.a PCCP SLAB 152 mm 152 mm
2.b Sub-base 	 100 mm 100 mm 

2. Asphalt Concrete 51 AC 
(AC) (overlay) 

2.a Asphalt Concrete 51 mm 51 mm AC 
2.b Gravel Base 	 152 mm 152 mm 
2.c Sub-Base 	 255 mm 255 mm 

3. Double Bituminous Add 51 mm
Surface Treatment (overlay
(DBST) @ yr. 10) 

3.1 	 DBST 20 mm yr. 1
 
20 mm yr. 5 
 20 mm yr. 1 

20 mm yr. 53.2 Gravel Base 	 200 mm 
3.3 Sub-base 	 380 mm 200 mm 

380 mm 

4. Gravel Surface Re-evaluate the 
total ESALs to

4.1 Gravel Surface 200 mm determine 

whether higher4.2 Base level may be 
required 
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An example of the design procedure is shown below: 

Circumferential Road: Baler to Dipaculao 

Sta. 0 + 000 to Sta. 2 + 763 and 
Sta. 31 + 400 to Sta. 0 + 000
 
Segment 1A & 1D
 
CBR = 3 existing
 
CBR = 10 improved
 

Consider stage construction with Stage 1 = ESALIo = 250,000 and
 
Stage 2 = ESAL20 = 500,000
 

Pt 2.0
 
R 2.0
 

From Figure 4-14, with ESAL 0, CBR = 3, SN = 3.1 

Thus, 3.1 = aD, + a2D2 + +a3D3 


Use D, = 51 mm (2"), then a, = 0.38 (new bituminous surface);
 

Try D2 = 178 mm (7") using crushed gravel base, then a2 = 0.15
 

Try D3 = 300 mn (12") using granular subbase meeting specifications, then a3 =0.11 

3.1 = (0.38)(2) + (0.15)(7) + (0.11)(12) 

3.1 = 0.76 + 1.05 + 1.32 

3.1 = 3.13 OK 

Stage I construction = 51 mm AC 
+ 178 mm of crushed gravel base 
+ 300 mm of granular subbase 

Try Stage 2 construction: 

From Figure 4-14, with ESAL 20, CBR = 3, SN = 3.8 

Thus, 3.8 = a1Dj + a2D2 + + --a3D3 


Use D, = 63 mm (2.5"), then a, = 0.38 (new asphalt overlay)
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Use D2 = 51 mm (2"), then a2 = 0.25 (old asphalt, fair condition) - year 10 seal coat 
is incorporated in this layer with no structural component 

D3 = 178 mm (7") crushed gravel base, then = 0. 15a3 

D 4 = 300 mn (12") granular subbase meeting specifications, then a4 = 0.11 

3.85 (0.38)(2.5) + (0.25)(2) + (0.15)(7) + (0.11)(12) 

3.85 0.95 + 0.50 + 1.05 + 1.32 

3.85 = 3.82 OK 

Stage 2 construction = 63 mm hot mix asphalt overlay ol top of existing surface 

4.3.2.3 Double Bituminous Surface Treatment (DBST) 

A DBST road is a modified flexible pavement with the surface consisting of a double 
layer of fine, crushed chips or pea-sized gravel applied immediately following the 
application of a light coating of hot liquid bituminous oil. This treatment is applied in 
two layers and becomes the wearing course. A DBST surface is a low cost alternative 
for paving of low volume roads. The rationale for a DBST surface design is identical 
to that of an AC design. The various surface components are summarized in Table 4-33. 

4.3.2.4 Gravel Surfacing 

A gravel road is a viable option in areas of low traffic volumes. A good guideline for 
design purposes is to consider gravel surfaces for roads with under 400 AADT. On 
those gravel roads with AADTs over 200 the periodic cost of maintenance and 
regravelling increases dramatically. The DPWH Design Manual, Table 4-34 herein, 
provides a guide for the design of a gravel road base and surface. 

4.4 CONSTRUCTIBILITY ANALYSIS 

Any proposed infrastructure development program should be subjected to an analysis of its 
constructibility. Such a plan should address the major factors associated with the construction 
of the project such as availability of resources, special construction concerns like climate, 
specialty equipment and source of funding, and should address maintenance factors such as the 
availability of equipment and manpower to take care of the completed project. 
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Table 4-34
 
RECOMMENDED THICKNESS OF GRAVEL LAYERS TO BE
 

PLACED ON THE SUBGRADE OF A GRAVEL ROAD
 

TRAFFIC A.D.T. SUBGRADE SOIL RECOMMENDED TOTAL MINIMUM 
(in hoth directions) THICKNESS OF GRAVEL + 

Al, A2, 	 A3 Soils of if CBR > 7 150 mm 

< 200 

A4, A5, 	 A6, A7 Soils or if CBR is 200 mm 
between 3 and 7 

Al, A2, 	 A3, Soils or if CBR > 7 200 mm 

> 200 

A4,A5, A6, A7 Soils or if CBR is 250 mm 
between 3 and 7 

if drainage is bad (water-table less than 600 mm below subgrade formation) use additional 50 mm 

gravel. 

- if CBR of soil is less than 3 %, add 50 mm of gravel to the recommended minimum thickness. 

4.4.1 	 Plan for Execution-Contract Packages 

In order to minimize the amount of detours necessary for the construction of the various 
segments of this project, to allow for construction to take place during the low rainfall months 
and to allow the use of an optimum number of local laborers in construction, a bar chart of 
reflecting proposed design, tender and construction phases was developed. This bar chart is 
shown on Table 4-35. Figures 4-18 through 4-20 identify construction type by year of 
construction. Three to four months have been allowed for the design of most segments.
Likewise three months have been allotted for tendering of contract documents. Some design 
segments can probably be designed in less than three months. Governmental and sponsor
reviews are included in the tendering stage of the time line and could cause an extension of that 
time line. Constniction of structures can be done in many cases during the rainy seasons 
although piling and pier work may be delayed unless cofferdams are utilized to protect the 
construction zone. Grading and paving have been scheduled for construction during the normal 
dry season of December through July of each year. Some of the construction phases allow for 
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1995 

Tsbte 4- 3$ (costa.ecd)
 
PROPOSED DHSIGN AND CONSTRUCrI3N SCIIEDUI E
 

AURORA ROADS INFRASTRUCTURI DEVELOPMENT PROJHCT
 

1992 1993 
DESCRIPTION IT _ I__I FA F M JAAI M J 

1994 

A._SO NN D O
DBTCRFPTINS 0F F A N DI] M [IA [I)I J A[ -. J F 0 NIMiAISEGMENT IC 

Circumf ntial Road, Ma.Aurora to San Luis 
10.7 km. 

Contract I - Construct 3 overflow crossings -

Contract Z - Construct grading and base 

Contract 3 - Construct PCCP paving 

SEGMENT 1A 

Circumferential Road, Baler 'o Dipaculao 
11.5 km. 

' Contract I - Construct grading drainage 
and base Y. 

: . ... ...
Contract 2 - Construct PCCP paving 

SEGMENT ID 

Circumferential Road. San Luis to Baler 
7.2 km.
 

Contract I - Construct Wading. drainage
 
and base
 

Con'ract2 - Construct PCCP paving 
 .:::: ' ' 

SEGMENT lg 

Circumrcrcntial Road, Dipaculao to Ma. Aurora 
8.6km. 

Contract I - Construct grading. drainage
 
and base
 

Contract 2 - Construct PCCP paving -- II iL- ' 

DESION -

TENDER - . .. ... 

CONSTRUCTION 



Table 4-35 (ot8)
PROPOSED DIMIGN AND CONSTRUCTION SCIIII)1DLE1

AURORA ROADS INFRASTRUCTUR E D'V FLOIM iNT PKROJI'T 

DESCRIPTION J F w 

Ivvz 
[ 

1Y3 

A S 0 N 0 A A 
Iw9 

I f 
1993 

SEGMENTA &2B-

Ma. Arora toKm 38- 1&4 k-n 

CoractI - Rchabilitatl17MSanJoaqLdn 
Bridge & add I le to 145m 
E39or;Wi Bridge 

Ccrac 2 - Add I 13m to 3 bridgm 
(48 a.20 m,& I.5m) 

Cori-act 3 - Cmi= g-adirg am base from 
.'mSIMa.Auro-a 

Ccrract 4  Con.rx :adirgand bxc from 
Km 38 to Km 45 

T 

...... 

Corract 5 - Con=zt DBST uxface from
Km38toMa.Auxra 3- _ Km45MA 

SEGMENT2C 

Prcwxil Baxory 
Pazabarsm-Caaili 26.9 km 

oC-mlram I - Cnnt radigandbase 
Patabanan - Km 13 

Cotmct 2 - Cmstn= gradirigand base 
Km 13- Cai 

:LLLL 

T 

Corxract 3 - Widen Bridges ..... 

Contrac 4- Comxnt DBS. pavr. 
Pmabangan toKzn13 

from 

Conract 5 - Covin DBST paving from 

Km 13 toCaili 

rGMENTZ2 

Ccaacli- Kmn3811.1Km 

Co-,rictZ 
Carili to Km 38 

- CcnnrtDBSr':.facir: 
Canuli to Km 38 

SEGMENTZD 

Rizalto Paiabangan 14.0 Km 

Coaractl - Ca"crtading a,dDBSr pan* and . - JU i Z 



Table 4-35 ( , .. dta¢)
PROPOSED DESIGN AND CONSTRUCTION SCIIEDULE
 

AURORA ROAD! INFRASTRUCTURE DEVELOPMENT PRO)|1CT
 

192 199 

DECIO 'J ]J[AS[OIJI N . 34J A AI J S 0 N>D J F M A7M 1 17[FI 
199 1991 

ASOI 

SEGMENT2A & B1, 
M3. Arom to Km18 18.4kmt 
Contract I- Rehabilitate17MSanJoaqt:

Bidgc& add 1 laneto 145'm 
Eitonullo &kidge 

Corlrct2 - AddI lanteo3 bridges 
(48m.20 m. & IZ5m) 

Coriract 3 - Cort gradirr and bse [rom 
Km 45 toM)i. Atzcura 

Contac 4 - Ccmnrtr Vdirg and b fromT 

Km 38 to I=4 

I 

Cxract 5 - Cxminct DBESr ufxc¢ from 
Km 45to M a.A urora . . . . 

K 8i 

EGMENT5A 

Po'iaI Buday 

(K 170 Natina Hi9i'.way = Km 0) 
toKm 17-17km 

Corait I - Carmct grading and base 
Km0 to Km 5 

COMra, Z - Coear ta irgand base 
Km17 toKm 5 

Cotract 3 - Corumrm,45 m Cabatargan E'idge 
aM4 - RCBC 

Cact 4 - ConsU 85 mCabatalan Bridge 

Coftract 5 - Coxngxt PCCP paving from 
Km0 to Km 5 

I l 

"i:T_ 

Cortrad 6 - CImnxt DBST sxface fcom 
Km Sto Km 17 

EGMENT5t 

Bongabon (Km 144)to Proirxial Bta-'dary(Kn 170NationaHighway - Km0) 241 km 

i 

Comract I - Replace 105m Labi Bcidge 

ConrL Z - Cotnrctgrdirg and boeKm 162 to Kra 170 

CaXIract , - C irnrutgradingandbase 
Km 154to Km 162 

Contract4 - Cotrrt DBSTs.facingKm 154 to Kra 162 
C,au= 5 - Cormtruct DRSrsx.facing 

Km 154to Km 170 
Cow= 6 - C"rMu=gradingandAC 

pavement Bongabon to Km 154 

EGMENT5C 

TablangAJution toBongabon  &3 km 

Ccairact I - Corx= radingand baeandACpa"ing 

_ 
r v 
i 

' 
m 



T.bk 4-35 (-t.-4)
PROPOSED DESIGN AND C)NSTKULTION SCHEDULE 

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

913 19"94 199 

SEGMENT 4A 

DUSCR1IMON 
A S N Di AIM 

--

J FMFMAm IJA SON JFM LAM ii AS 

Tablang Juncion toLaur  7.6 km 

Contract I - Construct I RCBC and I -
RCDG Bridge 

20m 

Contract2 - Constructgadin& drainage 

(RCPC), and base 

Contract3 - ConstructAC paving 

SEGMENT 4B 

Laur - Gabaldon - 26.4 km 

Conrct I - CozntZ240.Bato Ferry-
Bridge & rehabilitate Dupinga 
Bridge 

-

Contract 2 - Build RC3C andminlZ8 RCPC 

Contract3 - Construct grading and basefrom
Uaur to Uibya (Kmn21+500) 

Contract 4 - Corstrut grading and base from 
UaJ (Km 21+500) toGabaddon 
(Km 34+500) 

Contract 5 - ConstructAC paving from 
Laur to Lgaya (Km 21+500) 

> >{ 

-

-
-

]-
-- -

I 

Contract 6 - Conrsuct AC paving from 
Laya (Km 2t+S00) to Gabadon 
(En 34+ 500) 

SEGMENr 4C 

Gabasldon toDingalan - 13.4 km 

Contract I - Constrt 5-RCBCand3-RCPC .. 

Contract 2 - Constructgading and base 

Contract 3 - Censtruct AC paving 

DESIGN -

TENDER -

CONSTRUCTION
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some segments to have grading and base plus paving to occur during the same construction year
while other segments have these phases spread out over two construction years. 

4.4.2 Availability of Resources 

Aurora Province is rather remote and underdeveloped with respect to many other areas of the
Philippines and of Luzon. Lack of major construction programs in the past has left the area
without very many highway and heavy construction oriented contractors. Within Nueva Ecija
Province, more construction has taken place in recent years and both the number of available 
contractors and their capabilities is greater. 

4.4.2.1 Materials 

The geotechnical report for this project reveals the nature of road building materials in the
proximity of each of the road segments. Soil bearing capacity (CBR) varies from a low of 2 to 
above 20. Aggregate sources are readily available in most of the rivers and streams of the area 
and these aggregates when mixed and incorporated with on-site materials will provide very good
subbase and base. 

Material Source Maps from the Department of Public Works and Highways (DPWH) were 
obtained. More than thirty (30) sources were reflected in these maps showing more than 
adequate quantities available for use in any future project within these regions. Sources with 
greater quantities and within the nearer locations for use in this project were further inspected 
on site for quantity. Samples were taken from most of these sources for quality tests and 
evaluation. 

Peat gravel, Boulders, Sand and Ideal borrow materials are abundant in these sources. 
Production operations will include one or more of the following operations: Selection, loading,
hauling, screening, crushing size, blending and stock piling. Crushing plants will be necessary
to meet size requirements and other engineering design consideration required in pavements and 
other structures. 

Data obtained from the design plans for construction of the Maria-Aurora-Canili-Pantabangan
road and the proposed alternative routes reveal additional material sources. A materials source 
map in Appendix F-6.1 shows the locations of all these material sources. Refer to Table 4-36
for the estimated quantities, types, acquisition costs, accessibility and haul distances for these 
sources. 
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Table 36
 
MATERIAL SOURCES
 

SOURCE NAMEI__________ AIRO 'IMATE 
LOCATION (Kin.) 

ACCESSIBILITY 
___________JQUANTITY 

I MATFRIAL TYE &FSTIMATE.) 
(in) 

I REARKSJ__________J 
1. Deteki River 

Quary 

18.90 kin. from Sta. 

00 +00 (near Baler) 

Acc isibleto National 

Road 
Boulders. Gravel and 
Sand 

276,000 no acquisition cost 

going to Villa Aurora 

2. Balitwak River 

Quarry 
14.40 km. from Sta. 
0+00 (near Baler) 

Accessible to National 

Road 
Bouklers. Gravel and 
Sand 

155,000 no acquisition cost 

going to Villa Aurora 

3. Suklayin 

River Quarry 

3.00 km. from Sta. 

0+00 (near Baler) 

Acc-sible to 

Municipal Road going 

Gravel and Sand 50.000 no acquisition coat 

going to Port Aurora southeast 

4. Aguang River 
Quarry 

4.20 km. from Sta. 
0+00 (near Baler) 
going to l)ipaculao 

Accesible to 
Municipal Road going 

northwct 

Sand, Gravel and 
Borrow Materials 

480,000 no acquisition coat 

5. Didilkit River 
Quarry 

lochtctd .1.50 km,. 
from Ms.Aurora 

Acce.ssiblc to National 
Road going mouth 

Sand, Gravel and 
Borrow Materials 

250,000 no acquisition cost 

6. Ma. Aurora 
Creek Quarry 

l.ocated G 3.80 km 
from Ms. Aurora 

Accessible to national 
Road going south 

Sand. Gravel and 
Borrow Materials 

200.000 no acquisition cost 

7. Malupa River 
Quarry 

l.ocated g 2.0 km. 
from Ma. Aurora 

Acce.ssible to National 
Road going south 

Sand. Gravel and 
Borrow Materials 

390,000 no acquisition coat 

8. Dibutunan 

River Quarry 

35.00 kin. from 

l)ipaculao heading 

Accessible to National 

Road 
Boulders 15.400 no acquisition cost 

noth 

9. Diatt River 
Quarry 

3.00 km. from Sta. 
0+00 (Ma. Aurora 

Accessible to National 
Road 

Gravel, Sand and 
ltouldcra 

unlimited no acquisition cost 

Reference) to Canili 

10. Bazal River 

Quarry 
5.00 km. from Sti. 

0+00 (Maria Aurora) 

Accessible to National 

Road 
Gravel, Sand and 

Boold.,r 
10,000 no acquisition cost 

I. Castaheda 

Quarry 
1.50 km. from Canili AccesAible to National 

Road 

Gravel and Sand 50,000 no acquisition cost 

12. Pantabangan 

River Quarry 

1.00 km. from 

l'antibangan 

Accesible to National 

Road 

Gravel and Sand ... no acquisition cost 

13. Villa Aurora 
River Quarry 

35 km. from San Luis Accessible to National 
Road heading 

Boulders. Gravel and 
Sand 

50,000 no acquisition cost 

southwest to
Bongabon 

14. Atate River 

Quarry 

3.00 km. from Sta. 

0+00 (Tablang) going 

Accessible to National 

Road 

Gravel and Sand ... no acquisition cost 

to Dingalan 

15. Bato Perry 

River Quarry 

15.00 km. from Sta. 

0+00 (Tablang) to 

Accessible to National 

R.'ad 

Gravel ond Srnd 50,000 no acquisition cost 

Dingalan 

16. lUgaya River 

Quarry 

22.50 km. from Sta. 

0+00 
Accessible to National 

Road 

Gravel and Sand 20.000 no acquisition cost 

17. Dupinga River 
Quarry 

22.50 kmn.from Sti. 
0+00 or 1.00 kin. or 

Accessible to National 
Road 

Gravel, Sand and 
Borrow Materials 

20,000 
unlimited 

no acquisition cost 

3.50 km. from 
Gabaldon 
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18. Cuyapa River 
Quarry 

37.40 kin. from Sta. 
0+00 or 1.40 kin. 

Accessible to National 
Road 

Bouldera. Gravel and 
Sand 

20,000 no acqusit-ion cost 

from Gahaldon going 
to Dingalan 

19. Coroncll River 
Quarry 

Along Palaan. 
Dingulhn Road 

Accessible to National 
Road at anaverage 

Boulders, Gravel. 

Sand and Bonow 
unlimited no acqui-ition coat 

distance of 1.00 kin. Materials 
pat.ing private

propertic_ 

Portland cement must be imported to the site from cement plants located on Luzon or on
Mindanao. However, experience in the last 2 years in the Philippines reveals that portland
cement had to be imported from outside sources such as China or Indonesia. The magnitude of
construction in the Metro Manila area and other urban centers has stretched the ability of the
Philippine cement plants to produce an adequate annual amount of materials. The 1990 central
Luzon earthquake and the 1991 Mt. Pinatubo disaster has further exacerbated the problem of
availability of construction materials. Numerous major roads and bridges within Pampangas,
Tarlac and Zambales Provinces will most likely take a high priority for materials and
construction in the next 1-3 years. Thus the availability of portland cement for pavements, box
culverts, pipe culverts and bridges may be limited unless another outside source is forthcoming. 

Asphalt cement for use in the manufacture of asphalt concrete pavement is a petroleum product
and is available in adequate supplies. At least three asphalt pavement contractors work out of
Manila and others have facilities within Nueva Ecija. During the development of this feasibility
report, the Consultant noted the installation of a modern portable asphalt paving plant in the 
vicinity of Bongabon. 

Steel reinforcing bars for use in bridges and culverts are manufactured locally on Luzon in
abundant supply and should be readily available for construction. 

It is proposed that geotextile fabrics be utilized for erosion control on steep slopes. Such
materials may have to be imported from outside the Philippines. An alternate to the use of these
fabrics might be the concept of hydroseeding these slopes. The equipment to perform this 
operation might also have to. be imported. 

4.4.2.2 Contractors 

A discussion with DPWH engineers withir; Aurora Province reveals that only three small
portland cement paving contractors currently work within the province. The production capacity
of each of these contractors is less than 100 sq. meters per day. Such a production rate would
require at least four construction years to complete the circumferential road. The current 
practices of these small contractors is to use wood forms, manual labor for fine grading and a
small portabie mixer for making the plastic concrete. If productivity could be increased through 
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the use of portable batch plants and transit mixers plus the use of more modem fine grading and
compaction techniques, then paving in the circumferential road area could potentially be reduced 
to two years without bringing in outside paving contractors. 

DPWH also indicated that no bridge contractors or skilled personnel competent to construct 
bridges were available in Aurora Province. All structures currently under construction are being
built by outside contractors. In Nueva Ejica Province numerous contractors are available to do
bridge construction. Many bridge and culvert contractors are available in the Metro Manila 
area. 

4.4.2.3 Local Work Forces 

An analysis was made of the labor force within Aurora Province for the year 1991. This data 
came from an NCSO, April 1991 surve). The report revealed the following: 

AURORA PROVINCE 
MALE WORKERS 

I 
Employed 

} URBAN 

14,000 

RURAL 

23,000 

Unemployed 2,000 7,000 

Not in Labor 
Force 

TOTAL 16,000 30,000 

This high rate of unemployment (underemployment) is founded in the fact that most work is in
the agricultural sector and most of these males are unskilled. They could perform as unskilled
labor within a construction project but without substantial training most probably could not serve 
as equipment operators, mechanics or in a supervisory capacity. 'fhus, skilled labor and 
supervisory help must probably be brought in from outside sources. 

4.4.2.4 Construction Camps 

Because of the long distances between various portions of the proposed projects, it is reasonable 
to develop several construction camp sites one of which would become a base camp. The
Consultant feels that the base camp should be located near Maria Aurora. This camp should be
developed as a complete construction management compound with family housing for expatriate
and filipino professional and technical staff, lodging facilities for contractor personnel, mess 
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facilities, a materials storage yard and equipment maintenance facilities for donor furnished
equipment as identified in Section 4.4.3.2. Adequate land is available in the immediate 
proximity of Maria Aurora for tile establishment of this base camp. This facility would then 
serve as headquarters for all construction activities for the duration of the project and would also
function as the project management office for tile construction of the Circumferential roads,
Segments 2A, 213, and 5A. The westerly limit of construction activities from this location would 
be 35 km (provincial boundary) and the easterly limit would be 18 km (Baler). 

A second construction camp with a management office, maintenance facility and materials 
storage yard should be set up near Laur-Bongabon. This camp would monitor construction
 
activities from Tablang easterly 
 for 50 km to the provincial boundary at km 170 and from 
Tablang southeasterly for 48 km to Dingalan. 

4.4.3 Special Construction Concerns 

4.4.3.1 Climate 

Aurora province is located along the Philippine Sea and the coastal area is subject to a number 
of typhoons annually. The rainy season normally is from July through November but as shown
in Table 4-37, at the Baler Station, August appears to be the month in which the lowest long
term average rainfall occurs. This PAGASA chart reflects a 40 year average of rainfall at the
Baler Station. The typhoon season normally occurs during these late summer and fall months. 
Some forms of construction can occur in any month but maintaining a dry subgrade or subbase 
on which to place a pavement surface will be very dependent on weather conditions. 

Table 4-37
 
AVERAGE MONTHLY RAINFALL, AURORA
 

(Recorded in Baler Station)
 

MONTH RAINFALL MM 

BALER 

January 349.9
 

February 449.4 

March 132.7 

April 256.5 

May 216.0 

June 
 175.8
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July 

August 

September 

October 

November 

December 

TOTAL 

111.2 

64.3 

181.6 

815.0 

305.8 

76.7 

3,134.9 

Source: PAGASA, Aurora, 1988 

4.4.3.2 Specialty Equipment 

As noted above when describing the availability of contractors in the area, there are few 
contractors and their supply of heavy equipment is also severely limited. Dump trucks when
operating consist of single axle dumps or military surplus tandem axle (6x6) trucks. The
Consultant was able to identify only 3 private sector front end loaders 3 D-6 bulldozers and 2 
motor graders in Aurora Province. Each of these pieces of equipment was in marginal operating
condition. Discussions with DPWH officials in Nueva Ejica Province reflect that a substantial 
supply of contractors
 
equipment is available and in use in that province. 
 This was evidenced by the Consultant during
field trips through the province on the way to Aurora. Numerous highway related projects were 
under construction or rehabilitation and heavy equipment was available. 

From the Work Program and Budget program developed by the Consultant for maintenance 
management of the infrastructure within each of the two provinces, it is evident that equipment
available now within the DPWH maintenance offices responsible is inadequate to maintain the
existing roads. Thus, to add nearly 100 km of surfaced road in Aurora Province and a similar 
amount of road in Nueva Ejica Province would mean that crews could not perform the necessary 
riaintenance on the roads. 

The Consultant thus recommends that a pool of heavy equipment be provided for use during

construction of the various road segments and that it then be turned over for use by DPWH for
 
long term maintenance of the roads within respective maintenance districts.
 
Such equipment should include:
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DESCRIPTION JNUMBER 

D-7 bulldozers w/ripper 2 

135 hp motor graders w/scarifier 3 

150 hp motor grader w/ripper 2 

vibratory steel face compactors 2 

vibratory sheep foot compactor 2 

rubber tire compactors 4 

front end loaders - 2 cu m 2 

front end loaders - 3 cu m 2 

single axle dump trucks - 5 cu m 6 

tractor back hoe 35 hp 2 

maintenance (lube) truck 2 

hydro seeding machine w/truck 1 

4.4.3.3 Delivery Lead Times 

As mentioned above in Section 4.4.2. 1, the availability of portland cement concrete may be a
problem given current construction programs and the recent 1990-91 natural disasters in thePhilippines. Perhaps by 1993 additional portland cement manufacturing capacity may be
operational and the problem of delivery will be solved. Final design construction scheduling
should take this factor into account. 

Also, if the specialty equipment mentioned above is made a part of the construction package,
lead times for procurement and delivery must be considered. Specification preparation,
tendering, and contracting for USA manufactured equipment would normally take 90-120 days.
Delivery of such equipment to a US shipping port from the factory may take 120-150 days
depending on the manufacturers production schedule and any delivery quotas which he may
have. Shipment to the Philippines, customs and shipment to the site could also take 120-180
days. In total, the procurement of heavy construction equipment for use on the projects could 
take a total of 9-12 months. 

4.4.3.4 Detours 

As with any construction project, there will be inconvenienc,.s to the travelling motorist.
However, the low traffic volumes on these roads and the current delays and inconveniences
experienced at the present time will overshadow any perceived delays caused by detours. The 
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project phasing has attempted to keep construction segments to 12 km or under. Construction 
on the circumferential segment has been staged to allow for detours around the construction 
zone. Example: when segment IC is under construction between Maria Aurora and San Luis,
all traffic can be rerouted via Baler and Dipaculao; when the Baler-Dipaculao segment 1A is 
under construction, traffic will reroute to a completed segment 1C. Likewise, other construction 
segments have been scheduled to minimize detours. 

Traffic volumes are low enough on all roads that short delays of 30 minutes or less can be
allowed through a specific construction site and then with flagpersons and/or pilot cars the traffic 
can be routed through the construction zone. When paving occurs, PCCP paving practice in the
Philippines is to construct one lane and drive on the other lane. Asphalt paving can also be done 
one lane at a time and if DBST surfacing is done, traffic can drive on the completed pavement 
in a very short time. 

The mountainous areas of segments 2B,, 5B (between Calanaan and KM 170) and 4C because 
of the large amounts of cut and fill required, may necessitate additional consideration for traffic
control. The low volumes of existing traffic will not cause major problems however. The 
location of the new Labi Bridge on Segment 5B should be at a site which will allow the existing
structure to be used until the new bridge is completed. Temporary structures or low water 
crossings at other bridge sites can be developed for specific locations. 

4.4.3.5 Local Funding Share 

There are no known sources of local funding for this project. DPWH has identified several 
bridges in their long range plan for funding via their own funds or by means of foreign
government grants or loans. These bridges have been identified in this Feasibility Report and 
their costs have not been included in the costing of the projects. The grading, structures and
gravel surfacing on the Pantabagan-Canili-Maria Aurora road, Segment 2, has been 
accomplished in 1987-91 by the Department of Local Government at a cost in excess of 61
million pesos. Other than through the provision of the unskilled labor force and perhaps through
their ability to provide assistance in acquisition of rights-of-way, it is doubtful that local 
government could provide any funding for the construction of any segment of the proposed 
improvements. 

The Consultant feels that the administrative, professional and technical staff assigned to each 
district is adequate to handle the expected work functions now and after road construction. Line 
maintenance staff in the form of supervisors, foremen, equipment operators and labor personnel
should be added commensurate to the level of maintenance effort expected within each district 
and based on the crew compositions shown on the Activity Plan. 
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The Consultant recommends that the existing DPWH maintenance management program be
updated and incorporated into the maintenance program for each of the three districts. If the 
existing program is not set up to identify the level of detail identified in Chapter 5, then such 
a program which can be operated on a personal computer at the district level should be 
developed. 

Given the current maintenance funding capabilities of DPWH, and the fact that most 
governmental agencies defer maintenance far beyond optimum dates, the Consultant feels that 
an inadequate annual maintenance budget will be forthcoming. Special emphasis needs to be 
placed on granting of capital funding so that the Philippine governmental agency responsible for 
recurring maintenance sets aside adequate maintenance funds annually. 

4.4.4 Operation and Nahitenance 

The Consultant feels that the administrative, professional and technical staff assigned to each 
district is adequate to handle the expected work functions now and after road construction. Line 
maintenance staff in the form of supervisors, foremen, equipment operators and labor personnel
should be added to commensurate to the level of maintenance effort expected within each district 
and based on the crew compositions shown on the Activity Plan. 

The Consultant recommends that the existing DPWH maintenance management program be 
updated and incorporated into the maintenance program for each of the three disticts. If the
existing program is not set up to identify the level of detail identified in Chapter 5, then such 
a program which can be operated on a personal computer at the district level should be 
developed. 

Given the current maintenance funding capabilities of DPWH, and the fact that most
governmental agencies defer maintenance far beyond optimum dates, the Consultant feels that 
an inadequate annual maintenance budget will be forthcoming. Special emphasis needs to be
placed on granting of capital funding so that the Philippine governmental agency responsible for 
recurring maintenance sets aside adequate maintenance funds annually. 
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CHAPTER 5 

COSTING 

5.1 	 PROPOSED IMPROVEMENTS 

The proposed improvements consist of constructing new roads or upgrading the existing

components with an all-weather (typhoon resistant) highway network to complement and link

with other roads. Specific road segments which have been costed 
are identified in Section 
4.2.1.3. 

5.2 	 UNIT PRICES 

Cost development of unit rates was made for major work items required for construction. Unit
price of a particular work item involves two 	 the directmain factors: cost which includes 
expenses accrued directly from its production (i.e., material, labor, equipment) and the indirect 
cost which is expressed in terms of percentages of direct cost. Breakdown of the local and
foreign 	components were made during the derivation of unit prices. A summary of unit rates
for various items used in costing are shown in Table 5-1. The detailed development of these 
unit costs for each pay item is shown in Table 5-2. 

5.2.1 	 Direct Cost 

+ 	 Material 

The nature and quantity of material established per activity corresponds to the 
output expected from construction in actual working condition. Below are the 
two types of construction materials: 

1) 	 Commercial Materials - These are materials available commercially and 
are cheaper when bought and delivered to site than when produced and 
hauled to the site. These iniclude petroleum products, portland cement, 
lumber, steel and steel products. 

2) 	 Basic Materials - These include materials which are locally available and 
are either bought or produced by the contractor at site. These include 
aggregates from identified quarry areas. 

5-1 
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Tale 5-1 
SUMMARY OF UNIT RATES 

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

PAY ITEM 
IREIGN CIDffONENIT 

DIRECT 
IURMINCDO INNT 

INDIREC 
RMXNOD QNUKWENT 

ITAL 
LOCAL0N Ef r 
DIECT 

1 ASECXNOWCTAXES 00sT FINANaALOI)Sr 

NO. D UNIT 
SCOST 

% UNITu1 

IQESDS)t 

% ODST 

(PESOJS) 

% 
UNIT 
CIOST 

(FESJS) 

% 
UNIT 
00 "r 

[Q'ES)S) 

% 

___ 

[UNTI 
ODST 

M 

UNIT 
% 01)ST 

(PESDS)Jar 

% 
UNIT 
CosT 

cSrS 

I. EARII\IWORK 

1 
k) 

100 (1) 
(3) 

101 (1) 
(3) 

102- (1) 
(2) 
(3) 

103 (1) 
(2) 
(3) 
(4) 
(5) 
(6) 

104 (!) 
(2) 

105 (1) 
(2) 

ClearingandGrubling 

Tree Removal,Large 
Removal of Stcures and Obst'uctions 
Removal of Existing Concrete pawment 
Unsuitable excavation 
Surplus common excavation 
Surplus ruck excavation 
Structure excavatioa 
Bridge excavation 
roundation ill 
Excavation below planelevation 
Shodng, cribbing, euc. 
Ppe culvert excavation 
Embankment 

Emankment, sclected material 
Subgmde prepartioa, common 
Subgmdepepa- ,on,extg.pavemcnt 

SO.M. 
EA 

LS. 
SO.M. 

CU.M. 

CU.M. 
CU.M. 
CU.M. 
CU.M. 

C.M. 
Cu.M. 

L.S. 
CU.M. 
CUM. 

U.M. 

So.M. 
SQ.M. 

63.99 
29.98 

57.20 
63.72 
64.04 
61.09 
58.61 
58.61 
42.00 
48.51 

58.61 
51.00 

44.41 
63.48 
62.58 

1.99 
56.27 

77.95 
63.71 
61.15 

230.99 
60.12 
60.12 

10533 
306.2 

60.12 
62.06 

62.07 
2.19 
438 

-

-
-

-
-
-

-
-
-

-
-
-
-
-
-
-

-

-

-

-

-

-

-

-
-
-
-
-
-
-
-

-
-
-

63.99 
29.98 

0.00 
57.20 
63.72 
64.04 
61.09 
58.61 
58.61 
42.00 
48.51 
0.00 

58.61 
51.00 
44.41 
63.48 
62.58 

1.99 
5627 

0.00 
77.95 
63.71 
61.15 

230.99 
60.12 
60.12 

10533 
306.22 

0.00 
60.12 
62.06 

62.07 
2.19 
4.38 

3.86 
55.00 

14.19 
4.41 
3.95 
9.40 

12.07 
12.07 
35.00 
27.70 

12.07 
21.00 

28.87 
522 

6.57 

0.12 
10321 

1933 

4.41 
3.77 

35.55 
12.38 
12.38 
8738 

174.86 

12.38 
24.81 

40.35 
0.18 
0.46 

32.15 
15.02 

28.61 
31.87 
32.01 
29.51 
2932 
2932 
23.00 
23.79 

29.32 
28.00 

26.72 
3130 
30.85 

1.00 
28.19 

38.99 
31.86 
30.57 

111.54 
30.07 
30.07 
59-37 

150.17 

30.07 
33.80 

37-35 
1.08 
2.16 

67.85 
84.98 
0.00 

7139 

68.13 
67.99 
70.49 
70.68 
70.68 
77.00 
76.21 
0.00 

70.68 
72.00 

7328 
68.70 
69.15 

2.11 
159.48 

0.00 
97.28 
68.12 
64.92 

266.54 
72.50 
72.50 

192.71 
481.08 

0.00 
72.50 
86.87 

102.42 
237 

4.84 

If J00 
I00.00 

0.00 
100.00 
10000 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

0.00 
100.00 
100.00 

100.00 
100.00 
100.00 

3.11 
187.67 

0.00 
13627 
99.98 
95.49 

378.08 
10237 
102.57 
252.08 
63125 

0.00 
102.57 
120.67 

139.77 
3.45 
7.00 

II. PAVEMETT 

200 

201 

202 
208 
300 (1) 
301 

302 (3) 
304 (1) 
304 (2) 

Aggregate subbase course 
Aggegate basecoure 
Crushed aggegaite base course 
Soil aggregate shoulder 
Gravel surface couse 
Bituminous prime coat, MC-70 
Bituminous tack coat, CRS-2 
Single bituinous surface tnt:ment 
Doublebituminoussurfacetreatment 

CQ.M. 
CLiM. 

cu.M. 
CU.M. 
CU.M. 

M.T. 
M.T. 
M.T. 
M.T. 

49.47 
49.47 
29.87 
49.47 
29.87 
12.76 
12.76 
42.30 
42.30 

13259 
13259 
129.67 
13259 
129.67 

1,27057 
939.69 
694.47 

1,368.11 

-
-
-
-
-

45.36 
45.36 
17.64 
17.64 

-
-
-
-
-

4,51630 
3,340.18 

289.68 
570.67 

49.47 
49.47 
29.87 
49.47 
29.87 
58.12 
58.12 
59.94 
59.94 

132.59 
132-59 
129.67 
132.59 
129.67 

5,786.87 
4,279.87 

984.15 
1,938.78 

24.72 
24.72 
53.86 
24.72 
53.86 
20.06 
20.06 
12.97 
12.97 

6624 
6624 

233.84 
6624 

233.84 
1,996.68 
1,476.72 

212.89 
419-39 

25.81 
25.81 
1627 
25.81 
1627 
21.82 
21.82 
27.09 
27.09 

69.17 
69.17 
70.64 
69.17 
70.64 

2,172.74 
1,606.92 

444.75 
876.16 

74.19 
74.19 
83.73 
74.19 
83.73 
78.18 
78.18 
72.91 
72.91 

198.83 
198.83 
36351 
198.83 
363.51 

7,783.55 
5,756.59 
1,197.04 
2,358.17 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

268.00 
268.00 
434.15 
268.00 
434.15 

9,956.29 
7,363.51 
1,641.79 
3,23433 

(continued) 
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Table 5-4 (contimned)
 
SUMMARY OF UNIT RATES


AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT
 

PAY J1M 
NO. [XSCRUfM UNIT 

ROGN 
CfM]V)NENT 

DlRECf 
% jUNIT 

FOREIGN 
DM1OM r 
INIARECr 

UNrr 

FORE[GN 
CDVKENNENT 

IOTAL 
UNrr 

LOCAL 
OMFONENT 

DU= 
UNrr 

TAXES 

UNIT 

ECONOMIC 
CIDST 

UNrT 

FINANC1AL 
COSr. 

UNIT 

CDST 
(PES S 

% COST 
(ES O) 

% CDST 
(PESOS) 

% DST 
(P _ESS 

% OST 
(P S O) 

% 
( 
oST 
_9 

% COST 

304 (2) Aggregate for bituminous concreteEnder/wearing course CLI.M. 5732 457.11 - - 5732 457.11 13.99 111.60 28.69 228.55 7131 568.71 100.00 797.26 

311 (1) 

'2) 
(2) 

Portland cement concrete pavement
'020 meters thick) 

Patching extg. PCC pavrment 
Sealing cracks, existi ng PCC pavement 

SQM. 
S3.M. 
L.M. 

17.8 
32.97 
11.14 

80.28 
39.76 
2.64 

32.02 
20.30 
26.62 

143.74 
24.47 

631 

49.90 
5327 
37.76 

224.02 
6423 
8.95 

31.81 
2336 
47.77 

142.83 
28.17 
11.32 

18.29 
23.37 
14.47 

82.10 
28.18 
3.43 

81.71 
76.63 
85.53 

366.85 
92.40 
20.27 

100.00 
100.00 
100.00 

448.95 
12058 
23.70 

1M. STRUCWRES 

Lb 400 (4) 

(5) 

(13) 

(14) 

(15) 
(2) 

401 
404 
405 (1) 

(2) 
406 (1) 

407 (1) 

PQPS concrete piles, furnished 
(4 0cm x40cm) 

Precast concrete piles, furnished 
(40cm x 40cm) 

Precast concrete piles, driven
(40cm x 40cm) 

PCTS concrete piles, diven
(40cm x 40ccm) 

Test piles, drwn 
Load test 
Cocrete bridge railing 
Rei nforcing steel for birdges 
Structural concrete, Class A 
Structuml concrete, Class P 
P/S concrete gizder, Typ 4 

Rehabilitation of existing bridges 

L.M. 

LM. 

LM. 

L.M.. 
L.M. 
EA 

L.M. 
KG 

CJ.M. 

W.,M. 
EA 

L.S. 

24.94 

16.00 

63.42 

63.42 
63.42 
23.00 
16.71 
623 

15.96 

15.21 
23.00 

386.68 

157.44 

487.77 

487.77 
487.77 

12,095.70 
203.85 

1.61 
523.47 
545.94 

49,58&00 

20.17 

21.00 

-

-

-
22.00 
30.09 

-
28.77 
29.78 
22.00 

312.66 

206.64 

-

-

-
11,569.80 

36735 
-

94332 
1,06936 

47,43200 

45.11 

37.00 

63.42 

63.42 
63.42 
45.00 
46.80 
623 

44.73 

44.99 
45.00 

699.34 

364.08 

487.77 

487.77 
487.77 

23,665.50 
57120 

1.61 
1,466.79 

1,615-30 
97,020.00 

35.44 

48.00 

20.08 

20.08 
20.08 
40.00 
37.05 
81.77 
39.83 
39.64 
40.00 

54954 

47232 

154.46 

154.46 
154.46 

21,03600 
45225 
21.04 

1,305.90 
1,42333 

86,240.00 

19.45 

15.00 

16.50 

16.50 
16.50 
15.00 
16.15 
12.00 
15.44 
1537 
15.00 

301.55 

147.60 

126.81 

126.81 
126.81 

7,888.50 
197.17 

3.09 
506.33 

551.77 
32,340.00 

80.55 1,248.88 

85.00 836.40 

83.50 64223 

8330 642.23 
83.50 64223 
85.00 44,70150 
83.85 1,023.45 
8.8.00 22.65 
84.56 2,772.69 
84.63 3,038.63 
85.00 183,260.00 

100.00 1,550.43 

100.00 984.00, 

100.00 769.04 

100.00 769.0 
100.00 769.041 
10000 52590.00 
10000 1220.62 
100.00 25.74 
100.00 3.279.02 
100.00 3,590.40 
100.00 215,600.00 

IV. DRAINAGE EROSIN VORKS 

500 (1) 
(76) 
(91) 

Backfil material, pipeculvert 
RCPC,76 cm diameter 
RCC,91cm,;met" 

.M. 
L. 
L.M. 

42.00 
32.42 
30.87 

103.33 
443.02 
600.95 

-
17.05 
19-55 

-
233.04 
3.80.49 

42.00 
49.47 
50.42 

10533 
676.06 
981.44 

35.00 
30.09 
29.30 

87.38 
411.17 
57035 

23.00 
20.44 
2028 

59.37 
27937 
394.73 

77.00 
79.56 
79.72 

192.71 
1,08723 
1,551.79 

100.00 
100.00 
100.00 

252.08 
1366.60 
1,946.52 



AURORA 

TaUe 5-1 (coatinucd)
SUMMARY OF UNIT RATES 

ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

• 

PAY IEM 

NO. 

(107) 
(120) 
(10) 
(11) 

503 (2) 

(5) 
509 
600 

V. 

DECREM30N 

RCPC, 107cm diameter 
RCPC, 120cm diameter 
Structurl concrete for boc pe heCdwalls 
Reinfoscing steel forRCBQRCPC 

Removal, cleaning, ireplacement, salvage
pipc culverts 

Grouted ripmp 
Gabions 
Uned itch 

LNCIIO.TAL WF.KS 

UNrT 

LM. 
LM. 

cU M. 
KG 

L.M. 
CU.M. 
C.J M. 
LM. 

FOREMN FOREM3N 
CD1NENT (D 

DRCF INDI1FCF 

% UNIT UNIT 
O(ST % CST- f S:0) (PE9 ) 

3054 75534 20.92 51733 
3032 975.92 2151 69255 
1533 504.8 29.01 94332 
6.23 1.61 - -

59.79 327.57 - -
24.82- 359.46 25.82. 373.96 
34.00 696.45 - -
27.07 154.76 22.97 13129 

R)REGN 
(l10MNT 

IUrAL 

UNIT 
% ODST 

0 .SS(PESOS)( P 9 1) 

51.46 12r.67 
51.83 1,668.47 
4454 1,44820 

623 1.61 

59.79 327-57 
50.64 733.42 
34.00 696.45 
50.04 286.05 

LOCAL 
CMNUNENT 

DIRECT 

% T 

S) 

28.10 694 97] 
27.70 891.77 
40.17 1305.89 
81.77 21.04 

10-32 56-51 
2953 427.63 
49.00 1,003.72 
29.82 170.46 

TAXES 

% LOST 

(p 

20.44 505.63 
20.47 659.04 
1529 497.05 
12.00 3.09 

29.89 163.79 
19.83 287.15 
17.00 34823 
20.14 115.11 

EC MONOC 
OST 

UNIT 
% LOST 

F_90(PESOS)( E9 S 
7956 1.967.64 
79.53 2,56024 
84.71 2,754.09 
8.00 22.65 

70.11 384.08 
80.17 1,161.05 
83.00 1,700.17 
79.86 456.51 

FINANCIAL 
(DST 

UNIT 
% ODSr 

o s 
100.00 2,47327 
100.00 3,219.28 
100.00 3251.14 
100.00 25.74 

100.00 547.87 
100.00 1,44820 
100.00 2,048.40 
100.00 571.62 

603 (3) 
605 (1) 

(2) 
(3) 

610 

Metal beam guzdail 
Working sign 
Regulatory signs 
Informatory Signs 
Sodding 

L.M. 
EA 
EA 
EA 
S-M. 

40.00 
42.00 
42.00 
43.00 
21.00 

396.00 
1,435.00 
1.435.00 
5,559.04 

1.72 

-
-
-

-

-

-
-
-

-

-

40.00 
42.00 
42.00 
43.00 
21.00 

396.00 
1,435.00 
1,435.00 
5,.559-04 

1.72 

25.00 
23.00 
23.00 
24.00 
49.00 

247.56 
78557 
78557 

3,102.72 
4.02 

35.00 
35.00 
35.00 
33.00 
30.00 

34656 
1,195.43 
1,195.43 
4,20624 

2.46 

65.00 
65.00 
65.00 
67.00 
70.00 

64356 
2,220.7 
2,2205 7 
8,661.76 

5.74 

100.00 
100.00 
100.00 
100.00 
100.00 

990.12 
3,416.00 
3,416.00 

12,86&00 
820 

V1. LAND ACXLl3srrlON SoM. 



Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE FUND PROJECT
 

Reference No. 01 
Pay Item No. 100(1) Clearing and Grubbing Output: 800 m2/hr. 

Ref. No. DESCRIPTION Peso 

Per Unit 

Foreign Component Local Taxes TOTAL 
Direct jIndirect_ mponen AMOUNT 

A. Equipment 

1015 
1011 
1047 

1.00 Dozcr D-6C @P 783.02/hr 
0.50 Wheel Loader 13.4 m3 @372.00 
2.00 Dump Truck 9-10 m . @ 956.95 

P/hr 783.02 
186.00 

1,435.42 

391.51 
93.00 

717.71 

1,174.53 
279.00 

2,153.13 

TOTAL A 2,404.44 0.00 0.00 1,202.22 3,606.66 

B. Labor 

2001 
2003 
2005 
2006 
2007 

1.00 Foreman @ P 25.39 
1.50 Heavy Equip. Optr. @ 23.39 
1.50 DT Driver @ 17.71 
2.00 Skilled Laborer@ 15.20 
2.00 Unskilled Laborer@ 12.68 

25.39 
35.08 
26.57 
30.40 
25.36 

25.39 
35.08 
26.57 
30.40 
25.36 

TOTAL B 0.00 142.80 0.00 142.80 

TOTAL A & B 2,404.44 0.00 142.80 1,202.22 3,749.46 

Output in m2/hr. = 800 

C. Unit Cost (Equipment and Labor) P/m 2 3.01 0.18 1.50 4.69 

Estimated Direct Cost (EDC) 
Indirect Cost 0 oof EDC 
Profit 10% of (EDC + IDC) 
Value Added Tax 10% of Labor &Eqpt. 
Bond Insurance 1%of Total UC 

3.01 
0.30 
0.33 
0.30 
0.04 

0.00 
0.00 
0.00 
0.00 

0.18 
0.02 
0.02 
0.02 

0.002 

1.50 
0.15 
0.17 
0.15 
0.02 

4.69 
0.47 
0.52 
0.47 
0.06 

TOTAL UNIT COSr/m 2 3.98 0.24 1.99 6.21 

PERCENT (%) 64.09 3.86 32.05 100.00 

* Since 50%1o isalready cleared on existing road, 

Unit Price = 50%,, (6.21) 

= 3.11 /M2 

5-5 



Table 5-2
 
DEVELOPMENT OF I7NIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT
 

Reference No. 02
 
Pay Item No. 101(3) Removal of Existing QAncrete Pavement Output: 128 m2/hr.
 

Ref. No. DESCRIPTION Peso 
Per Unit 

Foreign Cjmponcnt 
Direct Indirect 

Local 
Componeni Taxes 

TOTAL 
AMOUNT 

A. Equipment 

1028 
1021 
1015 
1011 
1047 

16.00 
48.00 
1.00 
0.50 
1.00 

Air Compressor (160 CFM) @P 225.00 
Jack Hammer @ 42.00 
Dozer, D-6 @ 783.02 
Wheel Loader 13/4 m3 @ 372.00 
Dump Truck 9-10 m3 @ 956.95 

P/Ir 3,600.00 
2,016.00 

783.02 
186.00 
956.95 

- - 1,800.00 
1,008.00 

391.51 
93 

478.47 

5,400.00 
3,024.00 
1,174.53 

279.00 
1,435.42 

TOTAL A 7,541.97 - - 3,770.98 11,3i2.95 

B. Labor 

2001 
2003 
2004 
2005 
2006 
2007 

16.00 Foreman @P 25.39 
1.50 Heavy Equip. Optr. @ 23.39 
16.00 Light Equip. Optr. @17.21 
1.00 DT Driver @ 17.21 
48.00 Skilled Laborer @ 15.20 
32.00 Unskilled Laborer @ 12.68 

406.24 
35.09 

275.36 
17.21 

729.60 
405.76 

406.24 
35.09 

275.36 
17.21 

729.60 
405.76 

TOTAL B - - 1,869.26 - 1,869.26 

TOTAL A & B 7,541.97 - 1,869.26 3,770,98 13,182.21 

Output m2/hr. = 128.00 

C. Unit Cost (Equipment & Labor) 58.92 - 14.61 29.46 102.99 

Estimated Direct Cost (EDC) 
Indirect Cost 10%o of EDC 
Profit 10% of (EDC+ IDC) 
Value Added Tax 10%of Labor c. Eqpt. 
Bond/Insurance 1%of Total UC 

58.92 
5.89 
6.48 
5.89 
0.77 

-

-

-

-

-

14.61 
1.46 
1.61 
1.46 
0.19 

29.46 
2.95 
3.24 
2.95 
0.39 

102.99 
10.30 
11.33 
10.30 

1.35 

TOTAL UNIT COST/m 2 77.95 - 19.33 38.99 136.27 

PERCENT (%) 57.20 - 14.19 28.61 100 
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Table 5-2 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT 

Reference No. 03 
Pay Item No. 102(1) Unsuitable Excavation Output: 80 m3/hr 

Ref. No. DMSCRIPTION Peso 
Per Unit 

Foreign Componcnt 
Direct jIndirect 

Local 
Componen1 Taxes 

TOTAL 
AMOUNT 

A- Equipment 

1015 
1011 

2.00 
1.00 

Dozer, D6 DD @ P 783.02 
Whell Lxader 13/4 m3 @ 372.00 

1,566.04 
372.00 

- 783.02 
186.00 

2,349.06 
558.00 

1047 2.00 Dump Truck 9-10 m3 @ 956.95 1,913.90 956.95 2,870.85 

TOTAL A 3,851.94 - - 1,925.97 5,777.91 

B. Labor 

2001 2.00 Forcman @P 25.39 50.78 50.78 
2003 3.00 Heavy Equip. Optr. @ 23.39 70.17 70.17 
2005 2.00 DTDriver @ 17.21 34.42 34.42 
2006 4.00 Skilled Laborer @ 15.20 60.80 60.80 
2007 4.00 Unskilled Laborer @ 12.68 50.72 50.72 

TOTAL B - - 266.89 - 266.89 

TOTAL A & B 3,851.94 - 266.89 1,925.97 6,044.80 

Output m3/hr. = 80.00 

C. Unit Cost (Equipment & Labor) 48.15 - 3.34 24.07 75.56 

Estimated Direct Cost (EDC) 48.15 - 3.34 24.07 75.56 
Indirect Cost I10r/o of EDC 4.82 - 0.33 2.41 7.56 
Profit 10% of (EDC + IDC) 5.29 - 0.37 2.65 8.31 
Value Added Tax 10%of Labor & Eqpt. 4.82 - 0.33 2.41 7.56 
Bond/Insurance 1%of Total UC 0.63 - 0.04 0.32 0.99 

TOTAL UNITCOST/m3 63.71 -- 4.41 31.86 99.98 

PER=CNT (%) 63.72 - 4.41 31.87 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFTRASTRUCTURE DEVELOPMENT PROJECT
 

Reference No. 04 
Pay Item No. 102(2) Surplus Common Excavation Output: 125 m 3/hr 

Ref. No. DESCRIPTION Peso Foreign Component Local TOTAL 
Per UnDirect Indirect VmponenI Taxes AMOUNT 

A. Equipment 

1014 3.00 Dozer, D6 DD @ P 783.02 2,349.06 - 1,174.53 3,523.59 
1011 1.50 Wheel Loader 13/4 m - @ 372.00 558.00 279.00 837.00 
1047 3.00 Dump Truck 9-10 M 3 @ 956.95 2,870.85 i,435.43 4,306.28 

TOTAL A 5,777.91 - - 2,888.96 8,666.87 

B. Labor 

2001 3.00 Foreman@ P 25.39 76.17 76.17 
2003 4.50 Heavy Equip. Optr. @ 23.39 105.26 105.26 
2005 3.00 DT Driver @ 17.21 51.63 51.63 
2006 3.00 Skilled Laborer @ 15.20 45.60 45.60 
2007 6.00 Unskilled Laborer @ 12.68 76.08 76.08 

TOTAL B - - 354.74 - 354.74 

TOTAL A & B 5,777.91 - 354.74 2,888.96 9,021.61 

Output m-/hr. = 125.00 

C. Unit Cost (Equipment & Labor) 46.22 - 2.84 23.11 72.17 

Estimated Direct Cost (EDC) 46.22 - 2.84 23.11 72.17 
Indirect Cost 10% of EDC 4.62 - 0.29 2.31 7.22 
Profit 10%11of (EDC+ IDC) 5.08 - 0.31 2.54 7.93 
Value Added Tax 10%ofLabor & Eqpt 4.62 - 0.28 2.31 7.22 
Bond/Insurance 1%of Total UC 0.61 - 0.04 0.30 0.95 

TOTAL UNIT COST/m 3 61.15 - 3.77 30.57 95.49 

PERCENT (%) 64.04 - 3.95 32.01 
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Tablc 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT
 

Reference No. 05 
Pay Item No. 102(3) Surplus Rock Excavation (Solid Rock by Blasting) Output: 25 m 3/hr 

Ref. No DESCRIPTION Peso 
Per Unit 

Foreign Component 
Direct JIndirect 

Local 
Component Taxes 

TOTAL 
AMOUNT 

A. Equipment 

1028 
1021 
1011 
1047 

1.00 Air Compressor 160 CFM @ P225.00 
2.00 Jack Hammer @ 42.00 
1.50 Wheel Loader 1.75 m 3 @ 372.00 
2.00 Dump Truck 9-10 rn 3 @ 956.95 

P/hr 225.00 
84.00 

558.00 
1,913.90 

-

-

-

-

-

-

-

112.50 
42.00 

279.00 
956.95 

337.50 
126.00 
837.00 

2,870.85 

TOTAL A 2,780.90 1,390.45 4,171.35 

B. Labor 

2001 
2003 
2004 
2005 
2006 
2007 

2.00 Foreman @ P 25.39 
2.50 Heavy Equip. Optr. @ 23.39 
4.00 Light Equip. Optr. @ 17.21 
2.00 DT Driver @ 17.21 
6.00 Skilled Laborer @ 15.20 
16.00 Unskilled Laborer@ 12.68 

50.78 
50.48 
68.84 
34.42 
91.20 

202.88 

50.78 
50.48 
68.84 
34.42 
91.20 

202.88 

TOTAL B - 498.60 - 498.60 

TOTAL A & B 2,780.90 - 498.60 1,390.45 4,669.95 

OLtput m-/hr. = 25.00 

C. Unit Cost (Equipment&Labor) P/m 3 111.24 - 19.94 55.62 186.80 

D. Material/Basic Item QTY UC 

3059 
3060 
3061 

Dynamite 
Busting Cap 
Safety Fuse 

0.50 
4.00 
6.00 

63.00 
5.405 
9.00 

20.17 
13.83 
34.56 

-
-
-

2.20 
1.52 
3.78 

9.13 
6.27 

15.66 

31.50 
21.62 
54.00 

TOTAL D 68.56 - 7.50 31.06 107.12 

Estimated Direct Cost (EDC) 
Indirect Cost 10% of EDC 
Profit 10% of (EDC + IDC) 
Value Added Tax 10% of Labor & Eqpt. 
Bond/Insurance 1% of Total UC 

179.80 
17.98 
19.78 
11.12 
2.29 

-
-
-
-
-

27.44 
2.74 
3.02 
2.00 
0.35 

&6.68 
8.67 
9.53 
5.56 
1.10 

293.92 
29.39 
32.33 
18.68 
3.74 

TOTAL UNIT COST/m3 P/m 3 230.97 - 35.55 111.54 378.06 

PERCENT (%) 61.09 - 9.40 29.51 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT
 

Reference No. 06 
Pay Item No. 104(1) Embankment Output: 90 m3/hr 

Ref. No. DESCRIPTION Peso
Per Unit Foreign ComponentDirect Indirect Local

fomponenl Taxes 
TOTAL

AMOUNT 

A. Equipment 

1012 
1015 
1047 
1011 
1020 

1.50 Wheel Loadcr 1.75 m3 @ 372.00 
2.00 Dozer, DGDD @ 783.02 
2.00 Dump Truck 9-10 m3 @ 956.95 
0.50 Motor Grader 125 HP @ 384.99 
1.00 Vibratory Drum Roller @ 363.87 

(7 tons cap.) 

P/hr. 186.00 
1,566.04 
1,913.90 

192.50 
363.87 

93.00 
783.02 
956.95 

96.25 
181.94 

279.00 
2,349.06 
2,870.85 

288.75 
545.81 

TOTAL A 4,222.31 2,111.16 6,333.47 

B. Labor 

2001 
2003 
2004 
2006 
2007 

2.00 Foreman @ P 25.39 
4.00 Heavy Equip. Optr. @ 23.39 
2.00 DT Driver @ 17.71 
4.00 Skilled Laborer @ 15.20 
16.00 Unskilled Laborer @ 12.68 

P/hr. 50.79 
93.24 
35.42 
60.80 
76.08 

50.79 
93.24 
35.42 
60.80 
76.08 

TOTAL B 316.33 2,111.16 316.33 

TOTAL A & B 4,222.31 -. 316.33 2,111.16 6,649.80 

Output m3/hr. = 90 

C. Unit Cost (Equipment & Labor) P/m- 46.92 3.51 23.46 73.89 

D. Material/Basic tem QTY UC 

301 Common Borrow 1.25 15.00 16.50 2.25 18.75 

TOTAL D 16.50 2.25 18.75 

Estimated Direct Cost (EDC) 
Indirect Cost 10% of EaDC 
Profit 10% of (EDC + IDC) 
Value Added Tax 10% of Labor & Eqpt. 
Bond/Insuranoe 1%of Total UC 

46.92 
4.69 
5.16 
4.69 
0.60 

20.01 
2.00 
2.20 
0.35 
0.25 

25.71 
2.57 
2.83 
2.35 
0.34 

92.64 
9.26 

10.19 
7.39 
1.19 

TOTAL UNIT COST/m3 P/m 3 62.06 24.81 33.80 120.67 

PERCENT (%) 51.00 21.00 28.00 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE FUND PROJECT 

Reference No. 08 
Pay Item No. 103(1) Structure Excavation Output: 25 m3/hr. 

Rcf. No. DESCRIPTION Peso 
Per Unit 

Foreign Cmponent 
Direct Indircct 

Local 
Componcnt 

Taxes TOTAL 
AMOUNT 

A. Equipment 

1014 
1047 

1.00 Backhoe HD-750, 3/4 CY @P 657.85 
2.00 Dump Truck 9-10 m3 @956.95 

P/hr 657.85 
478.48 

328.93 
239.24 

986.78 
717.72 

TOTAL A 1,136.33 0.00 568.17 1,704.50 

B. Labor 

2001 
2003 
2004 
2005 
2007 

1.00 Foreman @ P 25.39 
1.00 Heavy Equip. OpIr. @ 23.39 
3.00 IT Driver @ 17.71 
2.00 Spottcr @ 15.20 
2.00 Unskilled Laborer@ 12.68 

25.39 
23.31 
53.13 
30.42 

101.44 

25.39 
23.31 
53.13 
30.42 

101.44 

TOTAL B 233.69 233.69 

TOTAL A & B 1,136.33 233.69 568.17 1,938.19 

Output in m3/hr. = 25 

C. Unit Cost (Equipment and Labor) 45.45 9.35 22.73 77.53 

Estimated Direct Cost (EDC) 
Indirect Cost 10%o of EDC 
Profit 10% of (EDC+IDC) 
Value Added Tax 10% of Labor & Eqpt. 
Bond Insurance 1%of Total UC 

45.45 
4.54 
5.00 
4.54 
0.59 

9.35 
0.94 
1.03 
0.94 
0.12 

22.73 
2.27 
2.50 
2.27 
0.30 

77.53 
7.75 
8.53 
7.75 
1.01 

TOTAL UNIT COST/m3 P/m3 60.12 12.38 30.07 102.57 

PERCENT (%) 58.61 12.07 29.32 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT
 

Reference No. 09
 
Pay Item No. 103(3) Foundation Fill (Mixed Gravel) 


RCf. 	 DESCRIPTION 

A. Equipment
 
1042 1.00 Vibro Plate Compactor @ P 99.70 


1094 Miscellaneous Hand Tools L.S. 30.00 

TOTAL A 


B. Labor 

2001 1.00 Foreman @ P 25.39 

2006 1.00 Skilled Laborer @ 15.20 

2007 2.00 Unskilled Laborer @ 12.68 


TOTAL B 


TOTAL A & B 


Output m 3/hr. = 2.50
 

C. Unit Cost (Equipment & Labor) 

D. Material/Basis Item Qty. U.C, 

Mixed Gravel 1.25 79.97 


Estimated Direct Cost (EDC) 

Indirect Cost 10% of EDC 

Profit 10%of (EDC+ IDC) 

Value Added Tax 10% oflUbor & Eqpt. 

Bond/Insurance 1% of Total UC 


TOTAL UNIT COST/m 


PERCENT (%) 

Pcso 

Per Unit 

P/Hr 

Foreign Component 

Direct 

99.70 

99.70 

99.70 

39.88 

43.01 

82.89 
8.29 
9.12 
3.99 
1.04 

105.33 

42.00 

Indirect 

-65.95 

-

-

-

-

-
-
-

-

Output: 2.50 m 3 /hr. 

Local AL 

Component Taxes jAMOUNT 

49.85 149.55 

30.00 30.00 

30.00 49.85 179.55 

25.39 	 25.39 
15.20 	 15.20 
25.36 	 25.36 

- 65.95 

95.95 	 49.85 245.50 

38.38 	 19.94 98.20 

29.96 	 26.99 99.96 

68.38 	 46.93 198.16 
6.83 	 4.69 19.81 
7.52 	 5.16 21.80 
3.83 	 2.00 9.82 
0.86 	 0.59 2.49 

87.38 	 59.37 252.08 

35.00 	 23.00 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT
 

Reference No. 10 
Pay Item No. 103(4) Excavation Below Plan Elevation Output: 4.5 m3fhr. 

Ref. No. DESCRIPTION Peso Foreign Component Local TOTAL 
Per Unit Direct jIndirect jComponent Taxes AMOUNT 

A. Equipment 

1037 1.00 Crawler Crane 45T cap. @ P 979.01 P/Hr 979.01 489.50 1,468.51
1022 1.00 Water Pump 4"-6" @ 62.50 62.50 10.00 21.25 93.75
1095 Miscellaneous Hand Tools L.S. 40.00 40.00 40.00 

TOTAL A 1,041.51 50.00 510.75 1,602.26 

B. Labor 

2001 1.00 Foreman @ P 25.39 P/Hr 25.39 25.39
2003 1.00 Heavy Equipment Operator @ 23.39 23.39 23.392004 1.00 Light Equipment Operator @ 17.71 17.71 17.712006 4.00 Skilled Laborer @ 15.20 60.80 60.80
2007 2.00 Unskilled Labrrcr @ 12.68 25.36 25.36 

TOTAL B 152.65 - 152.65 

TOTAL A & B 1,041.51 202.65 510.75 1,754.91 

Output m31/hr. = 4.5 

C. Unit Cost (Equipment & Labor) 231.45 45.03 113.50 389.98 

D. Material/Basis Item Qty. U.C. 

Wooden Cofferdam L.S 94.33 P/m 94.33 26.99 94.33 

Estimated Direct Cost (EDC) 231.45 139.36 113.50 484.31 
Indirect Cost 10%ofEDC 
Profit 10%of (EDC+ IDC) 
Value Added Tax 10%of Labor &Eqpt. 
Bond/Insurance 1%ofTotal UC 

23.14 
25.46 
23.14 

3.03 

13.94 
15.33 
4.50 
1.73 

11.35 
12.49 
11.35 

1.49 

48.43 
53.27 
38.99 

6.25 

TOTAL UNIT COST P/m 306.22 174.86 150.17 631.25 

PERCENT )48.51 27.70 23.79 

5 - 13
 

http:1,754.91
http:1,041.51
http:1,602.26
http:1,041.51
http:1,468.51


Table 5-2 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT 

Rcfcrcncc No. 11 
Pay Item No. 105(1) Subgrade Preparation, Common Output: 741 m 2 /hr. 

Ref. No. DESCRIPION Pcso Forcign Corm nent Local TOTAL 
Per Unit Direct Indirect omponen Taxes AMOUNT 

A. Equipment 

1011 
1023 

1.00 
1.00 

Motor Grader 125 HIP 0a P 384.99 
Pneumatic Roller (11-24 tons)@ 8.36.03 

P/hr. 384.99 
836.03 

192.50 
418.01 

577.49 
1,254.04 

TOTAL A 1,221.02 610.51 1,83.53 

B. Labor 

2001 
2003 

2006 

1.00 
2.00 

2.00 

Foreman @ P 25.39 
Heavy Equip. Optr. @ 23.39 
Skilled Laborer @ 15.20 

25.39 
46.78 

30.40 

25.39 
46.78 

30.40 

TOTAL B 102.57 102.57 

TOTAL A & B 1,221.02 102.57 610.51 1,934.10 

Output m2/hr. = 741 

C. Unit Cost (Equipment & Labor) P/m 2 1.65 0.14 0.82 2.61 

Estimated Direct Cost (EDC) 
Indirect Cost 10% of EDC 
Profit 10% of (EDC + IDC) 
Value Added Tax 10% of Labor & Ept. 
Bond/Insurance 1% of Total UC 

1.65 
0.17 
0.18 
0.17 
0.02 

0.14 
0.01 
0.02 
0.01 
0.00 

0.82 
0.08 
0.09 
0.08 
0.01 

Z61 
0.26 
0.29 
0.26 
0.03 

TOTAL UNIT COST/rm P/m3 2.19 0.18 1.08 3.45 

PERCENr (%) 63.48 5.22 31.30 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECr
 

Reference No. 19 
Pay Item No. 200 Aggregate Subbase Course 

Ref. No. DESCRIPTION 

A. Equipment 

1011 0.50 HR Motor Grader 1241IP @ P 384.99 
1004 1.00 Shecpfoot Roller (single)@ 158.00 
1023 0.50 Pneumatic Roller (11-24 tons) @ 836.03 
1040 0.50 Water Ptmp 280 GPM @ 23.49 
1050 1.00 Water Truck (3,000 gal. cap) @ 230.74 

TOTAL A 


B. Labor 

2001 1.00 Foreman @ P 25.39 

2004 1.50 Light Equipment Operator @ 17.71 

2005 3.00 Driver @ 15.20 

2006 2.00 Skilled Laborer @ 15.20 

2007 2.00 Unsk illed Laborer @ 12.68 


TOTAL B 


TOTAL A & B 

Output in m3/hr. = 100 

C. Unit Cost (Equipment & Labor) 

D. Material/Basic Item Oty. U.C
 

4006 Coarse Aggregate for Sub. 1.25 161.24 


TOTAL D 


Estimated Direct Cost (EDC) 
Indirect Cost 10% of EDC 
Profit 10% of (EDC + IDC) 
Value Added Tax 10o%of Labor & EDC 
Bond/Insurance 1%ofTotal UC 

TOTAL UNIT COST 

PERCENT(%) 


Peso rore Corn nnt 

ntDirectPe Indirect 

Phr. 192.50 
158.00 
418.02 

11.75 
230.74 

P/hr. 1,011.01 

1,011.01 

10.11 

P/m3 97.55 

97.55 

107.66 
10.77 
11.84 

1.01 
1.31 

P/m 132.59 

49.47 74.19 

Output: 100 m 3/hr. 

Local 

CopnuTaxes JMUT 

96.25 288.75 
79.00 237.00 

209.01 627.03 
5.87 17.62 

115.37 346.11 

505.50 1,516.51 

25.39 25.39 
26.56 26.56 
15.20 15.20 
30.40 30.40 
25.36 25.36 

122.91 122.91 

122.91 505.50 1,639.42 

1.23 5.06 16.39 

52.87 51.13 201.55 

52.87 51.13 201.55 

54.10 56.19 217.94 
5.41 5.62 21.79 
5.95 6.18 23.97 
0.12 0.51 1.64 
0.66 0.68 2.65 

66.24 69.17 268.00 

24.72 25.81 100 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT
 

Reference No. 21 
Pay Item No. 302 Bituminous Prime Coat, MG-70 Output: 4 MT/hr. 

Rcf. No DESCRIPTION Peso 
Per Unit 

Foreign Compnent
Direct {Indirect Local 

Componenj Taxes 
TOTAL 

AMOUNT 

A. Equipment 

1026 
1030 

2.00 Power Broom @P 555.96 
2.00 Mobile Air Compressor 

P/hr. 1,111.92 
1,426.80 

556.00 
713.40 

1,667.92 
2,140.20 

1044 
1009 

500-600 CFM @ 713.40 
1.00 Asphalt Distributor @514.99 
Misc. Tools 20% of unskilled labor 

514.99 
15.22 

257.5 
-

772.49 
15.22 

TOTAL A 3,053.71 15.22 1,526.90 4,595.83 

B. Labr 

2001 
2004 
2006 
2007 

2.00 
3.00 
2.00 
6.00 

Foreman @P 25.39 
Light Equipment Operator @ 17.71 
Skilled Laborer @ 15.20 
Unskilled Laborer @ 12.68 

50.78 
53.13 
30.40 
76.08 

50.78 
53.13 
30.40 
76.08 

TOTAL B 21039 210.39 

TOTAL A & B 3,053.71 225.61 1,526.90 4,806.22 

Output in MT/HR = 4.00 

C. Unit Cost (Equipment & Labor) P/MF 763.43 - 56.40 381.73 1,201.56 

D. Material/Basic Item Qty. U.C P/MT 

3002 Cutback Asphalt MC-70 1050 6.52 213.14 3,695.52 1,572.74 1,364.60 6,846.00 

TOTAL D 213.14 3,695.52 1,572.74 1,364.60 6,846.00 

Estimated Direct Cost (EDC) 
Indirect Cost 10% of EDC 
Profit 10% of (EDC+ IDC) 
Value Added Tax 10% of Labor &EDC 
Bond/Insurance 1%of Total UC 

976.57 
97.66 

107.42 
76.34 
12.58 

3,695-52 
369.55 
406.51 

0.00 
44.72 

1,629.14 
162.91 
179.21 

5.64 
19.77 

1,74633 
174.63 
192.10 
38.17 
21.51 

8,047.56 
804.76 
885.23 
120.16 
98.58 

TOTAL UNIT COST P/MT 1,270.57 4,516.30 1,996.68 2,172.74 9,956.29 

PERCENT (%) 12.76 45.68 20.06 21.82 100 
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Tablc 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT
 

Rcfercncc No. 23 
Pay Item No. 304(1) Singlc Bituminus Surface Trcatmcnt 

(Asphalt Cement Pen. Grade 60 to 70) 
Output: 25 Meter/hr. 

Rel No. DESCRIPTION Peso 

Per Unit 

Forcig Cow 

Direct 

'ocat 

Idirect 

Local 

Component Taxes 

TOTAL 

AMOUNT 

A. Equipment 

1002 
1027 
1019 
1023 
1020 
1021 
1046 
1050 
1009 

2.00 Asphalt Mixing Plant g P 511.12 
2.00 Wheel Loader 13/4m3 @372.00 
2.00 Asphalt Paver/Finishcr @ 595.01 
2.00 Pneumatic Roller (7-20 tons) @ P 836.03 
1.50 Vibratory Drum Roller 7 tons @ 363.87 
1.50 Vibratory Tandem Roller 7 tons @ 546.99 
6.00 Dump Truck 10 tons Cap. @ 814.44 
1.00 Water Truck 3,000 Gal. Cap. @ 230.74 
Misc. tools 20% of Unskilled Labor 

P/hr. 1,02224 
744.00 

1,190.02 
1,672.06 

545.81 
820.48 

4,886.64 
230.74 

50.72 

511.12 
372.00 
595.01 
836.03 
272.90 
410.24 

2,443.32 
115.37 

1,533.36 
1,116.00 
1,785.03 
2,508.09 

818.71 
1,230.72 
7,329.96 

346.11 

TOTAL A P/hr. 11,111.99 50.72 5,555.99 16,667.98 

B. Labor 

2001 
2003 
2004 
2005 
2006 
2007 

2.00 Foreman @ P 25.39 
6.00 Ieavy Equip. Optr. @ 23.39 
5.00 Light Equip. Optr. @ 17.71 
7.00 Driver @ 15.20 
6.00 Skilled Laborer @ 15.20 

20.00 Unskilled Laborer @ 12.68 

P/hr. 50.78 
140.34 
88.55 

106.40 
91.20 

253.60 

50.78 
140.34 
88.55 

106.40 
91.20 

253.60 

TOTAL B P/MT - - 730.87 730.87 

TOTAL A & B 11,111.99 - 781.49 5,555.99 17,449.57 

Output in MT/hr. = 25.00 

C. Unit Cost (Equipment & Labor) P/MT 444.48 - 31.26 222.24 697.98 

304 
305 

4007 

D. Material/Basic
Asphaltic Cement Penetration 
Additives 
Crushed Agg. for PR 

T 0 TA L D 

Qty. 
55 
0.75 
0.60 

U.C 
6.50 

115.00 
240.00 

P/MT 

10.72 
-
76.32 

87.04 

193.05 
43.99 

-

237.04 

82.23 
29.32 
28.80 

140.35 

71.50 
12.94 
38.80 

123.32 

357.50 
86.25 

144.00 

587.75 

Estimated Direct Cost (EDC) 
Indirect cost 10% of EDC 
Profit 10% of(EDC + IDC) 
Value Added Tax 10% of (Labor & Eqpt.) 
Bond/Insurance 1% of Total U.C. 

P/MT 531.52 
53.15 
58.47 
44.45 
6.88 

237.04 
23.70 
26.07 

-
2.87 

171.61 
17.16 
18.88 
3.13 
2.11 

345.56 
34.56 
38.01 
22.22 
4.40 

1285.73 
128.57 
141.43 
69.80 
16.26 

TOTAL UNIT COST 694.47 289.68 212.89 444.75 1641.79 

PERCENT(%) 42.30 17.64 12.97 27.09 100.00 

5- 17 
j, -, 



Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCITJRE DEVELOPMENT PROJECT
 

Rcfcrcncc No. 24 
Pay Item No. 310(1) Aggrcgatc for Bituminous Concrete Wearing Course Output: 15 m3/hr. 

Pcso Foreign Cornoncnt Local TOTALRcf. No. DESCRIPTION Per Unit Direct Indjrcct Componcnj Taxes AMOUNT 

A- Equipment 

1023 2.00 Pneumatic roller (11.24 tons)@ P 836.00 P/hr. 1,672.00 836.00 2,508.00
1027 2.00 Chips Spreader@ P 118.80 (5.5 Cyl.) 237.60 118.80 356.40 
1026 1.00 Power Broom @ P 555.96 555.96 277.98 833.94 
1030 1.00 Mobile Air Compressor @ 713.40 

(50G-600 CFM) 713.40 356.70 1,070.10 

TOTAL A 3,178.96 1,589.48 4,768.44 

B. Latxr 

2001 2.00 Foreman @ P 25.39 50.78 50.78
2004 5.00 Light Equipment Optr. @ 17.71 88.55 88.55 
2005 1.00 Driver@ 15.20 15.20 15.20 
2006 4.00 Skilled Latxxer@ 15.20 60.80 60.80 
2007 10.00 Unskilled Laborer @12.68 126.80 126.80 

TOTAL B - - 342.13 342.13 

TOTAL A & B 3,178.96 342.13 1,589.48 5,110.57 

Output in m./hr. = 15 

C. Unit Cost (Equipment & Labor) 211.93 - 22.81 105.97 340.71 

D. Material/Basic 01y. U.C
 
4010 Crushed Aggregate for Bit uminus Cone. 1.05 270 P/m 3 
 144.59 - 66.62 72.29 283.50 

TOTAL D 144.59 - 66.62 72.29 283.50 

Estimated Direct Cost (EDC) 356.52 - 89.43 178.26 624.21 
Indirect Cost 10% of EDC 35.65 - 8.94 17.83 62.42 
Profit 10% of (FC+IDC) 39.22 - 9.84 19.61 68.66 
Value Added Tax 10% of Labor & Eqp. 21.19 - 2.28 10.60 34.07 
Bond/insumnce 1%of Total UC 4.53 - 1.10 2.26 7.89 

TOTAL UNIT COST P/m 3 457.11 - 111.60 228.55 797.26 

PMC :r(%) 57.32 28.6913.99 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE DEVELOPMENT PROJECT
 

Reference No. 25 
Pay Item No. 311 (1) Portland Cement Concrete Pavement (0.20 m TIIK) Output: 150 mZ/hr. 

Ref. No. DESCRIPTION 
Peso 

Per Unit 
Foreign Component 
Direct Indircct 

Local 
Component Taxes 

TOTAL 
AMOUNT 

A- Equipment 

1003 
1011 
1036 
1050 
1067 
1096 

1.00 Concrete Batching Plant @ P 320.60 
1.00 Wheel Loader 1 3/4 m3 @ 372.00 
5.00 Transit Mixers (5m 3 cap) @943.01
1.00 Water Truck (3,000 gal. cap) @ 230.74 
1.00 Concrete Cutter @ 42.21 
Miscellaneous Tools 5% of above 

P/hr. 320.60 
372.00 

4,715.05 
230.74 

42.21 
568.06 

160.30 
186.00 

2,357.52 
115.37 

21.10 
284.03 

480.90 
558.00 

7,07257 
346.11 

63.31 
852.09 

TOTAL A 6,248.66 - - 3,124.32 9,372.98 

B. Labor 

2001 
2003 
2005 
2006 
2007 

1.00 
2.00 
4.00 
12.00 
24.00 

Foreman @ P 25.39 
1Heavy Equipment Operator @ 23.39 
Driver @ 15.20 
Skilled Laborer@ 15.20 
Unskilled Laborer @ 12.68 

25.39 
46.78 
60.80 

182.40 
304.32 

25.39 
46.78 
60.80 

182.40 
304.32 

TOTAL 13 619.69 619.69 

TOTAL A & B 6,248.66 619.69 3,124.32 9,992.67 

Output in mz/hr. = 150 

C. Unit Cost (Equipment & Labor) P/m 2 41.66 - 4.13 20.83 66.62 

D. Material/Basic Item Oty. U.C 

3006 
3007 
3010 
3015 
3004 
3006 
3015 
3016 

Portland Cement 
Reinforcing Steel 
Lumbcr-Apitong 
Common Wire Nail 
Sand (Screened) 
Gravel (Crushed) 
Additives 
Incidentals 1%of above 

1.91 115.00 
0.40 15.72 
0.70 7.50 
0.005 22.00 
0.09 130.00 
0.17 288.00 

0.06 5.90 

-

5.96 
14.42 

-
0.20 

112.02 
2.96 
1.47 

-
-
-
-

1.16 

74.68 
2.69 
3.57 
0.11 
2.69 
5.44 
0.35 
0.90 

32.95 
0.64 
0.21 

-
3.05 
7.34 

-
0.44 

219.65 
6.29 
5.25 
0.11 

11.70 
27.20 
0.35 
2.70 

TOTAL D 20.58 117.61 90.43 44.63 273.25 

Estimated Direct Cost (EDC) 
Indirect Cost 10% of EIDC 
Profit 10% of (EDC + IDC) 
Value Added Tax 10% of Labor & EDC 
Bond/Insurance 1%of Total UC 

62.24 
6.22 
6.85 
4.17 
0.80 

117.62 
11.76 
12.94 
0.00 
1.42 

116.53 
11.65 
12.82 
0.41 
1.42 

65.46 
6.55 
7.20 
2.08 
0.81 

361.85 
36.18 
39.81 

6.66 
4.45 

TOTAL UNIT COST P/m 2 80.28 143.74 142.83 82.10 448.95 

PERCENT (%) 17.88 32.02 31.81 18.29 100.00 
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Table 5-2 
DEVELOPMENT OF UNIT COSTS IOR PAY 1IEMS
 

AURORA ROAD INIRAS'IUCIUJ IUND PROJECT
 

Referencc No. 26
 
Pay Item No. 405(1) Concretc Class "A" (For Substructure) 
 Output: 10 cubic mctcr/hr. 

1lcf. No. DESCRIPTION Peso Forcign Cmponcnti Local Taxs TOTAL 
Pcr Unit Dircct Indirect Componcni AMOUNT 

A. Equipment 

1003 1.00 Concrete Batching Plant @ P 320.60 P/hr 320.60 160.30 480.90 
.
1036 2.00 Transit Mixers (5 m 1cap) @ 943.01 1,886.02 943.01 2,829.03 

-
1011 1.00 Wheel Loader 13/4 m 3 @ 372.00 372.00 186.00 558.00 
1050 1.00 WaterTruck (3,000gal. cap.) @ 230.74 230.74 115.37 346.11 
1095 Miscellaneous Tools 5% of above 140.47 70.23 210.70 

T OTAL A 2,949.83 1,474.91 4,424.74 

B. Labor 

2001 1.00 Foreman @ P 25.39 25.39 25.39 
2003 2.00 Hcavy Equipment Operator @ 23.39 46.78 46.78 
200'5 3.00 Driver@ 15.20 45.6 45.6 
2006 12.00 Skilled Laborcr@ 15.20 182.40 182.40 
2007 24.00 Unskil led Laborer @ 12.68 301.32 304.32 

TOTAL B 604.49 604.49 

TOTAL A & B 2,949.&3 0.00 604.49 1,474.91 5,029.23 

Output in m-Yhr. = 10 

C. Unit Cost (Equipment and Labor) 3.69 0.76 1.84 6.29 

D. Material/l3asic Item Oty. U.C. P/m. 

3006 

3004 
3006 

Portland Cement 
Sand (Screerd) 
Gravel (Crushed) 

9.10 

0.42 
0.84 

115.00 

130.00 
288.00 

-
27.81 
71.26 

533.71 

-
-

355.80 

12.55 
134.40 

156.99 

14.24 
36.26 

1,046.50 

54.60 
241.92 

3015 Additives 0.20 5.90 - - 1.18 - 1.18 
3025 Formworks 60.00 10.00 - 168.00 408.00 24.00 600.00 
3090 Incidentals 10% of above 9.91 70.17 91.19 23.15 194.42 

TOTAL D 108.98 771.88 1,003.12 254.64 2,138.62 

Estirmated Direct Cost (13)C) 
Indirect Cost 10%of ET)C 

403.96 
40.40 

771.88 
77.19 

1,063.57 
106.36 

402.13 
40.21 

2,641.54 
264.15 

Profit I10% of ()C + IDC) 44.44 84.91 116.99 44.23 290.57 
Value Added Tax 10% of Labor & Eqpt. 29.50 0.00 6.04 14.75 50.29 
3ond Insurance 1% of Total UC 5.18 9.34 12.93 5.01 32.47 

'IOTAl. UNI" COsTI P/rn 523.47 943.32 1,305.90 506.33 3,279.02 

PPI'C1:I" (%) 15.96 28.77 39.83 15.44 100.00 
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Tablc 5-2 
DEVELOPMENT OF UNIT COSTS FIOR PAY rITEMS
 

AURORA ROAD INFRASTRCTURE FUNI) IROJECT
 

Reference No. 27
 
Pay Item No. 405(2) Concrete Class "A" (For Supcrstructurc) 
 Output: 10 m 3/hr. 

[Ref. No. DEISCRIPTION Peso 
]Pcrcit 

Foreign Copnn 
Dirct JIndirect Local 

Componcn j Taxes TOTAL. 
AMOUNT 

A. Equipment 

1003 1.00 Concrete Watching Plant @ 1 320.60 P/hr 320.60 160.30 480.90 
1004 1.00 Ancillary Equip. for Concrete 

Batching Plant @ 184.58 
1011 
1036 
1011 
1050 
1095 

2.00 Wheel Loader 13/4 m - @ 372.00 
0.50 Transit Mixcrs (5 m -I cap) @ 943.01 
2.00 Whcel Loader 1 3/4 m 3 a 372.00 
1.00 WatcrTruck (3,000 gal. cap.) @ 230.74 
Misccllaneous Tools 5% of above 

1,886.02 
372.00 
230.74 
140.47 

943.01 
186.00 
115.37 
70.23 

2,829.03 
558.00 
346.11 
210.70 

TOTAL A 2,949.83 1,474.91 4,424.74 

B. Labor 

2001 
2003 
2005 
2006 
2007 

1.00 
2.00 
3.00 
12.00 
24.00 

Foreman @ P 25.39 
Ilcavy Equipment Operator @ 23.39 
Driver @ 15.20 
Skilled Laborcr @ 15.20 
Unskilled Laborer @ 12.68 

25.39 
46.78 

45.6 
182.40 
304.32 

25.39 
46.78 

45.6 
182.40 
304.32 

TOTAL B 604.49 604.49 

TOTAL A & B 2,949.83 0.00 604.49 1,474.91 5,029.23 

Output in m-/hr. = 10 

C. Unit Cost (Equipment and Labor) 3.69 0.76 1.84 6.29 

1). Material/Basic Item Qty. U.C. P/m 

3006 
3004 
3006 
3015 
3025 
3090 

Portland Cement 9.10 
Sand (Screened) 0.42 
Gravel (Crushed) 0.84 
Additives 0.20 
Formworks 60.00 
Incidentals 10% of above 

115.00 
130.00 
288.00 

5.90 
10.00 

-
27.81 
71.26 

-
-
9.91 

533.71 
-
-

-
168.00 
70.17 

355.80 
12.55 

134.40 
1.18 

408.00 
91.19 

156.99 
14.24 
36.26 

-
24.00 
23.15 

1,046.50 
54.60 

241.92 
1.18 

600.00 
194.42 

TOTAL D 108.98 771.88 1,003.12 254.64 2,138.62 

Estimated Direct Cost (EDC) 
Indirect Cost 10% of EDC 
Profit 10% of(EDC + IDC) 
Value Added Tax 10% of Labor & Eqpt. 
lBowd Insurance 1%ofTolal UC 

403.96 
40.40 
44.44 
29.50 

5.18 

771.88 
77.19 
84.91 

0.00 
9.34 

1,063.57 
106.36 
116.99 

6.04 
12.93 

402.13 
40.21 
44.23 
14.75 
5.01 

2,641.54 
264.15 
290.57 

50.29 
32.47 

TOTAL UNrI" COST' P/m 523.47 943.32 1,305.90 506.33 3,279.02 

PERCENT(%) 15.96 28.77 39.83 15.44 100.00 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE FUND PROJECT
 

Refercncc No. 28 
Pay Item No. 500(76) RCPC, 76 cm diameter Output: 2 meter/hr. 

Ref. No. DESCRIPTION Pcso Forcign Com)ncnt Local Taxes I'OTAL 
Per Unit Direct Indirect nomponcnt AMOUNT 

A. Equipment 

1042 
1046 
1095 

1.00 Vibratory Plate Compactor @P 99.70 
0.50 Dump Truck (10 tons cap.) @ 814.44 
Miscellaneous Tools 10% ofabovc 

P/hr 99.70 
407.22 
50.69 

49.85 
203.61 

25.35 

149.55 
610.83 

76.04 

TOTAL A 557.61 278.81 836.42 

B.Labor 

2001 
2005 
2006 
2007 

1.00 Foreman @P 25.39 
0.50 Drivcr @ 15.20 
6.00 Skilled Laborer @15.20 
8.0) Unskilled Laborer @ 12.68 

25.39 
7.60 

91.20 
101.44 

25.39 
7.60 

91.20 
101.44 

T'OTAL B 225.63 225.63 

TOTAL A & B 557.61 225.63 278.81 1,062.05 

Output in mctcr/hr. =2 

C. Unit Cost (Equipment and Labor) 278.81 112.82 139.41 531.03 

D. Matcrial/Basic Item Qty. U.C. P/m 

4015 
4017 
4005 

RCPC 76 cm dia. Class 1 1.00 
Cement Mortar for RCPC 0.012 
Crushed Aggregate for Pipe 0.29 

475.00 
1,294.87 
182.00 

32.14 
1.66 

26.86 

184.61 
6.07 
-

196.86 
5.19 

12.26 

61.39 
2.62 

13.66 

475.00 
15.54 
52.78 

TOTAL D 60.66 190.68 214.31 77.67 543.32 

Estimated Direct Cot (EDC) 
Indirect Cost 10%of EDC 
Profit 1o%of (EDC+ IDC) 
Value Added Tax I(}oof Labor & Eqpt. 
BoId Insurance 1%of Total UC 

339.47 
33.95 
37.34 
27.&S 
4.39 

19.68 
19.07 
20.97 

0.00 
2.31 

327.31 
32.71 
35.98 
11.28 
4.07 

217.08 
21.71 
23.88 
13.94 
2.77 

1,074.35 
107.43 
118.18 

53.1 
13.53 

TOTAL UNIT COST P/m 443.02 233.03 411.17 279.37 1,366.59 

PERCENT (%) 32.42 17.05 30.09 20.44 100.00 
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Table 5-2 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE FUND PROJECT
 

Rcfcrccc No. 29 
Pay Item No. 500(911) RCPC, 91 cm diameter Output: 3 mctcr/l 

Rcf. No. DESCRIPI'ION Peso 
Per Unit 

Foreign Component 
Direct JIndirect 

Local 
Component 

Taxes TOTAL 
AMOUTr 

A. Equipment 

1046 
1046 
1042 

1.00 I)umpTruck (10 tons cap.) @ 814.44 
2.00 Vibratory Platc Compactor@ P 99.70 
Miscellancous Tools 10% of above 

P/m 814.44 
199.4 

101.38 

407.22 
99.70 
50.69 

1,221.6( 
299.1( 
152.0; 

TOTAL A 1,115.22 557.61 1,672.82 

B. Labor 

2001 
2004 
2005 
2006 
2007 

2.00 
2.00 
1.00 
7.00 
10.00 

Foreman @ P 25.39 
Light Equipment Operator @ 17.71 
1)river @ 15.20 
Skilled Laborer@ 15.20 
Unskilled Laborer@ 12.68 

50.78 
35.42 
15.20 

106.40 
126.80 

50.7 
35.42 
15.20 

106.40 
126.80 

TO T A 1 1 334.60 334.60 

TOTAL A & B 1,115.22 334.60 557.61 2,007.43 

Output in meter/hr. = 3 

C. Unit Cost (Equipment and Labor) 371.74 111.53 185.87 669.14 

D. Material/Basic Item Qty. U.C. P/M 

4020 
4027 
4005 

RCPC 107 cm dia. Class 1 1.00 
Cement Morlar for RCPC 0.016 
Crushed Aggregate for Pipe 0.37 

780.27 
1,294.87 
182.00 

52.80 
2.21 

34.27 

303.25 
8.09 
-

323.38 
6.93 

15.64 

100.84 
3.49 

17.43 

780.27 
20.72 
67.34 

T O T A 1, D 89.28 311.34 345.95 121.76 868.33 

EI/imated Direct Cost (EDC) 
Indirect Cost 10% of EI)C 
Profit 10% of(EDC + IDC) 
Value Added 'lax 10% of Labor & Eqpt. 
Bond Insurance 1% of Total UC 

461.02 
46.10 
50.7' 
37.17 
5.95 

311.34 
31.13 
34.25 

0.00 
3.77 

457.48 
45.75 
50.32 
11.15 
5.65 

307.63 
30.76 
33.84 
18.59 
3.91 

1,537.47 
153.75 
169.12 
33.91 
19.27 

TOTAL UNI COSI 

PERCENT (%) 

P/m 600.95 

30.87 

383.49 

19.55 

570.35 

29.30 

394.73 

20.28 

1,946.52 

100.00 
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Trable 5-2 
DEVELOPMENT OF UNIT COSTS FOR PAY IEMS 

AURORA ROAD INR.ASTIUC'URE FUND PROJECT 

Reference No. 30 
Pay Item No. 500(107) RCPC, 107 cm diameter Output: 4 mctcr/ 

Rcf. No. DESCRIPtION Peso 

Per Unit 

Foreign Component 

Dircct j Indirect 

Local 

Componcn 

Taxes TOTAL 

AMOUNI 

A. Equipment 

1035 
1046 
1042 

1.00 
1.00 
2.00 

Hydraulic Crane 25 tons cap. @ P 846.90 
DumpTruck (10 tons cap.) @ 814.44 
Vibratory Plate Compactor@ 99.70 

P/m 846.90 
814.44 
199.40 

423.45 
407.22 
99.70 

1,270.3 
1,221.61 

299.1 

TOTAL A 1,860.74 930.37 2,791.1 

B. Labor 

2001 
2003 
2004 
2005 
2006 
2007 

1.00 
1.00 
2.00 
1.00 
8.00 
12.00 

Foreman @ P 25.39 
1leavy Ekquipment Operator @ 23.39 
Light Equipment Operator @ 17.71 
Driver a 15.20 
Skilled Laborer @ 15.20 
Unskilled Laborer@ 12.68 

25.39 
23.39 
35.42 
15.20 

121.60 
152.16 

25.3! 
23.3 
35.4, 
15.2( 

121.6( 
152.1( 

TOTAL B 

TOTAL A & B 1,860.74 

373.16 

373.16 930.37 

373.1( 

3,164.27 

Output in mcter/hr. = 4 

C. Unit Cost (Equipmcnt and Labor) 465.19 93.29 232.59 791.07 

4020 
4027 
4005 

D. Matcrial/Basic Item Qty. 

RCPC 107 cm dia. Class 1 1.00 
Cement Mortar for RCPC 0.018 
Crushed Aggregate for Pipe 0.430 

U.C. 

1,065.77 
1,294.87 
182.00 

P/m 

72.12 
2.49 

39.83 

414.21 
9.10 
-

441.70 
7.80 

18.17 

137.74 
3.92 

20.26 

1,065.77 
23.31 
78.26 

TOTAL D 114.44 423.31 467.67 161.92 1,167.34 

Estimated Direct Cost (EDC) 
Indirect Cost 10% of EDC 
Profit 10% of(EDC + IDC) 
Value Addcd Tax 10% of Labor & Exlpt. 
Bond Insurance 1% of Total UC 

579.63 

57.96 
63.76 
46.52 

7.48 

423.31 

42.33 
46.56 

0.00 

5.12 

560.96 
56.10 
61.71 

9.33 

6.88 

394.51 
39.45 
43.40 
23.26 

5.01 

1,958.41 
195.84 
215.42 

79.11 

24.49 

TOTAL UNIT COST 

PERCENT' (%) 

P/m 755.34 

30.54 

517.33 

20.92 

694.97 

28.10 

505.63 

20.44 

2,473.27 

100.00 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE FUND PROJECT
 

Reference No. 31 
Pay Item No. 500(120) RCPC, 120 cm diameter Output: 6 meter/hr 

Rcf. No. DESCRIPTION Peso 
Per Unit 

Foreign Co mponcnt 
Direct Indirect 

Local 
Componcn 

Taxes TOTAL 
AMOUNT 

A. Equipment 

1035 
1046 
1042 

2.00 
2.00 
3.00 

Hydraulic Crane 25 tons cap. @ P 846.90 
DumntTruck (10 tons cap.) @ 814.44 
Vibratory Plate Compactor @ 99.70 

P/m 1,693.80 
1628.88 
299.10 

846.90 
814.44 
149.55 

2,540.70 
2,443.32 

448.65 

TOTAL A 3,621.78 1,810.89 5,432.67 

B. Labor 

2001 
20,Y 
2004 
2005 
2006 
2007 

2.00 
2.00 
3.00 
2.00 
12.00 
18.00 

Foreman @ P25.39 
Hleavy Equipment Operator @ 23.39 
Light Equipment Operator @ 17.71 
Driver@ 15.20 
Skilled Laborer@ 15.20 
Unskillcd Laborer @ 12.68 

50.78 
46.78 
53.13 
30.40 

182.40 
228.24 

50.78 
46.78 
53.13 
30.40 

182.40 
228.24 

TOTAL B 591.73 591.73 

TOTAL A & B 3,621.78 591.73 1,810.89 6,024.40 

Output in meter/hr. = 6 

C. Unit Cost (Equipment and Labor) 603.63 98.62 301.82 1,004.07 

D. Material/Basic Item Qty. U.C. P/m 

4020 
4027 
4005 

RCPC 120 cm dia. Class 1 1.00 
Cement Mortar for RCPC 0.02 
Crushed Aggregate for Pipe 0.49 

1,432.56 
1,271.65 
182.00 

96.94 
2.72 

45.38 

556.76 
9.93 
-

593.72 
8.50 

20.71 

185.14 
4.28 

23.09 

1,43256 
25.43 
89.18 

TOTAL D 145.04 566.69 622.93 212.51, 1,547.17 

Estimated Direct Cost (EDC) 
Indirect Cost 107 of EDC 
Proftt 10% of(EDC + IDC) 
Value Added Tax 10% of Labor & Eqpt. 
Bond Insurance 1%of Total UC 

748.67 

74.87 
82.35 
60.36 

9.66 

566.69 
56.67 
62.34 

0.00 
6.86 

721.55 
72.16 
79.37 

9.86 
8.83 

514.33 
51.43 
56.58 
30.18 

6.53 

2,551.24 

255.12 
280.64 
100.41 
31.87 

TOTAL UNIF COST P/m 975.92 692.55 891.77 659.04 3,219.28 

PERCENrT (%) 30.32 21.51 27.70 20,47 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY I'EMS
 

AURORA ROAD INFRASTRUCTURE FUND PROJECT
 

Reference No. 32 
Pay Item No. 502(10) Structural Concrete for Pipe Ileadwalls & Apron Slab Output: 10 mctcr 3 /hr. 

Rcf. No. DESCRIPTION Peso Forcign Component Local Taxes TOTAl 
Per Unit Direct Indirect kComponcn1 AMOUN 

A. Equipment
 

1003 1.00 
 Concrete Batching Plant @ P 320.60 P/hr 320.60 160.30 480. 
1036 2.00 Transit Mixers (5 m 3 cap) @ 943.01 1,886.02 943.01 2,829.1
1011 1.00 Wheel Loader 1 3/4 m 3 @ 372.00 372.00 186.00 558.1 
1050 1.00 Water Truck (3,000 gal. cap.) @ 230.74 230.74 115.37 346. 

TOTAL A 2,809.36 1,404.68 4,214.( 

B. Labor
 

2001 1.00 Foreman @ P 25.39 
 25.39 25.
2003 2.00 Heavy Equipment Operator @ 23.39 46.78 4,5."
2005 3.00 Driver@ 15.20 45.6 45
2006 12.00 Skilled Laborer @ 15.20 182.40 182.4 
2007 24.00 Unskilled Laborer @ 12.68 304.32 304.3 

TOTAL B (sameasltem405(1) 604.49 604.4 

TOTAL A & B 2,809.36 0.00 604.49 1,404.68 4,818.5 

Output in m-/hr. = 10 

C. Unit Cost (Equipment and Labor) 280.93 60.45 140.47 481.8, 

D. Material/Basic Item Oty. U.C. P/m 3 

3006 Portland Cement 9.10 115.00 - 533.71 355.80 156.99 1,046.5(
3004 Sand (Screened) 0.42 1-30.00 27.81 - 14.2412.55 54.6(
3006 Gravel (Crushed) 0.84 288.00 71.26 - 134.40 36.26 241.9,
3015 Additives 0.20 5.90 - - 1.18 - 1.1 
3025 Formworks 60.00 10.00 - 168.00 408.00 24.00 600.0(
3090 Incidentals 10% of above 9.91 70.17 91.19 23.15 194.42 

TOTAL D 108.98 771.88 1,003.12 254.64 2,138.62 

Estir.ated Direct Cost (EDC) .389.91 771.88 1,063.57 395.11 2,620.47
Indirect Cost 10% of EDC 38.99 77.19 106.36 39.51 262.05 
Profit 10% of (EDC + IDC) 42.89 84.91 116.99 43.46 288.25 
Value Added Tax 10% of Labor & Eqt. 28.09 0.00 6.04 14.05 48.18 
Bond Insurance 1% of Total UC 5.00 9.34 12.93 4.92 32.19 

TOTAL UNIT COST P/m 504.88 943.32 1,305.89 497.05 3,251.14 

PERCENT (%) 15.53 29.01 40.17 15.29 
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Table 5-2 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE FUND PROJECT
 

Reference No. 33 
Pay Item No. 502(11) Reinforcing Steel for Pipe Ileadwalls/Wingwalls 

Rcf No. DESCRIPTION Peso Foreign Component 
Per Unit Direct Indirect 

A. Equipment 

1020 1.00 Bar Cutter @ P 75.00 
1046 2.00 Service Truck @ 553.14 1,106.28 

Miscellaneous Tools 10% of above 110.63 

TOTAL A 1,216.91 

B. Labor 

2001 10.00 Foreman@P25.39 

2006 30.00 Skilled Laborer @ 15.20 

2007 30.00 Unskilled Laborer @ 12.68 


TOTAL B 


TOTAL A & B 1,216.91 

Output in kg/hr. = 1,000 

C. Unit Cost (Equipment and Labor) P/1 kg. 1.22 

D. Material/Basic Item Qty. U.C. 

Reinforcing Steel 1.05 15.73 

Tie Wire 0.014 35.00 


TOTAL D 

Estimated Direct Cost (EDC) 1.22 
Indirect Cost 10% of EDC 0.12 
Profit 10% of (EDC + IDC) 0.13 
Value Added Tax I G% of Labor & Eqpt. 0.12 
Bond Insurance 1% of Total UC 0.02 

TOTAL UNIT COST P/m 1.61 

PERCENT (%) 6.23 

Output: 1 Metric Ton 

Local Taxes TOTAL 
Componen1 AMOUN71 

750.00 750.0 
- 553.14 1,659.4: 
75.00 55.31 240.9, 

825.00 608.45 2,650.3( 

253.90 253.9C 
456.00 456.0C 
380.40 380.4C 

1,090.30 1,090.3C 

1,915.30 608.45 3,740.66 

1.92 0.61 3.75 

14.70 1.82 16.52 
0.44 0.05 0.49 

15.14 1.87 17.01 

17.06 2.48 20.76 
1.71 0.25 2.08 
1.88 0.27 2.28 
0.19 0.06 0.37 
0.21 0.03 0.25 

21.04 3.09 25.74 

81.77 12.00 100.00 
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Table 5-2 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCT1UE FUND PROJECT
 

Refcrencc No. 34 
Pay Item No. 503(2) Removal, Cleaning, Replacement Salvage Pipe Culverts 

Rcf. No. DESCRIPTION Peso Foreign Component 
Per Unit Direct Indirect 

A. E ,xnent 

1035 1.00 Crane 25 tons cap. @ P 846.90 846.90 

1046 2.00 Dump Truck Ilino 10 tons cap. @814.44 1,628.88 


I land Tools 5% of above 


TOTAL A 2,475.78 

B. Labor 

2001 2.00 Foreman @ P 25.39 
2003 1.00 11eavy Equipment Operator @ 23.39 

2005 2.00 Driver@ 15.20 

2006 4.00 Skilled Laborer @jj 15.20 

2007 6.00 Unskilled Laborer @ 12.68 

TOTAL B 

TOTAL A & B 2,475.78 

Output in m/hr. = 10 

C. Unit Cost (Equipment and Labor) P/m 247.58 

Estimated Direct Cost (EDC) 247.58 
Indirect Cost 10% of EDC 24.76 
Profit 10% of (EDC + IDC) 27.23 
Value AddcdTax 10% of Labor& Eqpt. 24.76 
Bond Insurance 1%of Total UC 3.24 

TOTAL UNIT COST P/m 327.57 

IIERCENT (%) 59.79 

Output: 10 r/hr. 

Local Taxes TOTAL 
omponcn1 AMOUNT 

423.45 1,270.35 
- 814.44 2,443.32 

185.68 185.68 

185.68 1,237.89 3,899.35 

50.78 50.78 
23.39 23.39 
30.40 30.40 
60.80 60.80 
76.08 76.08 

241.45 241.45 

427.13 1,237.89 4,140.80 

42.71 123.79 414.08 

42.71 123.79 414.08 
4.27 12.38 41.41 
4.70 13.62 45.55 
4.27 12.38 41.41 
0.56 1.62 5.42 

56.51 163.79 547.87 

10.32 29.89 100.00 
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Table 5-2
 
DEVELOPMENT OF UNIT COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE FUND PROJECT 

Reference No. 35 
Pay Item No. 504(5) Grouted Riprap 

Ref. No. DESCRIP'flON 

A. Equipment 

1045 2.00 Dump Truck 608 CY Cap. @ P 736.71 
0.25 Wheel Loader 13/4 m 3 @ 372.00 

TOTAL A 

B. Labor
 

2001 1.00 Foreman @ P 25.39 

2006 4.00 Skilled Laborer @ 15.20 

2007 4.00 Unskilled Laborer @ 12.68 


TOTAL B 


TOTAL A & B 


Output in m /hr. = 8 

C. Unit Cost (Equipment and Labor) 

I). Material/Basic Item Qty. U.C. 

Boulders (m 3) 1.15 150.00 
Cement (Bags) 5.00 12.00 
Sand (m - ) 0.585 130.00 

TOTAL D 

Estimated Direct Cost (EDC) 

Indirect Cost 10% of EDC 

Profit 10% of(EDC + IDC) 

Value Added Tax 10% of Labor & Eqpt. 

Bond Insurance 1% of Total UC 


TOTAL UNIT COST 


PERCENT (%) 

Peso 

Per Unit 

P/hr 

P/m 3 

P/m 

Foreign Component 

Direct 

1,473.42 

93.00 

1,566.42 

1,566.42 

195.80 

51.75 

30.40 

82.15 

277.95 
27.80 
30.57 
19.58 

3.56 

359.46 

24.82 

Indirect 

0.00 

305.99 
-

305.99 

305.99 
30.60 
33.66 
0.00 

3.71 

373.96 

25.82 

Output: 8 metcr 3 /hr. 

Local Taxes TOTAl 

mponen1 AMOUN 

736.71 2,210. 
46.50 139. 

783.21 2,349.1 

25.39 25.: 
60.80 60J 
50.72 50.' 

136.91 136.S 

136.91 783.21 2,486.5 

17.12 97.90 310.8 

94.88 25.87 172.5 
204 90.01 600.0 

32.50 13.10 76.01 

331.38 128.98 848.5( 

348.50 226.88 1,159.3: 
34.85 22.68 115.9" 
38.34 24.96 127.5 

1.71 9.79 31.0 
4.23 2.84 14.3, 

427.63 287.15 1,448.2C 

29.53 19.83 100.00 
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'Fable 5-2 
DEVELOPMENT OF UNrI COSTS FOR PAY ITEMS
 

AURORA ROAD INFRASTRUCTURE FtN) PROJECT
 

Reference No. 38 
Pay Itcm No. 400(13) Prccast Concrete Piles, Driven (40 cm x 40 cm) Output: 7.50 LM/hr. 

.------.-----....---...
.-------.. --..--.. 

Ref. No. DESCRIITION 

A. Equipment 

1.00 Crawler Crane 45 tons cap. @ P 979.01 
1.00 Pile lammer K25-DSL @ 938.94 
1.00 Mobile Crane 25 tons cap. @ 846.90 

TOTA. A 

13. Labor 

2001 1.00 Foreman @ 1125.39 

2003 3.00 Heavy Equipment Operator @ 23.39 

2006 6.00 Skilled Iaborer @a 15.20 

2007 2.01 Unskilled Laborer @ 12.68 


TOTAL B 


TOTAL A & B 

Output in LM/hr. = 7.50 

C. Unit Cost (Equipment and Labor) 

Fstimated Direct Cost (EDC) 
Indirect Cost 10% of EI)C 

Profit 10% of (:)DC + fDC) 

Value Added 'Tx 10% of Labor & Eqpt. 

Bond Insurance I% of l'otal UC 


TOTAL UNIT COST 

PERCENT (%) 

. .........---. 
 ..- ................------


Peso Foreign Component 
Per Unit Direct Indirect 

P/hr 979.01 
938.94 
846.90 

2,764.85 

2,764.85 

368.65 

368.65 

36.87 
40.55 
36.87 

4.83 

P/LM 487.77 

63.42 

Local Taxcs TOTAL 
Componen AMOUNT 

234.96 254.55 1,468.52 
225.35 244.12 1,408.41 
203.26 220.19 1,270.35 

663.57 718.86 4,147.28 

25.39 25.39 
70.17 70.17 
91.20 91.20 
25.36 25.36 

212.12 212.12 

875.69 718.86 4,359.40 

116.75 95.85 581.2-5 

116.75 95.85 581.25 
11.67 9.58 58.12 
12.84 10.55 63.94 
11.67 9.58 58.12 
1.53 1.25 7.61 

154.46 126.81 769.04 

20.08 16.50 
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* Labor 

The composition of the construction team and its output based on actual work site
experience per activity is considered in establishing the labor cost. Six (6)
categories were classified for labor positions to represent the manpower
requirement, namely: heavy equipmentforeman, operator, light equipment
operator, driver, skilled laborer, and unskilled laborer. The labor rates used in 
the estimates are based on current rates. 

* Equipment 

Equipment costs used are onin the study based initial cost plus equipment
depreciation and latest rates prepared by Associated Construction Equipment
Lessors (ACEL) updated on December 1990. 

5.2.2. Indirect Cost 

The following indirect cost factors used in the estimates were based from recent feasibility
studies prepared by the Consultant in the Philippines and from current DPWH data: 

* Value Added Tax - 10% of equipment and labor cost 

• Overhead Cost - 10% of direct cost 

* Profit - 10% of (direct cost + overhead cost) 

0 Bond/Insurance - 1%of total unit cost 

5.3 QUANTITIES 

Construction quantities were computed according to the type of improvements required for eachroad segment. In segments where the existing alignment could be utilized and made part of theproposed improvement, quantities were calculated for widening and gradient improvements. 

5.3.1 Eaiihworks 

Quantities were calculated from typical cross-sections and actual survey data taken from the 
field. 
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5.3.2 Pavement Section 

Computation for surfacing was made from the pavement design made. Where existing PCCP
surface in good condition exists, unit quantities were adjusted to account for this surface. 

5.3.3 Structures 

Proposcd 
structural 

new bridges and box culverts were estimated based on 
design. Quantities of major items were determined for 

preliminary drainage and 
these structures and their 

corresponding costs were estimated. 

5.3.4 Drainage and Erosion Works 

Quantities were estimated based on preliminary design of proposed culverts and cross drains and 
the proposed erosion control measures. 

5.3.5 Incidental Works 

Estimated quantities of incidental items were limited to roadway signs. 

5.-.6 Right-of-Way 

Land acquisition cost was estimated for all segments of the study road. The DPWH office in
Baler indicated that 1991 right of way acquisition costs in Aurora Province are based on coconut 
land at P 20,000 per ha. 

5.4 CONSTRUCTION COST 

This was made by applying the developed unit cost to the computed total quantity of work items. 

5.5 COST OF IMPROVEMENTS 

The costs of improving the project road are detailed in the attached tables. (Table 5-3 and Table
5-4). Construction costs have been developed for each road section and contain financial cost,economic cost, including foreign, local .ind tax components. Table 5-3 provides a cost summary
for two alternate paving types per segment and Table 5-4 provides a detailed cost breakdown by
road surface and road segment. 

5 - 32 

/, 




----------------------------

0 
1 0a. os 

2 
8 

'
'
0
0
 

IA
 

in 0%
 

1
0
0
 

* 

00 

k
N
 

n 0
 

.
0
j
 

'
C
C
M
 

't 
6 

M
 

,--
f 

-

00 

N
0
 

'C
uC

4 

0'0 

5
0
-

-
3 



d
 

g s
a
g

 
-
+
 

.
.
.
.
.
.
.
.
.
.
.
.


 

g
o
o
 

0
0
0
0
0
0
 

a


 

ca 
I 

a
 

a 
a 

i
.
-

x 
S-

9 
8
 

i
 

' 
8
8
8
 

*
+
°
+
I
,
 
°
 



8
g
8
8
 

8
8
8
*8

8
 

S-34
 



0 
d

 
d

 
d

0
Iv; 

c4i 

B
~B 

~R
8d

 

M
 

I 
aa 

d
 

lu
~

 

d
 

a0 

r
a
~

 

B
 

B
 

B
B

*5M
8 

3-
31 

g~ 

B
~

~
~

~
 

SSS
S

B
 

v 
' 

B
 

S
 



'able 5-4 (coatincd) 
OC(T I-I 1MEEAI1 F.AKIDWN 

AURORA ROADS INF iRXTLI %E*-TTOf'M1-N'T 
SU(;M1'NT IA: IAIF.- DiPL.ULAO 

PROA r 

TlNLENGfl 
ROADWAY WIDT L-
PROPOSMI.V URFAC.z 

226-"k 
h_ 'm 

a, Ce 
m 

&*nm 
x.i, 
e Pawm.. 

2J 

GIN 

DESCRW'flONPAY 
NO. 

(5) €.i~ dn.a 

O09 Cr...,. 
t0 Lim!a~D,"-

TOYAL TO ER.OSN..xOION 

V. :M.:;t .IA MLKS 

r,03 (3) Mcul mgmk-
605 (2) W x n rt pi

S (2) Rxpilatr)" . F Rl.ny~E " 

(3) t.f =U'..'S, u. 

....620 ~ .,.,:v61..0. . . 

.Ks 

.... 

UNrr 

--F -UM ] 

CU.., I. 

. . 

L.'-t 
EA 
EA II.(X) 

EA 

SO.S.L:'5.t17-

.. 

LO CAL ,F0PrFJGN 
ToTA)XU-S 

_ __ANTr__Y _----___A,__AL_ 
___ONOM"CrOI.T DIIr____

' -o ,N 1s.='i/__.j tNrr . uNrr I 
u rr uNri I COST AMET COI,-r 

COST j -r. COsT vvr. (MO.:)SOS) Ar. 
3.; ' r .X,',.2u (ri,1 ..2:, u,, 57 u,, 

t,%.45 0k.) 7 5 A-I (F PS m, "2 011, , '. I0 i.a.11 
US..' ().m} 3,.'a 1 0. 

.. .. . . . . . i....: . . i ... .... 
4. ' .31 414.3-1..33 

412,57' 1.u 

20 0! 1.435(00 2.7000 1,V 3,2.-.0.01 , 5 7 1,571.14 1.195.43 a1 4315.W 1.435.0k): 1,640,00 I.(o40.00 7857 "ts5 .954 
() 456. 245A 40 200() 8.57 7o5.57 I.I' 5.43 1.195.43 

Z.00 55 Q04 12.1110.08 t 1.353.20 1210.41 3. ,7: (),205.44 4.-',.24 5.412.4,S 

. .
:, 0 , .... . ......... 0...... .................00 II7MO0 0 ) 0(c17,4232o.42 .'* 11.wS.77 

. 

COSTr 

uN rrr 
COcr 

AM. 

2 t' "= - u ,A0 

y" ,,, 

.... . 

3 4, 

_..42 . 7 1i
4-S 2 2;34t,02,425.57 2,425.5' 

04 ,5 S.'- S5 

.. .........:ili;i5.; 0 tn.) 
2'. 

F12 ' . A'.rLA L
COST 

(2 SOS) AMV 

' 0 .... 

0M 
-150 

. ....... 
'k,, 2 .bO 

00 

t.6 
14c14.,aO . 4~~ 

2 

i .S.-2u 0.0P) 

s..- OF 

i[~~~~ 

!G5N5.\TA i 18.404.5--2.17, 

0 3. --. 

21.0333S 7.42 I -• 

~~29 63 .53.'* 7.2%1. 3 5.% 1..19 

0 2.024.502.0.41&13 

.....2 9.50.' " 

2.3E3.I)(aR.702.52.8 

' .o4.51 ... y4... - ST0 

4 

4.2 3 

3.7. 1 ' 

'H,'-3553 

4. .0 

4.54.2'.32.o 

$%SUPI(.\S)ONCOST 

TrrAL SWNUNEt COST 

I 1.782.-0.12 

'4.051.081.&4 

0.0,075.51 

27.487.019.40 

12.54.5S.72 

29.9).4&872 

70.827.53 

20 

,.N 

444 

52 

2 

3.05 943.S7 

2-2371.675..0.24Z23 



Ta'ble 59-4 (¢c,ntrv~. )
 
CO-ST Ii(SIMIIj IRS.AKDOWN
 

AURORA ROADS IN FRASXIXTU(R LU.'LMt2TFROICT
 
AiGM1-29T1/A BAIER- DIA'N7ULAO
 

SClEON L [GTIL 1 e. 
ROADWAY W1U1 - e PanaL. 1 MS!aikr 
PROPOSED SURFCE. A C'mxic F'-itoi 

LCAL
FORFGN ECONOMIC FINANCIALCOMPO)NM4T TAXES COST COSTD1 

CPAY1 ___1CIUJIFON DII.U-"UNIT OUANTTY - "- -- - T Ir ONOMA ( I I I -, n') INIT UNIT UNcIT UNITNOL I COS-r I AM. COST IrrCOST COST 
A^.r. C AMT (PL(COsT(S) ((Oso)) A.r. (MSS) AMT. 

i0) (1) Ckour mJGn.±w2 SO.'. 83.000.0t I1.99 1 5.lo(E0027 iN, .I 19 0.12 , .or) 1.Lo) 83.013.(K)(31 , E 3 .726., 3.11 L%,.130.00.%527[I 0003 ,4.% 0(0' 10"321 .0)0 2.19 0 LI) 167.-' 000 187.7 0.0040' (1) -r L, . O.13' OcL) OL0.0 O.K) 0.() 2.19- O j ,0 0 0. 1 0(03(3) R - al 1"E Xt crlr50..C.1- _ C 77.95 l1L4...0 8 9 .3 19.33IM I . 63.71- ,714-"5 ! 2,,415.10. V).vo 57.3530 (k 4272.81 12195.45 .4_ 7.M. 159.371.43 I.6 7 2(6.316W04.41 11", 542.9()45 1W._960 " 107.4Com) . ex .a ma CU-N= 7.125.00 0,00! 0.)!i .00 i O.(c 0.00: 0{ 00 xOJ)O 0 kk) 0 tl) 0.00 0.0 

103 (1) Sc' =x xex *'ztrh r e rm cu.m . 60.12;x ca -n CU.M .- 61.40-10[ t .1[ 0.00 I .50.16) 3.,7 0, 7.57 0 738(t,0(6) 0 0 LOW) 0.00 95.490 15700 0.00(2}) rg ea , a CU.N.t}1 0"() w(s71'! Ott :.0'12..V 34) A) . 1.". J 57 0.00-,J~ 10 0 uO) 8iM 0 ou 00, 1)27Oo 010.(3) Fxrxxa r,ill CUM. 105.33 0 00 12,0.36 O'(X 87.38 000 59.37 OW 207.7, 0(t) 08(9(4) E cj;. pl, "cuJ.. 0()
'6.." 0(E0 3-1)7 0,E) 1 i74. 0,7 1.,0.1'.% 053 524o3 01 631-$ 0) 

(6) P,- c,,,t - CU t 3,020.7 ,o.12 210.,.540 t,.71 207.5."i.40 1.30 37i38718 30.07 1..t 8I..88Ily- 2-t4.- 0 04 0-57 309.7(,1.40
104 (1) Ftw* .'mc CU.. 7.12*i0 62.0 44177-W 70.93 i .)5..&. F 24.81q 17.77125 33.-)O 240.825(X) 5.74 , .23773.75 

E) ''~rt. , 4r (2.50. 45.3660.o F 62.07 2.816.734,03. 70.9 3.219.135.59 40,351 1 .831.;3.0) 37.35 1.0,W,3.00);(50 I1 1.I' 5, )5 1.-.77 .A'7 0
'1., .4 U18 5470 1,k; .4 .1 11 5..18::- 0. ~ 1E- 9.8,3 20... - 4_M

:: :: :: :::: :........::L::.P ..' CX!P. So "t....... 1.470o1.......... (::,[ i: .... L......6.4..3.....O0.. ..... ......%.01 7.35.9.42 01o 676.2:), 
3..43..14 3.45 9009)
r ..... .......-.... .. .. . .. .L..... 2.16 33.175.20 .. .....5.47....1.. .....8.034.14,'....i .
. . ......... ... . . . .. I......
.. .......... ... ... 700 10.27o:iiill;i:!i:= 

L 'M' 4.021.331.65 4595,s19(0'.g -4.59O -TT 
1--''I(I 40.~ -I........II..I .:.ii..........1 2.107,127.54),316.0:1. 6.702
*.. .... r.:I...... 8444.&15 

'IL PA ,VNT F . 1.7 .4.6.2 28C) 60E.0.0.4534 97 151502 

2W A;;,e~tuc w CUM. 122725.00 13. 3.013.107.75 151.5.3,3.443.5,.32 i2,01 A.,Tgd bc a M.2401, F1.7,51W 5 4. :,60rw -LS643 Cl(s. . 13Z.59 0(601 151.53 , ,,
6917 21777 0.00 .. 00 . 

140.19 1, 1 23.84393-27-10171 1.791.214.40!m Sal 4w-pLctxxidw Cxii . 39 
70.64 F .,110"z40 382.03! 2,92.'85.47 4"14.15 3,323.5890.M. 0.00 151.53: 66.F4 0.00 M200 (1) Ciawl R facI u (,9.17 017.77! 0.0 26 F00 0.00ClJ.M. 12-.671 0.00 148.141 0.00 233.84' 0.001 70.., 0.001 .18503 0.00301 , ,m pr c: ?-,3,7 M.T. 66.0) 5,786871 '3. '07.16 6,613.5

,
8 I 1 "" ,, 44.15 0.00 

44,.723.59 1 .€,S 1M,774.24 2,17"-74 3 38 ,56302 (3) 'rnio tak ,0 s 147,74.3- 8,610.26 5,5,497.F31 9 677 027.726.t 4279.87 0.00 4891-191 0.00 1,476.72 0.(0 .92F 
M.T. 

1.w 0.00 6.36801 0.001 7.363.51 0(00304 oo.0(1) S.g . M.T. 0.0)W.15' 0(03 -M_,1:47511.4 75 000 212.8')2 00oo!7, 44.755...15 0.00 1.337.4 0.00)oo81) 4471! o .2.t4i 1,641.79 0(03 
)DuN h~ r = xxMT. 1.933.78 0.00)1 --215.751 0()0 419.39 ON) 676.161F .00 2635.14 001 3-41 0.0 

CUllM 457.111 0.00. .4 0 0.0052 0.0 6-14.01 0 1)) 79726[ 30 () I 'Y['{,trm' 0 0
) . !75.€2('~blt~le¢nt~eG t~h~k ,,,"R 4(i) N % R',00[ 4.-12 2.2 ,,,',4 ,a 17Q ,0S1288.'.! I . 6Ol ) r.ooE ,.2V .15007. 7 7592 4,310410'716., 6OM - 421 1 370' 2051, F1 0000 

http:1.933.78
http:1,641.79
http:7.363.51
http:1,476.72
http:8,610.26
http:1M,774.24
http:44,.723.59
http:2,92.'85.47
http:1.791.214.40
http:151.5.3,3.443.5,.32
http:3.013.107.75
http:22725.00
http:2.107,127.54
http:I........II
http:4.021.331.65
http:8.034.14
http:3.175.20
http:7.35.9.42
http:3.219.135.59
http:309.7(,1.40
http:207.5."i.40
http:7.125.00
http:159.371.43
http:12195.45
http:2,,415.10
http:L%,.130.00
http:83.000.0t


-----

____________________ 

COSTI F. I2MA'II iZAKI3Oi20 
AURORA ROADS INFRAS7R tU"I'LMM, DHVI:I.PhMe:T PROJECr
 

SlGM-NfT IA: BAIIX- DIP,CULAO
 

SBiOM LENGM: 11.6 Ki 
ROADWAY WEU2UL 6 mPavcem + I m Shmidw 
FROP SJRPAE A Vul Cuae Panoi 

LOCAL BCONOME PINA,'IAL 
PA "MCOM PAY GN COMPONwN TAXESIX!C.2FMN 	 COST COSTUN rr QUANTITY PON I. " 	 DIRI'L-r 

__L_ __oN____ 

N 	 . UN rNIT U3) UNrrINrrU 	 UNrrNO.r	 NTrr COST [ AM . COST CO TC 
 OST 
-SOS_ CS AM. CC'," A-MT-. ( M3n2 (1) ,rr. .	 l .gAMT. AMT. .... _ AWL.... .. . 0,uI ----"2- 0(..... . .3 . 0 . . - : ---------- I -

(0.20meinabk G.
(2- craemO "w10 

Sh3 	 "40' k 03 14-,S owlSO.,1 	 20 .8c4.23 0M 73.41 	 0.(X 448.95 0.0000. 7..oo(2) 	 2...0(,)12 101.8' l iLL mmuT POrp-cn 	 020 120.% 0.2LM .9I 00 0.o3l 0.00 1132 0.20 	 3.41 0.00 21.5 	 0.0 23.70 0.0 
IIAL TV PA,'AT 

8.50-.603.911 9.727.285.90 5.708,457.44 4,31-09537 .. 3 18,523.156.72 

00(4) M p kriwdVPs cma.u fax 

(
4 0 

cm140c=)
PCIoSo 	 LM.1c plii. foxmo	 609.35 0.00 799.26 000 549.54 0.00 101.55 	 0.00 1,348.80 0.00 1.550.44 0.0 

(40 anxz40 am) ()m h0.i00P-a ar -M M 364.06 0.00 416.09 0.000.00 4.32. 0.00 147.60*,]0.00	 0.00 8841 0.20(13) 	 Pr xo cpsci, ,o 96. 0.20 

(40cmk40 =) 0.0
487.77 020 557.45 0200 25.46 	 0.00 126.82 0.20 711.91 0.20 769.04 0.0(14) fCI'S cavc p.2a. civm4

( an,T 1m) 	 0.00 020LM. 487.77 0.00 557.45 0.00 154.46 	 0.200 
(15) Tecsimck 	 0.00 126.81. 0.00 711.91 020 769.04LM 	 0.00487.77 000 557.45 000 254.46 0.00(22) Ln'd ws EA 	 126.8 0.00 711.91 0.00 769.0 0.0023.665.50 	 0.00 27.("6.35 000 21.0-60 0.00 7888.50 0.00 48,062.35,4)I [C r',cbdgeriirg 2	 0.2 5259D00 0.20LM. 5ol 0 0.00 650 0200 45??S404 	 0.20 197.17 0.00Rifki" g ml! fcr b-dgma; W w, KG 	 .10505 0.00 2.220.62 0.01.62 0. 1..4 0.0 2.04 0.00 	 3.09 0.00405 () Sc rJc CnA J 	 .88 0.00 25.74 0.001M",466.79 0.u 1.67814 0.00 21,05.0 0.00 506.33 0.00(') .S x c== CamP CU.M. 1	 2,62.24 0.00 3,279.0, 0.1.6250 0.00 1.,.46.06 0.20 ,4!.3 0.20 551.77 0.20 3,266.39 0.00 3.529040 0.0

06() PS.rcgm.Te4rA97,020.204 L.s. 	 0.20 220,80.2-8 0.0) 6,240.20 00 3_2.3-00 0.20 197.12.80.00 	 0.02 0.000 0200 215,620.20 0.200..'--; R I::- . • "-" 	 000.. .- .> - -- ' "....-----'....... . . . . . .. , . . ....... .,- .. -. -.... . • - -....... . .... 	
0.0 0.20 0.00 0.20 0.20
 

.. . . O-A-LS T --	 0 00 O O ....... 00 
. ..... . . . . . . 

- 0 0.00 0.20 D.00 020 0.20 
3IV. DR~AINAGE EROSICONMJ3S G.00 190.200
 

5o0(2) B1rill mxai&L pipc ,'vi CU2.M 
 905.20 	 105.33 95,323.65 20.38 24,-94.59 87.98(76) RC 976cm d.ai LM 	
7,07&90 59.37 53.729.85 2307.76 188,020.49 1 23108 228,132.40234.00 	 676.06 158,96.04 772.64 180 , 411.17 96,23.78 279.37 6532.58 1,183X82 277,011.99 2,356.60 319,784.40(91) R=3C 91 cmdiamtc 	 LM. 982.44 0.20 2,221.65 0.20 570.35(107) RCPC 107 cm d~une LM 	

0.20 347 0.00 1,69Z.00 0.20 1,946.52 0.20 
(1 	 1.272.67 0.00 1,45".48 0.20 694.-97P-M 22cm 	 0.00cmn 	 pet 0.20 505.63UM 1.66847 	 2,149.45 0.20 2.473.270.00 1.9063 0. 0 891.771 0.00 	 0.20 
( 0) uRzl e( fCr p bw 	 659.04 0.00 -179&60 0.00 3,219.28 0.0W (m90"00 1.4120 1- ',338.00 1.655.09 148.958.09 1.5,.89 217,530.20(31) l 	 497.05 44.734-,50 2,960.96 266,488.19 3,.251.14 M2602.6.KG 5,760.20 1.62 9,273.60 1.84 2109.&43 . 12.41 1.190.40503 ) 	 Raot c"mri, ro.Oacau,0 3.09 77.40 2288 31.788.3 25.74 24,262.40

0.20 
d021 

I J 0.20 0.20M 2.51 02 585 .2 6.91 02 430.88 020 547.87 0.200 

http:24,262.40
http:1.190.40
http:9,273.60
http:5,760.20
http:3,.251.14
http:266,488.19
http:2,960.96
http:217,530.20
http:148.958.09
http:1.655.09
http:3,219.28
http:2.473.27
http:2,149.45
http:1,45".48
http:1.272.67
http:1,946.52
http:1,69Z.00
http:2,221.65
http:319,784.40
http:2,356.60
http:277,011.99
http:96,23.78
http:158,96.04
http:228,132.40
http:188,020.49
http:53.729.85
http:24,-94.59
http:95,323.65
http:215,620.20
http:6,240.20
http:PS.rcgm.Te4rA97,020.20
http:3,266.39
http:1.,.46.06
http:12,62.24
http:1M",466.79
http:2.220.62
http:48,062.35
http:27.("6.35
http:23.665.50
http:1.550.44
http:1,348.80
http:18,523.156.72
http:5.708,457.44
http:9.727.285.90


Table 5-4 (cxtirxxd) 
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_ _
75.92 

307.60.80 

0.00 
854,525.30 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

_ _ 
0.00, 

151.53 

151.53 
148.19 

151.53 
148.19 

6613.58 

48S1.29 

1124.75 

2215.75 

52241 

_ _ _0.00
86.77 

351553.79 

0.00 
976602.78 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

66-24 

66.24 
233.84 

6624 
233.84 

1,996.68 

1,476.72 

212.89 

419.39 

111.60 

42.12 

153,676.80 

0.00 
1,541,005.60 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.001 

69.17 

69.17 
70.64 

69.17 
70.64 

2,172.74 

1,60.92 

444.75 

876.16 

Z'155 

37.961 

160,474.40 

0.00 
465,517.60 

0.00 
0.00 
0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

217.77 

217.77 
3RL03 

217.77 
382.03 

8,610.26 

6,368.01 

1,337.64 

2,635.14 

0.00 
634.01 

128.89 

50520.59 

0.00 
2517,608.38 

0.00 
0.00 
0.00 

0.00 

0.00 

0.03 

0.00 

0.0 

26&00 

268.00 
434.15 

268.00 
434.15 

9,956.29 

7,363.51 

1.641.79 

.234.33 

0.00 
797.26 

156.00 

621,760.0D 

0.00 
2,861.048.30 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

I,
 



Table 5-4 (confiued)

CODST ESTIMATE BREAKJaWN
 

AURORA ROADS INFRASTRL1f"UREDEVElOPMENT PRO"T
 
S.GNFN iB: DIPACULAO- MARIA AURORA
 

SBCTON 
ROADWAY WIIrHt 
PRO SURFACE-

8.4G71*&6 Kilaoetws 
6 m Paene+ Im Shodder 
Patrd Ce aiCm e avemai 

13ES=II'ON UNIT 
I 
QU~AMIFY i.WA. 

FoREI 
IAL 

C O '' V 
1 C oECOeCT 
r A r.
CON CO1 

rxANCIA., 
TAXES COST COS " 

[I 

NIUNIT 

1 c ., , ... 

COST 
( 

AT'. 

(PESOS) 

(UNIT' 

COS 

f=-

I) 

AWF. 

UNITCOST 

(PSS 
Am. UN"COST 

(PEZSOSC),,en. 

UNITCOS 

(PESOS) AR 

UNITCOST 

(PE.SOS) A~nr. 

. 

(0.20 recs ick) 
(1) P lag vement(q.I - Sca ,a ,wAexig vcmcr t 

. TOP 

IILSTRLCTUhRES 

SQM 

\ 1 
43,455.00 '24.02 9,7'4,789.10 

64.23 0.008.9.5 
89 000 

10,896.3. 

236.02 

73.41 

10.23 

11123501.07 

0.00 
0.00 

1453,657.65 

142.83 6,20,677.65 
2817 0.00 
11.32 0.00 

7901,360.05 

V.10 3.367,655.50 

2818 0.000.00 
3.43 0.00 

396.85 17.33"217&72 

101.38 0.00 
21.55 0.00 

-19364730-0,355.017.70 

448.95 

12058 
370 

19,509.12225 

000 
0.00 

299,930.73 

tA
1 

1 400 (4) PC, ?Sc a'rmpi& hmzsbd
(40cmx40cm€) 

(5) l oa:x.e pile,fuisbed 

(4O 140=) 

(13) R== ca r ile&driven 
(40cx40am) 

(14) P/PS campils.& ,.i 
(.40 x40 cm) 

(IS) Testpils.driven(22) Lad tes 

401 ae ridge railing 
404 Reir.tairg gad forfridges x edvert 
405 (1) Sxrcarxxet CL= A 

() Sr=1 ClassP 
406 (1) PSc-ct grd.T),e4 

407 (1) ...... l.i...inf..'0r... 

LM 

LM 

LM% 

LMEA 

L-M 

KG 

CIJM. 

CUM. 

EA 

bLf000 

699.35 

64.0 

487.77 

487.77 

487.77
23,665.50 

5710 

1.61 

1,466.79 

1,615.30 

97,020.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

799.26 

0.00 

416.09 

0.00 
557.45 

0.00 
557.45 

357.45 
27046.35 

652.80 

1.84 

1676.34 

1846.06 

110680.28 

0.00 

0.00 

0.00 

0.00 

0.00 
000 

0.00 
0.00 

0. 
.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

549.54 

472.32 

154.46 

154.46 

154.46 
21,036.00 

452.25 

21.04 

i .,05.90 

1,42333 

86,240.00 

0.00 

0.00 

000 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

301.55 

147.60 

126.81 

126.81 

126.81 
7,888.50 

197.17 

3.09 

506.33 

551.77 

32,3W.00 

0.00 1.348.80 

0.OA 888.41 

0.00 711.91 

0.00 711.91 

0.00 711.91 
0.00 48 06235 

0.00 1.05.05 

0.00 22. 

0.00 2,9814 
0.00 3,Z6929 

0.00 197,12028 

0.0000000 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.550.44 

0.00 

964+00 

0.00 
769.04 

0.00 
769.04 

769.04 
52.-9000 

1,-20.62 

25.74 

3279.02 

3-5%.40 

215,600.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

IV .AIKX EROSION W¢OLK.S 

500 (1) 

(76) 

(91) 

(107) 
(120) 

(10) 

(11) 

503 (2) 

Bk-11m,aia pipeCo.V 

RCM 76 cmdia'-
R, 91 an di- ' 

RCM 107 cm diamaw 
RCP 120cm dame 

St J ccane fr bo pilpe hwals 
Rr irgted 'cr 

R- ckIir8. ftp., ai fivage 
Ppe ,',___'i 

CUM. 

Lm 

LM 

L-M, 

LM 

1M 

KG 

L.1. 

135.00 

234.00 

90.00 

5,400.00 

105.33 

676.06 

961.44 

1,272.67 
1.668.47 

1,448.-0 

1.61 

327.57 

14.219.55 

138,196.04 

0.00 

0.00 
0.00 

130.338.00 

8,694.00 

0.00 

120.38 

772.64 

1121.65 

1454.48 
1906.83 

1655.09 

1.84 

0.00 
374.37 

16230.95 

180796.21 

0.00 

0.00 
0.00 

148958.09 

9936.02 

0.00 
0.00 

87.38 

41.17 

57025 

694.97 
891.77 

1.05.89 

21.04 

36.51 

11,796..V 

96213.78 

0.00 

0.00 
0.00 

117.530.10 

113.616.00 

0.00 

59.37 

279.37 

"94.73 

". '3 
639.04 

497.05 

3.09 

16179 

8,014.95 

65,37.58 

0.00 

0.00 
0.00 

44,734.50 

16,686.00 

0.00 

207.76 

1.183.81 

1,692-00 

2,149.45 
2,79&60 

,960.98 

22.88 

0.00 
4308 

28,047.25 

277,011.99 

0.00 

0.00 
0.00 

266,488.9 

123,55202 

0.00 

252.08 

1,366.60 

1,946.52 

1-473-27 
3,219.28 

3.251.14 

25.74 

0.00 
547 

34.030.0 

319,784.40 

0.00 

0.00 
0.00 

29602,60 
138,996.00 

0.00 



Table 5-4 (continued)

COSTESTIMAIE BREAKDOWN
 

AURORA ROADS INFRASTRLx1 tE DEVELjft eNr pRO1'cT
 
SFG ENT IB: DIPACL.AO- MARIA AURCRA 

-%'FTIONLENG7K- 8.6 Kilmetn 
ROADYWAY WD71t 6 m Paanm + Im Shmdw 
PROPCW SLJRFAC&: Poattan Ccame PaCemm 


PAY 
DESCRIPION 
 UNIT (XLANTrIm. 

NOL 

()_ . 
509 1iz-x:
600 Ditcha L.m
CUM. 


"F. TODRNC EROSICN WCKS ""311,.5 


V LCfDLTALVA3RKS
 

603 (3) Mealbeamr-
 LM 

605 (1) WwiA sgnEA1,435.00 


(2) R p sigsr EA 1.00 
(3) L-far-at.ay SiU3 EA 1.00 

610 SaMScddirg 


TID L.TO 1INTA.WzR.1 

......
 

SL3-=TOALOF EGNENT 1B 


1%O'C ,C ::iLNC .1,579,64.33 

.'ITOrAL 


.1(%
-GE1ERA,&L 
 OFFC-IVE' r-,.0 


SLk-,TOrAL f 

_8% 
 S : OST 
 I)ON

TOrAL 1TCOST 

AOREJKRCOMPONNT 
CO'CtMPOpe2r 

FINCAL
(1 - l$)(I,-32 

LJNrr 
cosr AMT,. cosT Ar. 

73342 0.00 838.20 0.00 
6%.45 0.000.00 795.94 0.00ZS605 326.92 000 

355.943.2S 

"6.00 0.00 452.57 0.00 

2870.00 1640.00 3280.01 
1,435.00 1.435.00 164.00 1640.00 
5,559.04 5,559.04 6353.20 6353-20 

1.72 00 197 000 

.. 9,86404 11,7322 

. ....
 

15,796843.33 18,053.5W0.37 

1,805.358.04 

19,858.938.40 

1,737.6577.95934121,7.57,8.4
 
71.965.893.84 

2 1 8 4 4 8 3 22519,114,190.43 . . . 

1,.529.134.43 1.747586.598 
2,643,314.86 Z3.592418.83 

LCAL 

D(RBCT 

LINIT 


COST A L 
(ES )(Psc 

427.63 0.00 

1003.7170.46 0000.00 

339,156.18 

247.56 0.00 

785.57 1.571.14 
785.57 785.57 

3,102.72 3,102.72 

402 000 

5.459.43 

10,927,16 26 

1,092-716.23 

1-.019,87849 

12.967.85 

13,221866.33 

1.057.749.31 
14,279,615.64 

FANCIAL "
 
COST
 

UNIT 

Cosr 
(PESOS) ,r.
 

1,448-10 0. 

1-048.,0 0.0D571.6-2 .0 

990.12 0.00 

3,41600 68.00 
3,41600 3,41600 

1,68.003, 12,6.00 

8.20 00 

: 23.1160: 

33.758,905.00 

3,890.50 

37.1-4,795.50 

3,713,479.55 

40.848275.05 

3267.862.00 
44,116,137.05 

UNIT 

COST 

287.15 

115.11348..23 


3466 

1.195.43 
1,195.43 

4,206.24 

2.461 

TAXES 
 COST 


COST 
AM. (PSOS 


0.00 1265.83 i 

0.000.00 1,799.,497.3 


134,Mi.0369.94675138 

7.034,899.41 

703.489.94 

7,738,.9.35 

773,83894 

851229 

680.978.26 
9.193r.2065 

UN IT _C__NM
 

0.00 

2,-90.86 
1,195.43 

4.206.24 

0.00 

7,792.531 

700.13 

2425.57 
2425.57 

9,4559-

5.99 


' 

: 


AM. 

0.00 


0.00
0.00, 

0.00 

4,85115 
1-42537 

9.455 

,00 


16,73265 

g.N5~
 

28,980,742.63 

-9M07426 

31.878,816.89 

3,187.881.69 

35,066.696.58 

2.005.335.891 
37,872,03.4A7 

http:35,066.696.58
http:3,187.881.69
http:31.878,816.89
http:28,980,742.63
http:4.206.24
http:1,195.43
http:2,-90.86
http:680.978.26
http:7,738,.9.35
http:703.489.94
http:7.034,899.41
http:4,206.24
http:1,195.43
http:1.195.43
http:44,116,137.05
http:3267.862.00
http:40.848275.05
http:3,713,479.55
http:37.1-4,795.50
http:3,890.50
http:33.758,905.00
http:14,279,615.64
http:1.057.749.31
http:13,221866.33
http:12.967.85
http:1,092-716.23
http:5.459.43
http:3,102.72
http:3,102.72
http:1.571.14
http:339,156.18
http:Z3.592418.83
http:2,643,314.86
http:1,.529.134.43
http:19,114,190.43
http:71.965.893.84
http:19,858.938.40
http:1,805.358.04
http:18,053.5W0.37
http:15,796843.33
http:5,559.04
http:5,559.04
http:1.435.00
http:1,435.00
http:355.943.2S
http:L-far-at.ay
http:sgnEA1,435.00
http:DIPACL.AO


Table 5-4 (comacd) 
COSTESTMATE BREAKDOWN 

AURORA ROADS INFRASTRLCu- IEvELoeME2NT PRO-
SGM -T IB: DIPCqU.,AO- MARIA AURORA 

SC INLSGMH: 

ROADWAY W13'1t-
PROPOSED SURFACE 

$6 rul:cm-s 

6 m Pamez 
A.pbatCa 

1 m Shod-
Pawfmemz 

PAY rrE 

NO. 

ESCRIPTON UNrr QUANTrY 

FOEIEGN 
COMP 2NT 

1, 14oAooix(Is------------ Is.2) 

JJA MT. u~r
COST : costa 
_PESOS) P S [ 

COMPOE 
DU 

rr 

C(~OT
(PESOS) 

_ 

LOCL 
TAXES 

UNrr 

COST
omsos) A.M. 

W4OMr-
cosT 

Umrr 

COST
(PSS A'. 

FINANCIAL 
COST 

UT'r . . 

CS
(PESOS) " AW. 

-:: 

100 (1) ClerirgandGrbtbirg SQOM. 
(3) Tree Remm xImge EA 

101 (1) R=v6a/co .mu rc ar'dC L.S. 
(3) RmnmalofEiisrg Crxrec pa.,mcnt SQ..' 

102 (1) U tabeca'.;:m CU.M 

(2) Co one a on CU.M. 
(3) & a o CamJ.M 

103 (1) Satnzec -im CUM 
(:)(21acn Bridge CU.M. 
(3) Fauxida7ic fill CU.M. 

(4) Ex:avxi belowplanel-iacn CU..M 
(5) SbaiMg ati:r*..e=c(1rxludcd in ILemIOX14)).(6) Pipe aer .=aemicn .CUin .445.00 

104 (1) Ed *hm CUM 
(2) Emwknj cz,x It t ia CUM. 

105 (1) S.k eprfi-a" crt , SQ-M. 

G) & - p -:& Pa - SO-M. 

80.800.00 

900.00 

3,830.00 

3,8V.00 

3,260.00 

67.010.00 

5,19000 

1.99 160,79r.00 

56.27 0.00 

0.00 0.00 
77.95 0.00 

63.71 57,3239.00 

0.00 0.00 
61.15 0.0c 

60.12 0.00 

60.12 0.00 

105.33 0.00 

306.2 0.00 
60.12 26,753.40 

62.06 237,689.80 
62.07 3.926.548.20 

2.19 146,751.90 

4.38 22-73.20 

227 

64-31 

0.00 
89.0) 

72-81 

0.00 
69.89 
68.71 

68.71 

12-0.38 

349.97 
68.71 

70.93 
70.94 

2.50 

5.01 

183762.75 

0.00 

0.00 

0.00 

65530.45 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0575.39 

271646.16 
4487494.88 

167716.88 

25979.72 

0.1. 9.66.00 
103.21 0.00 

'%00 
19.33 0.00 

4.41 3.%9.00 

0.00 0.00 
3.77 0.00 

12.38 0.00 
12-38 0.00 

87-8 0.00 

174.86 0.00 
1"18 5,."910 

24.81 95,0"2...30 
40.35 2.552,541.0 

0.AI 12,061.80 

0.46 -387.40 

1.00 80,800.00 
28.19 0.00 

28.19 0.00 
38.99 0.00 

31.86 28,674.00 

0.00 0.00 
30.57 0.00 
30.07 0.00 
30.07 0.00 

59.37 0.00 

150.17 0.00 
30.07 13,381.15 

33.80 129.454.00 

37.35 2.362,761.00 

1.08 72,370.80 

2.16 11210.40 

2.39 

167,52 

00 
10.42 

77.22 

0.00 
73.66 
81.09 

81.09 

207.76 

524.83 
81.09 

95.74 
111.29 

2.68 

5.47 

193,458.75 

0.00 

0.00 
0.00 

69.499.45 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
36,004.49 

366,66846 
7.040,035.88 

179,778.68 

28,367.12 

3.11 

187.67 

28.19 
136.27 

99.0 

0.00 
95.49 

102.57 

102.57 

252.08 

63125 
10r_57 

120.67 
139.77 

3.45 

7.00 

251288.00 

0.00 

0.00 
0.00 

89,9v.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
45,643.65 

462,16&10 

8.841,8.5020 

231,184.50 

36,330.00 

...........K..... 

200 

201 

2 

200 

300(1) 
301 
302 (3) 

304(1) 
304 (2) 

(2) 

310 (1) 

Aggrep .t a. €carm 

Aggretucbam come 

Quied aggrmbasecas 

Sil agrgatem 

CC-AiW,x6'C.¢re 
Bil-i.m primecotN-70 
BtrumtckcrC 1S-. 

Sirgicbirumiom . 

b -i 

Ag& rcc irn care 
BinrtweArir corJ 

Bimirmn inwec 2 thick) 

CUML 

CU.M 

CCwJ.M. 

CUM 
CU.M. 

M.T. 
-.ilT. 

M.T. 

M.T. 

C,.M, 

..~L, 

20,715.00 

6,160.00 

55.00 

43450 

13.59 

132-59 

129.67 

13..59 

129.67 
5,786.87 
4279.87 

904.15 

1,938.78 

457.11 

75.92 

2,74,,601.A5 

0.00 

79,767.20 

0.00 

0.00 
318,277.85 

0.00 

0.00 

0.00 

0.00 

3-99.103.60 

151.53 3138001.39 

151.53 0.00 

148.19 91287.08 

151.53 0.00 
14&19 0.00 

6613.58 363747.02 
4891.29 0.00 
1124.75 0.00 
2215.75 0.00 

522.41 0.00 

86.77 .377041354 

66.24 1,3"2,161.60 

66.24 0.00 
233.84 1.440,454.40 

66.24 0.00 
233.84 0.00 

1,996.68 109,817.40 
1.476.72 0.03 

212.89 0.00 
419.39 0.00 

111.60 0.00 

42.12, 1,830.34.601 

69.17 

69.17 

70.64 

69.17 
70.64 

2,172.74 
1,606.92. 

444.75 

876.16 

228.55 

37.96, 

1.432,856.55 

0.00 

435,142.40 

0.00 

0.00 
119,500.70 

0.00 

0.00 

0.00 

0.00 

1,9,51M 

217.77 

217.77 

38..03 

217.77 
382.03 

8,610.26 
6,368.01 

1,337.64 

2,635.14 

0.0 

634.01 

128.891 

4.511,142.99 

0.00 
2,353.333.48 

0.00 
0.00 

473,564.42 
0.00 

0.00 

0.00 

0.00 

5.600,738.14 

268.00 

268.00 

434.15 

26800 

434.15 
9,956-9 
7,363.51 

1.641.79 
3,234.33 

0.00 
797.26 

0.00 
_156.00 

5,551,6 0.00 

0.00 
2,674,364.00 

0.00 
0.00 

547,595.95 
0.00 

0.00 

0.00 

0.00 

6.77890.00 



Table 5-4 (costimed)
OaST ESTIMATE l EAKX)WN 

AURORA ROADS INFRASTRLU-'qCnRE DEVELWM.ENT PROJEICT
 
SGMENT IB: DIPACULAO- MARIA AURCRA
 

sBLON LLNGMH 
ROADWAY WIDrl1 
FROPOSM SURFACE. 

&6 rlkoesy, 
6 mPa'gi .-1 mShmld-
Agxi' CaxrTe Pa3tcme 

FLOCAL 
PAY DES3 PTION UNIT OUANTITY 

FOREIGN 
COMPONENTHANCLAL sOOOME.1 

COMPONENT 
IRI" TAXES 

BoqJomr 
COST 

FINANCIAL 
COST 

NO. UNIT 1UN IT 
31=32) uNrr 

COST AWL 
UNIT 
COST 

UNrrUrNIT 
COST COST 

311 (1) PadIgd crclm~-- ,. pa-wr 

COST AMT. COST A (PESOS) (PESos) AM. (PESOS) AMT. 

(2) 

j 

(0-0 mewthsck)
Pal:.hrg c=, Fp..m~c 

TO PAJ7 

wmrt...............f 
SO.M. 
S.%.

L-t:uAL 
224.02 

6-423

95 
0.00 
0.00

0.0 
7.164,750.50 

256.02 
73.41

02 
0.00 
0.00

0.00 
8,186,n-1.04 

142.83 
2.&17

11-32 
0.00 
0.00

00 
4.75175&00 

82.10 
2&IR

.43: 
0.00 
0.00

0.00 
3,637.051.45 

_496.85 0.00
101.58 0.0021.55 0.00 

11-9.779.04 

. 

448.95 0.00
120l.58 0.00Z.3.70 0.00 

15.552559.95 

I1. STRULRES 

400 (4) MPS mume pile;frrisd 

(5) 
(40 cmx 40 

Prcc. p 
} 
,lebi 

LM. 699.35 0.00 79926 
0.00 

0.00 
00.00 

549-54 0.00 301.55 0.00 1,348.80 0.00 1.550.44 0.00 

(13)i 

(14) 

(15) 
(22) 

461 

404 
405 (1) 

(2) 
(1) 

:7(1) 

(40=%40=) 

Pr ca cnlek%d-av 
(40 cm x40 =) 

P1PS = pIc~c rim 

(40 a x 40 cm) 

Tespiledri 
Lced tm 
Cz k,idgehraieirg 

Rcirirg c trbridgmb ctgvcn 
S=Xra1c CenAm 4.N 

lSc oaca== Clam 
Pe8 i..I\ Ve4 
Rd:::= :M ............... 

L-M. 

L', 

LM. 

LM. 
EA 

LN. 

KG 
C7J.M. 

OjM. 
EA 
LS.. 

364.08 

487.77 

487.77 

487.77 
23.6650 

571.20 

1.61 
146.79 

1,615-0 
97,0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

416.09 

0.00 

557.45 

0.00 

557.45 

557.45 
27046.35 

652.80 

1.84 
1676.34 

1846.06 
110680.28 

0.00 

0.00 

0.00 

000 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
.o0 

0.00 

472.32 

154.46 

154.46 

154.46 
21,036.00 

452.25 

21.04 
1,305.90 

1,423.33 
86240.00 

0.00 

0.00 

0.00 

0.00 
0.00 

000 

0.00 
0.00 

0.00 
0.00 

147.60 

126.81 

126.81 

126.81 
7,888.50 

197.17 

3.09 
506.33 

551.77 
12,340.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

888.41 

711.91 

711.91 

711.91 
48,06235 

1,105.05 

22M 
2.9V.24 

3.269.39 
197,12028 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

964.00 

0.00 
769.04 

0.0 

769.04 

769.04 
52M.500 

1,220.62 

25.74 
3279.02 

3.590.40 
215,600.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00
0.00 

0.00 0.00 000 0.C.) 0.00 0.00 
IV. CANAGEEROSION %WAUS 

0.00 0.00 

500 (1) 

(76) 
(91) 

(107) 
(120) 

(10) 
(11) 

503 (2) 

Backllmia. pipeca.tivc 

RCM 76c=diam 
RC 91 o d i 

RC2C107 = d' 
RCP 120 = di-r 

Snxuui mtate firbcx pipc aI"ls 
1e na'ringNet; f.r f 
R ck-k, r zv'ae 

pipe Iu __-__LaM 

C.NL 

M 

L-M. 

LM 
L-M. 

CJ-M. 
KG 

135.00 

2M.00 

0.Zo 
5,400.00 

105.33 

67.06 
961.44 

1272.67 
1,66&47 

1,44820 
1.61 

327.57 

14219.55 

158,198.04 

0.00 

0.00 
0.00 

130,338.00 
8,694.00 

0.00 

120.38 

77164 

1121.65 

1454.48 
1906.M3 

1655.09 
111 

0.00 
374.371 

16250.95 

14079621 

0.00 

0.00 
0.00 

148958.09 
9936.02' 

o.o 
0.00 

87.38 

411.17 

57.35 

694.97 
891.77 

1,395.89 
21.04 

56.51 

11.79( 0 

96,213.78 

0.00 

0.00 
0.00 

117,530.10 
113,616.00 

0.00 

59-7 

279.37 
394.73 

505.3 
659.04 

497.05 
3.09 

1679 

8,014.95 

65,372.58 

0.00 

0.00 
0.00 

44.734M 
16,686.00 

0.00, 

207.76 

1,183.81 

1,69-00 

2,149.45 
2,79 6.0 

2,960.98 
2 

o.o 
430m 

2.,047.25 

277,011.99 

0.00 

0.00 
0.00 

266,48819 
12.3,552..02 

0.001 

252.S 

1,366.60 

1,946.52 

2,473.27 
3,219.28 

3251.14 
25.74 

o.o 
547.87 

34,030.80 

319,784.40 

0.00 

0.00 
0.00 

292,60260 
138,996.00 

0.00 



Table 5-4 (coninued) 
MST' FS'1IMA1'r . MAKDX)WN

AURORA ROADS INFIM.ASrR h1m! DEVELo nM2fTPRO]IIZT 
SE:GNENT IB:DIPACULAO- MARIA AURORA 

SBCT1ON LENGMI 
ROADWAY WIDflt 
PROPOSED SURFAC-E 

8.6Kikaem 
6 mPavwmt + I mSld r 
Awstnt Ccnrcme Pavenmeri 

PAYT 
DESCRION UNIT OUANTrI'Y --

FOREIGN 
COMPONENT

AWIAE -

LOCAL
COMPONENT 

DIRI-rT 
TAXE.S 

___ONOMC_ 

BCONOMIC
COST 

FINANCIAL 
CwS 

NO, -- Is=PM)UN I" M=e31)UNT UNr(COST AMT. LINrrCOST LYNrrCOST U~rrCOST 

COST AM. COST A PESOS) (PESOS) PESO) AMT. (PAESOSK)Au 

(5) 

( 

Gr.wdrap 

.Jab.cns 
Ditrch 

'I'AL7O DRAINAGE EROSION XWRK3S 

CUM, 

CUMt 
L 

.............. 

733.421 0.01 
696 

61-6.05 00 
.........................................................----. 

31..5 

836-0 0.00 

795.94 0.0)
360.0032 0.00 

355.943.28 

427.63 

1,003.7-
170.46 

0.0) 

0.0)
0.04 

.... 

3-19.15i.18 

287.15 00) 

348.23 0.)
115.1 0.0 

. ....... 

I W^8~03 

1.265.83 

1,799.66 
497.38 

0.00 

0.0)
0. 

. 

695,099.46 

1,448.-0 

2,9840
5716-

0.00 

000. 
0.00 

7543 

V. IC-17~AL V.C*KS 

L1 

603 (3) 

605 (1) 
(2) 

(3) 
0 .o 

%kt3Ibmgfr*iI 

Sig 
RrctW-ry irn 

1ntrna.rv Sgra 
IflINCICC.'ITs 

LNL, 

EA 
E'A 

F", 
. 

!o 

2.) 
1.0 

1.0) 

1396.00 

1435.00 
1,435.00 

5.559.04 
1. 

0.00 

2.870.00 
1.435.00 

5,559.04 
00 

.452.57 

1640.00 
1640.00 

t6353.-0 
1.47 

0.0) 

3280.01 
16400) 

6353.20 
0.00 

. 

247.56 0.00 
785.57 1,571.14 
785.57 795.57 

3,102.72 3,102.72 
4.02 o. 

.............. 
. 

346.56 

1,195.43 
1.195.43 

4,106.24 
2.46 

0.0) 

2,190..36 
1.195.43 

4,.206.24 
0.00 

7w.13 

2,425.57 
2,425.57 

9,455.92 
5.99 

0.0) 

4.851.15 
2.425.57 

9.455.g. 
.00 

903.12 

3.416.00 
3.416.00 

1.,868.00 
820 

0.00 

6,83.0 
3,416.00 

12.868.00 
0.00 

......... ... . .. 

. .. 

.... .. 
...... 

..... 
.... 
. . 

J.. 

Str3-TITALCF SEG'.ENTIB 12.062,670.63 13,785,943.76 7.778,560"1 6,478,.M3.36 21.6.4.503.97 26.319.534.20 

10C.CO.NTINGENCIES 1-06267.06 1.378,594.38 777,856.02 647.830.34 ',156.450.40 2,631.953.42 

-TOTAL 13268,937.69 15 
, 164,538.13 

8,556.416.23 7,126,133.70J 23,.72094.3{ 28,951,487.62 

In GENITAL/'IF.MS.OM_ 

SUB-TOTA 

\E.1CL_, 1,326.893.771 

14.595,831.461V-T1,167.666.52 
1516,453.81 

16,t0,991.95 

1,334.4-,. 

855.641.62 

9.412,057.85 

759,964.63 

711-613.37 2,37-095.44 

7,8,747.07 
26 . 093.049.80 

1 

62099772.547..91 

2.895.148.76 

1 

UAL.SEGM.I' T 15.763,497.98 18,015.471.30 10,165,022-48 8,465.846.83 28,180.4913.78 34,94.36729 



Table 5-4 (continued) 
'fSIiS'i1MA/11'.IIRIAKI)WN

AIYROKA FOADS INFRAIflR-Xk~fl , DtVFJi jfl-NT'ROj32rsiX1NIcwr IC: MARIA AURORA-SAN wS 

SBELON LEGIH-L 
ROADWAYW lM 
PROF40bD SURFACc 

10.7_SILcxte. 
. m Pave _ M* I hld-e 
Palaird Gmeml Conree PNveert 

FPAY !M 

DIF I"rIoN 

N O. 

UN T OUANTrrY 
RA4UIQINCOMrOS r: 

-- - F . ANc AL - TIRILxT 
S=F'28 

u~ rru N rr 
COST ArW. COST j A.%fr. 

LOC2AL 

COM1N-rTA 

UNrrr 
Fos i M C 

(l 

irc 

13CNOIK 

SCOTC 

UNIT 
( 8.IrF AILS~b1-"jAMr. (liS8MM. 

FINANCIAL 

T 

uN rr 
c ~ s t 

PSo) AW1. 

L EA.MfIA(FK 

ON 

100 (1) 

(3) 

101 

(3) 

102 (1) 
(2) 

(3) 
103 (1) 

(:I 
(3) 

(4) 

(5)
(6) 

104 (1) 

(2) 
105 (I) 

(2) 

00 
20 

202 

208 
3100(1) 
301 
302 (3) 
304 (1) 

V4 (2) 

(2) 

310 (1 

Ce ibng" nAxtrng 
Tree ReJma, Large 

S 
RnA, ofE~xi tirg Cofr.t 23cma 
I.hutable exa-axn 
Ca i ecavaticn 

i-rplu cmc=, eicavatKv, 
n eC=-F-a 

B'idge CW32hAm 
Fodxla fita 

Exavcn mk,pln elevaticn 

SZrri, g.cib4l etC(h4rx1(dcd in kern.10X4)Pe auvaj c avatija 

ESm,*mat 

Eab*w rIkcm,c macrial 
.Sf prq con- n 

&*rdpq - c, amn................... 

....... 

="LA"" VXP 

IL PAN%'E'T 

Ag 
a te  

A1g e ba r 
O'sheicakepte base cumj 
Soil ag-egxod' 

-hx"iazrf.acecrCIJ2.1. 
Bitin= m rFccoa. 70 
Bininma tkckost, C.S-Z 
Sirg bi n .rfa=trNurn 
D-iA bimminma axface t 

c, g iatnfdorbitin'uom mc 
Banjw ,trce 

SQM. 

EA 

LS 
So.M. 

Cu.M. 
CU.Nt 

CU-.M 
CU.M. 

CU..M. 

Cl.. 

CUM. 

Cu.M.. 

CU.M. 

CU..M 

SU.M. 

SUM. 
... 

CU.M 

CUlit 
CUt 

CUIM. 

MT. 
MT. 

T. 

MT. 

CU.M. 

SM. 

100.870.00 

18,910.00 

1.295.00 

5.,).0 

7100.0 

1.85.0.00 

7.600 

1275.00 

210.00 

5.q20.00 

45.550.00 

t' .740.00 

180910.00 

. ..... 

3.345.00 

9.480.00 

1.991 100.731-Y 
-%.27 0.A0 

0.00 01( 
T7.95 1.474.0 4.50 

63.71 88,875.4 5 
0.0X) 0(0) 

61.15 0.1k) 
60.12 42.4,4.00 

60.12 111. ._ 
105.33 78,997.50 

-106.22 Y),4.(3.50 

60.12 12_625.20 

62.00 167.9 -, 
62.07 ,27.21 .100 

!.1Q 146.10.6 

4.3)1 82,825.80 

5.822.670.55 

132.50 443,513.55 

13154 0.00 
129.67 1.229,271.60 

13.59 0.00 
1-9.67 0.00 

5,786.87 o00 
4,279.87 0.A) 

964.15 0.00 
1,.38,78 0.00 

571 0.0 

457.11 000 

75.92 000 

2271 
M4.31 

0.*' 

.909 

72.81 

0(1) 

h89 
6,8.71 

08.71 

120.38 

319.97 

68.71 

70.93 

) 7(.94 

2.50 

5.01 

151.53 

151.53 
148.19 

151.53 

148.19 

6t-613.58 
4891-9 

112"4.75 

215.75 

1 
52.41 

.7'71 

220.407.77 

O0.m 

0.(11 
1.- 15.07 

101572.20 

0.0) 

O.(01J 

4809 .12I 
127111.17 

4283.06 

44t6207.40 

14428.84 

41981.28 

323111)4.94 

17l).1 

4465.8.29Q 

o65449726 

50873.q0 

0.00 
140-4885.34 

0.00 

0.A0 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.12 1_.104.40 [00 10J,87000 
103.21 0.00 28.19 000 

0.) 210.1 0(1 
1).33 . M.9539.... o 737.Y(.K) 
4.41 6,151.95 31.86 44,444.7 I 
0.01) 0.A0 0,M) 0.w1) 
3.77 W) 30.57 0(M 

12.38 8,666)0 3(1.07 2I.01)4.00 
1U-8 22.W3.00 3.07 55.629.5.0 
87.36 65,535.00 59.37[ 44.527.50 

174.86 -"'4vb6.so I. 17 191.46,.751 

12.38 2,599.80 30.07J, 6.314.70 
24.81 146.57520 33.80 2 0 , 
4U).35 1,837.q42.50 37.35 1.701,292.50 

0.18 12.0)3.20 1.06 7-1.079-20 

0.6. 8.6 1 4.0.845.60 

7*1.96.451" 3215,916.35 

66.24 2-21.572,80 h9.17 231.373.65 
66.24 0.00 6.17 0.0 1 

233.84 1-216.803-"0 701A 669.667.20 
66.24 0.00 6Q.17 0.00 

233.84 0.00 70.64 0.00 
1.9%.68 0.00 2172.74 0.00[ 
1,476.72 0.00 1.,".02 0.00 

21289 0.00 444.75 0.1)3 
,9 0.00 876.16 0.00 

I 

111.,0 0.00 92,28.55 0.00S0.000.00 
42.12 0 wl 3 7.06 000 1 

2.9 241.51.17 
117.s2 0.00 

0.00 0.X) 
106.42 23.0,145.37 

77.22 107,724.15 
0110 0W0 

73.6m 000 
81.09 .762.12 
81J 150.014.17 

)7./t 155.818.0 

52483 W).153.1) 

81.08) 17,02S.A 

95.74 5o_,.7, .48 
111.2I 5.,149.137.44 

26 17)0%4.9X 

5.471 101 15689 

. . . . . . . ....... 

9..It6,463.71 

217.77 728.446.70 

217.77 0.A4 
3892.03 3.621,688.54 

217.77 0.00 
382.03 0.00 

8,610.26 0.00 
6,368.01 0.00 
1.337.64 0.00 

2635.14 0.0 

0.00.0.__.0 

634.01 0.00 

I'S, 0 J) 

3.11 

187.67 

28.19 

13h.27 

QQ.Q6 
0.00 

9S.49 

102.57 
102.57 

2L2.0 

63125 

10.57 

120.67 

139.77 

3.45 

7.113 

26.00 

268.00 

434.15 

26.00 
434.15 

9.956 9 
7.363.51 

1.641.79 

3,!M.33 

79726 

1 . 1 ' 

313.70570 

0.00 

0.00 
_'57o,865.70 

139.472 10 
0.00 

0.00 

71,799.00 
18975.4.50 

189.(0.00 

804.843.75 

21,539.70 

714.216.40 

6.3m.523.50 

2.0.253.00 

13-'370.00 

11,750.553.35 

8Q',,0.00 

0.00 
4,115,742.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
00 



.
(D$" I-S'I1M f'I. 

"l'TaNC4 (conatiucd) 
IEIFAKIDOWN 

AURORA ROADS INI:ASI'RI 11t0MI,'Fo .r PRO'r 

'x;M.rNTIC: MARIA AJRI.O.A- SAN LWIS 

SBCIOt LENGflL- 10.7 ikrjw,

ROAIWAY WLurnIt 
 6m P3 l+ -I m So-K 

PR a' 
 SURK Pcx d C n-' Conce l~wm. 

PAY flIEM 

DEI3 OroN uTNrr I GUA'.N MFO z
rT 2nY~ GEr 

N O 

I OT AM1. CCOr. c rI I
 

N IT 
COST A~fl. COST'r AMV. (PLSC-)'SO) A~fr. (P'(X) AMr. (1'US(NS AMI'. 

311 (1) Pc1L% cemm t ccrxI1cpa,){0120ua-v, tCkI SOM. 	 5W.760.00 Z.14.02 13.611455.Z 2,602 15(2) Pxchw er FCPm 	 55%7.0o 142.8 6,670,841N
SON 	 . ..64.Z3 00. 73.41 o.,0 Y..17 O,, 	

4 .. 
(2) 	 20.01.5191S !Tk-. exitrigCu 	 0 10.5 0.0108.95 0.00 10.23 0.0 11.3: 0.() 3.43 0(MPAVE_.%'.T .iI,116,7.6.6I 0.;; 23.70 0.00 

5,894...
 

15.2m20.35 17,467,746.03 7 S71 28.5.,.447.IlLSIRLUT RES	 ,404.00 

400 (4) EiPSarvrepil, ftruicd4
 
( 0 cn 4cm) LxM 	 64.35 0.0 799.26 0.0 549.54 0.00 .01.55 000 !_m&80(5) Rvc"-~0 k.0 , 0.00 	 0.00: 1,550.44 0.0074p 1m 0.00

(Oom x40 cm) Um. 11.70.00 364.08 4._N2.503.20 416.09 4)0573021i 472-32 5.568.652.A0 147.b0 1.740.204.00'-2 	 (13) nmat cnc1epoks. i 

888.41 10474.I33.01 %4.00 11.601.3400D 
(40 	 x 40 a) 0.')o 0.00
an LM. 10.66500 487.77 5.01067.05 


(14) 	
557.45 545.124.35 154.46 1.647.315.14) 126.81 1.35_42S.63 711.91 

000u 
FIt S c mave p,-% d = 	 7,59_1550.251 76Q,04 8-101.811.60

4	 .1 . AK)0( 0 c 40 cn) L.4 487.77 0.00 557.45 0.0) 	
0.0

154.46 0.100(15) TeKp.;i d.w.% 	 12A.81 0.0 711.911.125.00 487.77 5-M.74125 557.45 	
0. 0 769.04 0.00 

( 1.1w 	 627134.42 154.4b 173,767..% 126.81 142,61.25 711.91L2) 	 4EA 4.00 23.66530 44,,62., 17(),W35 	 F003.14(1.2 79.04 865.170.00106185.41 21,036.00401 Cceidg in 	 8.144.0) 7,8.50 31.554.0) 48.(02.3S 19-3-9.411	 52,50.00 210.4600571-20 0(0) S 0.10) 452.25 0(X) 197.17404 di l f(jr KG 	 0.0) 1,105.05 (0) I,220.62 0.00170,860,00 1.61 275.0,.6o 1..4 314383.19 218.0.3.54.8',4.40 3.09405 (1) Scurtl cxroeCiamA 	 527957.40 22.8 3.9.277.59CU.%. 	 25.74 4.397.936.4035000 1466.79 513376.50 
(2) Stxrjca ro 	

1676..4 586717.47 1.305.0 457.065.00 506.33 177.215.50 21962.24te, ClaxP C.M. 	 1.043.78-247 3.279.02 1.147,657.00 
406 (1 lia=xtc rdt.Type4 

1.100.00 1.615..10 1.776,8)00 16.05 2010)667.931 1.4!3.33 1..%5,663.0) 551.77 (06.9-47.00 3269.39EA 97.020.00 3.5%.3.X.93 3.590.40 3.9.19.440.000. '11680.280.10 32340.00 000 197,120.2S 0, 215.tAx).00 0.00407 (1) R-hc':00 te, bnd c L0.00 0 ) 0. 0( 
 0(0) 000 
0w 	 000 )lIRANGEE ..
IV. .OSION%% 	 ' 0 f

1 3 .18.0526 0
 . 

500 () Bckrill ma . .pipe c.iv 0' CU.LM, 70.00
7	 105.33 7.373.10 120.38 426.42 87.38 616.60 50.37() 1Pr, 6 = di.n~ 	 4.155.Q0 207.76 I 14..q3.021 25-.08 17.645.60 

(91) RCP 1 an d - -it 
Lm. 91.100 676.06 6.1,521.46 771-64 71)310.42 411.17 37.647LM.. 	 27.7 5,267 11301961.44 0.(0) 1121.65 0.0 	 17789 .360 146.0(107) 107 cn dumca.w LM 	

570.35 0) .144.73 0.I0) 1,692.00 000 1.946.5 0.001-27-67 0.0) 1454.48 0.00 694.97 0.
(120) 	 R'C.CIM an dia 

505.63 0.00 2,149.45 .00) 2,473,7 0,00' 1.668.47 0.00(10) .Srtura-m 	 1066.83 0.07 89)1.77fm b ppe b=S'1 s CLUM. 	 0.00 659.0445.00 1.448-0 65.169.00 1655.09 7447904 	 0.00 2,706.60 0.00 3-219.28 0.00(11) 1cid,,.jr £md fix F C1tCIC 	 1.35.89 58.765.05 497.05 22,.0725 2,%0.%KG2,800.00 1.61 	 133,244.09 3231.14 14620)1.104,5W.00 1.0.1 5152.01 21.04 58,912.00 3.09 .652.00 2A. 64,064.01503 (2) R calcr&~,r74l~a= salvage 	 23.74 72102.0 
0.00 0.1) 

_____ Pip c.isoL 	 0.0.00
275 0 343 .0 65 00 137 434.881 0(0W 547.87 0.10) 

http:64,064.01
http:58,912.00
http:14620)1.10
http:133,244.09
http:KG2,800.00
http:58.765.05
http:1cid,,.jr
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http:1.647.315.14
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http:5.568.652.A0
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http:11.70.00
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http:W.760.00
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Table 5-4 (contiuincd)
 
C rST1MA .'BREAKIXOWN
 

AUJRORA ROADS INJIA1tRtji U-LNEf~w5r PRO1Cr 
b1iXJNC~r iC: MARIA AUJRC8A- SAN WIIS 

SflON L.NG4ft 10.7 KiIcr,
 
ROAAY IDIInt 6 m Pawmna't +Iin s}mdi
 
POPOID SURFACE- PLvd Cw)at Catce Pa!, 7!r
 

LOCXAL 
PA EK N BX~CON.4K PINANCLAL

CONGIWOaN1.2TPA nmCOMPON TAXS'I" COST
DUUL-7 COSTDESCRJKnN UNrr QUANTrY '-NANCIAU ]---- 0M0Mr 
($=P3) ( srT U LNNO. rr UNrr Ur"674rr UN rr Cosr A~r. coSr c rCOST 

COSIT AIMT. COST AW)T. (PESOS) (PESOS) ANr. (EO) AMr1. (P'ESOS) AMT'. 

(5) Giner i CDJ 733.42 0.00 32 0|509 Ga CI.LM. 0 0 0.(X) 87.15 0.001 1 583 o Do 16.50000 6%.45 4.52e,.925. Nl: o 031341 .524.lSO.W. 3.2, 226349500 1794"6.127 11.607.8-11.51 2.01a,10 13.314.68ux)60LM.Dic 256.05 0ox) 326.92 01) 17)1.461 000 115.11 0ool 497386 0 571.62 OD 
c n1D ...............
..


.ALTO C8RAN~1ACEERXO14 V.RKS 4.W,5.496.56 5.33_.C00).40 . .2.324.092 0.003N 11-017,399.3. 13.674.". 50 

V. VDE1rALiOwuuS 

63(.6.00 000 45257 0001 247-5 
6.05 1) Wang ign 

o(X) 346.€,6 0.00 00 0.0007.13 990.12EA 4.00 1,435.00 5,740X 140W.00 65,0.02 785.57 3.142.,S 15.43 4.711.72. 4,57 9-02. 3416.00 1366400LJi (2) Rp4rry .gru EA 2.00 1,435.00 2,870.0K0 1640.0) 38.1 755 1.571.14 195.431 2.1-62425.571 4.951.151 3,416.00 I 6.832.00{3) i rma" So
o610 EA L.oo0 5,559.04 11.11&0 6353.20 1706.41Sodding 3,10L..721 05.44 8412.48asOM. 1.72- 0.00 1.97 000 
4.20624 945592 18911.85 1_'86800 23,7.%6004021 000 2.00 0 0 "9 0001 ..000 .... 
 . .. 


. .
 

=ALTO NCIDENM.AL AUWKJS ...... ..... ...... .... .. . . .
1780 541.431 095 ~1.80 13.6.4 6220 

I...............................
. ..........................
4,,5.oi 109& 6i1 .........50...............................
 ,3 0 

SLB-TOV7ALOF SGi-'ST iC 3a,495.400.14 43.4.853.00 16.4.831
33.,, 1),0239q( 77.6111357"43j 88,135,0035 

,0- __ (___- ' ___ES 3.d.-W.O.01 __E__-' 4.3)W,485.30-______._L .--.. .,-,.-.I _________.,_______7.761.135.7811 ______.___. 3.-160.48 8.913.590.39
423"4,24o$0.15 I 48.'.3, 1 -6,978,155.31J 17,626.M .77[ 8537 493.62 , %,949.494.24 

10 EIALUM,4.494.02 
4.83.4319 3,f,97.815.531 1.7l6-.&K 8.5,37249.30 9.694.949.42 

u__AL_ W49,A 34.17 _ _- .675.970.8 - 33.9.742j 1 1.44.443.66I3.r.6,35.4."3 L 2.58701.77TIUIAL SEQ NTC5T 
-

3.254.07-7.67 1.551.123.09 7.5127794.50,V5,78&90 57.491-473.91 43,930.04851 20.,40.161.74 101,4 52242 115.175,999.15 

http:115.175,999.15
http:20.,40.161.74
http:57.491-473.91
http:1.551.123.09
http:3.254.07-7.67
http:2.58701.77
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http:9.694.949.42
http:8.5,37249.30
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http:3.d.-W.O.01
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http:6.832.00
http:3,416.00
http:1.571.14
http:1,435.00
http:4.711.72
http:1,435.00
http:63(.6.00
http:5.33_.C00).40
http:4.W,5.496.56
http:11.607.8-11.51
http:CONGIWOaN1.2T
http:BX~CON.4K
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Table 5-4 (coesimuod) 

AURORA ROADS INF'RASrMXI.XURE DLK."' OPMINT PROJBT 
SE)GM09TIC: MARIA AURORn- SAN LUIS 

SBTON L.ENGI 10.7 , '1,es-
ROADWAY WIDTTL 6 m Pavew + 1 m Shn~dw 
PROPOSED SURFAM- .*n11 C mte P vnar 

LOCAL [ :NOI FINANCooPOIREIGN COMPONENTr TAXES COST CSPA E4COMPONE17 
DIRXT 

U U UNIT NNT -UNIT 

_ _ ___ _ __ _ _ ItUNTUNIT COSTC_~ _ _(PSO) AMT. _ COST _._ COST 
COST AM. ... COST AM]' (PESOS) AMT.ESOS)AMT.-MT.P(PESOS) AMT. _ 
 (I S-9_ ______ ___,,_ I __ ____ M' 

L E.AKI, I -

S2) C,% s
(3) TkrwePo0,7 L.0 0. .31- -,104.40EA 5627 0.00 64.31 1.00 100 0 . 241,5117 3.11 313,70570.07. 103.21 0.00101 (1) R aldof ,Saau ObJaC KrM 0.09 
Z819 0.0) 17.52 0.00 187.67 0.00L.S. .
 00 0.0 0.00 0.00 2198.9 0.00 0.00 0&(3) Remov54al pa.m 19of E.xi Ccr',crc SQ.. 18.910.0 77.95 1,474.034.50 89.09 It,8415.07 36.50.'t102 10.33 5.310V 3.0 37.'0.0 I -'050,145.371 1.7
CUM. 1..95.00 63.71 88,875.45 72.81 10157221)


(1) -8.99 737.0.9 0 10842 .00 1' G-17 2576,65.0UrmLeh:tbk .cis-ai 70 

(2) 
4.41 6,151.95 311,6 44.444.7 77.2. 107.724.15 99.98 139,472.10Ccxmmn e= a, CU.,L 5,92o0.48 0.00 0.00 0.00 o.o 0.00 0. 00oo o.0) o.0o 0o(3) &z4,q amx 0oo 0.0 0.00w CUM. 61.15 0.00 69.89 0.00 3.77 0.00 39.57 0.00 73.66 0.00 9549103 (1) Soxare aai 0.00CU2t 70).o 60.12 4, 0 171 -.480. 1-38 8.666.00 .07 10 .9 81.09(2) ridgee ca 56.7e,1- 10.57 71.79.0CI.M. 1,850.09 60.12 ,"'0 t.116671 127111.17 1238 "03.00(3) FIazx!2 till 39.07 5 -.6'.50 81.09 150,0i4.17 10..57 189.7M.0750.00 10533 78,997.50CUM. 120.38 90283.09 87.38 65,535.00 59.37 44.527.50 207.76 155,818.0C 252.% 189,060.00(4- Eiav beicwplan cv~~xr CI..M 1.2175 0 6S21 .1W,4.40.50 349.97 446207.40 174.86 ' -946-50 1M.17 191.466.751 524.83 609.153.90 63,25 N4,843.5(5) Sbig c-rbbirg. ct~lnmluded in ltcmlO.X4) 

(6) Pipe,-,,t czca,omn 210.09 60.12 12,6220 8.71 14428.84 12.38
104 (1) Emtd1: 

Z59993 3..07 6,314.70 81.09 17.02.&64 10157 21.539.70CUJ.M. _920.09 62 .- N675-20 70.93 41 681.28 24.81 146.875.-0 33.801 2.0%.090(2) E wlm: t a 95.74 5.7)6.48 1-0.67 714,366.40CU.M. 45.550.00 62.07 2,827,288.50 70.94 3231194.94 40.35 1,837.94250 3735 1.701.29150 111.29 5.00.137.44 13 77 6.366.523.50105 (1) f ugm mpww-x,4 aino SQOM 66,740.W 2.19 146.160.60 2.50 1041.10 0.18 12,013.20 1.08 72,079.20 2.66 179,054.19 3.45 8,30
so-%t 19.910pa- 43 SIS 501 9465029 046 8.699160 2.16 40 F-f Q 5.47 103,356.R9 7.m9 11.70

1'AL1"O EAT I'A yK 5.822.,670.55 6654497.26 .711,96.45 3.215,916.35 9.366.463.71 11.750,55335 

IL PAVE ,E ,T " 

20 Agt xkb: €cm CU-M. 28,500.00 132.59 3,778,815.00 151.53 43186%.51 , , 0 3.0066.24 1,887,,00 69.17 1.971,245.00 217.77 6.206,496.51 2:8.00 76.8,000.00
2D1 AgQIgxM-has-re 
 CU.M. 132.59 0.00 151-53 0.0 66.24 0.00 o9.17 0.00 217.77 0.X) 268.00 0.002M O'bod& b coarw CI.M. 8,610.09 129.67 1,116.45&70 148.19 1275955.99 233.8.4 013,362.40 70.64 606,210.40 36Z03 3.289,3839 434.15 3,736,031.0ms SoilAgvgra i CU.M. 132.59 0.09 151.53 0.00 66.24 0.09 69.17 0.00 217.77 0.09 2e68.00 0.00 

301 Bi ,,rmmcoK MO-
 M.T. 76.00 5,786.87 4-9,802.12 6613.58 502632.25 1,996.66 151,747.668I _,172.74 165.12.24 8.6102.6 654.79.93 905629 73667804 
04(1) Siw'kbxtmmaarfxace . : M.T. 964.15 0.001 1124.7/5 000: 1.89 0.00 444;.75 0.00 1 1.337.64 0.00 1 1.641.79 0.00 

870.16 .09 2,62.14 0. 0.00Bin13=wczwmig
co. 
 ).M. o000457.11 0.00l 5ZL411 0.0710<i
111.60 0.00 ZZ55 0.00 0.0 7Ol 
310 (1) Bitz irT.3abronor,(2thck. 60760 75.92 4.612.8992'0 8e.77 5271K7.96 42Z12 2559'1.20 37.Q6 2, 3 - 68 . 162.78 4 ,
 

0.09 

http:559'1.20
http:5271K7.96
http:1.641.79
http:1.337.64
http:654.79.93
http:165.12.24
http:1,996.66
http:502632.25
http:4-9,802.12
http:5,786.87
http:606,210.40
http:013,362.40
http:1275955.99
http:8,610.09
http:76.8,000.00
http:6.206,496.51
http:1.971,245.00
http:43186%.51
http:3,778,815.00
http:28,500.00
http:9.366.463.71
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http:21.539.70
http:6,314.70
http:14428.84
http:ltcmlO.X4
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http:78,997.50
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http:5,92o0.48
http:139,472.10
http:107.724.15
http:6,151.95
http:88,875.45
http:It,8415.07
http:1,474.034.50


Table 5-4 (coamiacd)
CETIMIMA'I . MliAKI3 

AURORA ROADS INFRASTRL.IJR3 DI..OpIM14T PROJCr
 
SEGM04TIC: MARIA AURORA- SAN LUIS
 

SCnNLENG'TL 10.7 Kil'e.= 
ROAIYWAY WD'Ifhi 6 m Pavmiat + 1 m S 
PROPOSED SURF/A Aijmlt Cnrxte Pavemes 

LOCAL B ONONFC FANCLM
 
PAY rIUCMOETD1R13 PAYITI _ COMPONENT TAXES COST COST
 

)ld"' I s e3) UNrr UNIT I NT UNrIT 

COST AhCE COST AWr (PESOS5) (PUSOS) ANTE (11ESOS) AMT. (P1ISOS) 

311 (1) amocr -e 
 - ]0.00 _ -me__ei .. . 

(0.20m '.k&3k SO0.M.00 5 0.00 44 8,95
(2) s 	 50..:S-t-3 .. 731 (o Z 7 0.0 2.0w llm ~ 1.800If	 ti.4lu. z..............zi .....I .......... ....... . ....... .. .. . . . . oo: .. ~ o0o 

AME
 

.. 

( it) SRICal Tt 0 

400 (4) ,KtI5san 4kc- burstw(.toc x4Cea)t (0c cc)995 LM. 	 6'.5 0o 0 0i0.0 7W26 ooo0 54.. 0.0 	 31.55 0.0 1.-1488.0 1.5.4 -0
(5) 	 P04.-au T frm 0 0ni0 0 0
 

(A, = 40 a) 1- -0
LM. 11.790.00 .1&4.38 4  49057-10.21 47232 5.568,652.W0 147.60 1.74f.2N.00(13) Pr=!. c e pl, &iwn 	 88&&41 10.474.383.01 964.00 11,601.360.00
C.0 0.00(40 c x40 m) LM. 10,665.00 487.77 5-0067.05 	 0.00557.45 5945 .35 15-4.46 1.647.315.90 126.81 1.35-142&65 711.91(14) 1PC,?Sca p1ciL,, n 	 7.59.55023 769.04 8.,01.811.60 

(
40 0.00 o.o 

x4O u) 0.0o=LM. 	 487.77 0.00 557.45 0.00 1.4.46(15) Teg pl ,n 	 0.(,0 126.81 0.04 711.91 0.00 769.041,123.00 4.87.77 5.48.741.25 	 0.00LM. 557.45 6271.4.42 154.46 173.767.,0 1:6.81 14.m 1.25 711.91 800.901.92 769.04 865,170.00L-.d t 9 4 66EA 404 :3.,5.50 . .oo 27046.35401 C.=r drculn L.M. 	
108155.41 21.036.00 84.144.00 7,.888..0 ,1.554.00 -48,0t.35 192.329.41 52,590.00 210,3t0.0057120 04.o' 652.) 0.00 45' 5 0.00 197.17 0.00 1.105.05 0.00 1.220.62404 	 R~rimug sct fcr brdgesb, coawt 0.00

KG 	 170.86.00 1.61 275,018.601405 (I) 	 5 xacax rt CLam A 1.84 314.-83.19 21.04 3.594.894.40 3.09 527.957.40 Z2-88 3.09277-19CLI.M. 350.00 	 25.74 4.-97.936.401.4(16.79 513.3763,0 167t,4 5.6717.47 1,305.90 457,05.00 506.33 17.215.50 2,92.24 1.043.782.47 3'79.0. 1.147,637.00(2) C.. O.VP CU-VL 1.100.00 1.615.30 1.776,83.00 1846.06 20.'Ck,67.93 1,423.33 1.%5.663.00 551.77 696.947.00 32169.39 3,596.330.93 3,590.40 3.949,440.00
406 (1) P's a Aida. T :e A 
 EA 97.0'0.00 0.00 110&1028 0.00 &.2 40.00 0.00 32,I300 0.00
407 (1) . Rchslit 'xitidtj f L.S. 197.12-028 0.00 215,600.00 0.00
0.o 	 0.0 0.00 0.0o14.5."0,-9 I3.000 1 150 	 .00 0.00 00 0.00 0.04,571.067.% ,,..555..2. ... ......... .
......
.1,33.35.00 

IV. CRNGEEPOSION VAYKS 

1atl af,vo (1) = a pe advat CUM. 70.00 	 105-33 7.373.10 120.3 8426.42 87.38 6,116.60 59.371 4.155.90(76) RPCi-.76cdi)aa L.tM. 	 207.76 14,543.02 252.0 17.645.6091.00 676.06 61,521.40 772.64 70310.42 411.17 37,416.47(91) P-WC 91 cm dmua LM. 	
:79.37 25,422.67 1,163.81 107,7-6.89 1,366.60 124360.60981.44 0.04 1121.65 0.04 570.35 0.00(107) 107 = d'L.M. 	 .94.73 0.00 1.62.00 0.00 1.946.521.-7"-67 0.00 145-.48 0.04 o94.97 0.00 505.63 0.00 	

0.00 
(120) RC1 I0 cm dia" .M. 	 2,149.45 0.00 1473-27 0.00,66&.47 0.00 1906.83 0.00 891.77 0.00(10) S CaV ra b= P PCbMai211h C..M. 	

659.04 0.00 2,708.60 0.00 3 19.28 0.0045.00 1.44-P 65.169.00 1655.09 74479.04 1..05.89 W.765.05(12) Reidafirg R~r C 	 497.05 22.,672 2,960.96-RCP1 KG 	 133244.09 3,Z1.14 146.301,302.8.00 1.61 4.50800 .84 5151-01 21.04 58.912-00 3.09 8,65.00503 (2) e cnrx,- r.. 	 2288 64,64.01 Z5.74 7072.W0-7e0.4.0 0.00 	 ,. 0.00 0 .00r___ LM _____ 3?7.57 0041 374.37
ipe mideiu 

00Of 56.51 004 163.79 0.04 43.0.88 [ _ 0.001 547.87 0.00 

http:64,64.01
http:133244.09
http:2,960.96
http:W.765.05
http:74479.04
http:65.169.00
http:2,708.60
http:2,149.45
http:1.946.52
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http:107,7-6.89
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http:3.594.894.40
http:314.-83.19
http:170.86.00
http:1.105.05
http:210,3t0.00
http:52,590.00
http:192.329.41
http:48,0t.35
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http:21.036.00
http:108155.41
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http:SO0.M.00


Tabi 5-4 (codabmcd) 
COS ESTIMAM A

tracP.a ROADS MFRAS1MLJCJ DVELOmiCw 
SEGG "71C: MARlA AURRCA- .SA !.UiS 

PRQoj-T 

salna rLNGfl= 
ROADrWAY UMWn 
PROPOSED SURFACE-

10.7 Vkit 
o m *.emwx+ I m ShaAd 
A..ltCcnrete Pvrm"i 

[PAY fl* 

?U4 

DC'.A...II'N UNIrT 

CUM. 
LN 

1 

OUM.MMHY "'"ov L 
(0 I' 

P 
2s) 

I 
COS-rT AMT. 

-- 000O 

X)OU e, .4 4.52692-50 

0! 

...... .. .. 

J CO=1 
CNT TAXES 

.C~hO -
32=P) UN rI UNIT 

UN I COST AMT. COST 
COST Amct (PESOS) (PESOS) A-Wr. 

88.-'O ow 427.63 0.03 2S7.15 O00I 

1.0 71 A.0 V8l) " 3450795W%,51os5173641,51, 1()7 6.524.183 34 12 o~ 
m*462.~03w 

1 
O: 17T OW01 115.11 OW0 

.... . ... ..... .... . [ ... 
T17,_99.52 

so.ota J 
CCT 

UN IT UNIT 

COST COS 
(PESOS) AM. (PESOS) 

1-'583' 00 1.4-220 

1.799).66 11.69.82.51 2.4.U 
497.38 O.W 57.62 

. 
-3.674.9"-50 

IAL 
COST 

An 

O.0 

3.314.6O 
0,00 

. 

60.5(1) 

A. 

610 

V .'A sL 

RcF i-y -.(3 ySiL orm~mEA 

,T,AL 

L-% 
EA I 

EA 

"=. .. 

400 

'(01) 
. 

" "k 
1.4358);Y- 0 

1.435 005,55(;;(904 
...04 

17'. 

5.40D1) 

2.870W001 . o11.11(3) 

0.00! 

45-''7,.. 
1-U)W004S.5 , 

It,.1001) 
o_353.20 

1.97 

0, 
6-0Wo , "1 7OW 24... 

3241)01 785.57310.
1S',.4l .10'7"2 

. 
0O0 4000 

51W.43V..... 

3 
0-,w 

1,142.8
( 

.. i 

1,571.14 
6-205.44 

OW! 

.9186, 

.,- oto 
1195.43 40. 7"-~ - OW 

1195.4: '-6.I 
4A 8 1241 8412.48 

0 0.O... 

...........I 1 5.oS.." 

7 'Ul 
-. 57

711.5.13> 

2.425.571 ... . 
9,455.qf 

0.00 9 l,-,0.0
97 ) 3.416. 13664.010OW;TU"-" 'A3)1.0 13 O 

4,851.15 3,416.00 6,83200. . 
,911.85 j 1-W.00 :5.736 

2. .'s. 
0. 8,20. 00 

33.40-29 W 

, , I 

SU TOTAL OF S1.OME\T IC 1515656.6II 

10.8-.IC3 

-

18"20,11.9.9.31
3.315.913.48 

I -475.0482G9 

3.789.624 88 

4io5.873.c, 3.02.,13324 I 

15.185.69527 
1.516.5..53 

16.704.'6481) 

67 8 
" 

wo11.1o3.937W08 .8 
73.71N.0%.93 

7.456.7O9..' 

7.745.676.94 
_"____ -___.__3 

. )% E L_______,_F_-KT-%FJ0Ct&' :j6 7 37 3.20.313.32 1.670.426.48 7.370.90o.0 8,52-244.63 

TL ALSG ST 43.3r_.357.37 49.5 -817.94 38.43,4..,.'9 19.8-,4.666.58 87.5M.30023 10122.. 624 



Table 5-4 (coebued) 
CmOST ErmDATEBEA YWN 

AIJROR.A ROADS NFRAS7'RL=2 E *N"ELOeMENT PRQJrT 
SEGMLNT ID: SA-4 LUIS-BALER 

s'cT'ON LENGMT 
ROADWAY WlDTHt 
PROPOSED SLWAE.PE: 

7.13 KZ _ 
6 cP3 N~mt + I -mStr 
Po-ard Cei Cnrrte Pvemmr 

PAY 

NU 

DESCRPMN UN rr 

I 

QUA.NrrY F 
Nrr 

m t 

1OCAL 
RPFEiGN COMPONI-NT 

COMPOLENT DU0T1KNMUNUN 
UNrr COST AM% 

TAXES 

COST 

MONO*4rIANLA 
COST 

COST COST 

COST 

COST C. A. (PESOS) (PESOS) A.MT. (F'EOS) AMT. (PESOS) A.w'. 

!L EA'THW8UX 

J 

1 8%. 

(3) T-=R zL Lx~e EA101 (1) .-- .,of LoF)) 
(3) I - S . FR lQ5f F , 

i 102(1) , U k sg, CUM% 
C) CI..._
(3) -- CIU . 

103 (1) sm ,z a , CU. 
m s(U) I I. 

(1>~ ~~~~~~~~~~~%FO'bcoiF U..
(4) E.%4 v , plof e...49Qn . 

C') Shx , =-ro e,.. v-...rc:, .. )I1,nIt,= X 

Cu71 
104 (1) E "ner C2.ME'akz mw a 

(2) Eo > - .e>erJ '-..j ,alv F CJM F. 

105 (1) -ciQn OM 
) . c-& SC .s................................... :..... ......... ::. ... ..... 

.... ...... 
FL TO E-.xm-%vcp 

'(4"H 

3..0 
,-

9,45 (9 

2.113)13
2.035(00 

, 

. 

2Pipe) 
2100. 0 

2. 13)0 
23.,5001 

13.29.0 

N"0,w 

41.27 0013
0xo! 

1 
" ' ,

-- Q 5 -N -,c()-iO~ 

f,171, 63.N91.4-. 
0,.i 013)

011' i73.2. 0 .2 

12 i 0()N) 171 001) 

9cxi0._12 01) 

0.3 oiuF 

F 
9012T 19.83.90 
f2.0, 1.3.32.z,.0007 11053 010 
6'071 013) 

:-19 .4S.SOSO 
4.3: 

, 
12_9 013i00 

917235.90 

' '7 

643 OW,3
0(o 0,(0) 

3.1. 
. ....9 

-- R1 72.447,55 

O1) 0. ,A)
1', 1 

r.) 
' "6I 1 0 W1&71 013) 

~ 01): 
0W 

. 

1--4)& 
7')..91 14.4.4.37"i-r iL-% 
71).9.4i 0(,) 

2.. ~~ 91 
501 117,s'4.f8i ;iL 

0oo0 

5.S02.1) 

.03-21 013w 
0,3o0 

19331 ,0.747 

4.41! v4.355 

0R)' 0.)
377 10.,7.15 

1.35 0713ii CO 
•1.3 00) 

87.35V 013) 
174.59 0.0 

12-36' 3.4&,.*) 
24.1 F 5"11010) 

" 4 i 0.13) 

019 4.017.0. 
0 10.519.3)0 

'. 

10.5.25! 

I012 1.U. 

2&19,
28.9 

38.9' 

31. 

0(CI3 
0.F 

59.37. 

-4007' 
33-SO 

37.35 

1.08 
216 

4&350 0) 

000,
00I 

142 71340 

1.7(3)70. 

000 
E',,595 ' 

0I3 

0 O1.0 

0I0 

8,419)N13, 

70.w 0020i.Oo 

03) 

24.1059 F~i 

50,.T130-%" oo 

F 

2. 115.7.991 3.11 150.30., 
167.52 0.0 976 F

0.O Z19 000 
1'$.42 -. o2-33 1 .2 7 41*.748-.07o.R 5 0%A I Nt,0 

771- 7t 01359.) W,96 99.46010 

0o) 0.00! 000 0(0
73e>', 28.8 14.45 F 95.49 270.714.15 

0 F00 102 7 0.0) 

i3.070.00 10'157 0(0 
~ 0.0 2215 .3 

0724-9 91 315.1 010 

2.0.. 

1.04517 .6796., 12.07.00 

111.29 0.00 135.77 0IN) 

2..81 K&81.5 1 3.45 77.13)4.99 
. 125.4-1-158 713 1.45,1)005.471 -,A44 .- 700iiI tAil l;. 

. ;A... 
1 58 

'(200 A ± car.r CU.).. 2370)00 132-59' 314.238's 5l.53J 3_.4.135..•, .24 I 1_o.<3.) o4.17 e3,0J"00 '17.77 1,119.10 295.99 63.100 

F 

.01 

.5' 
;3 

(1) 

F 
(3) 

.5.4(1) 

A cvzntmce cCrwM 

ag-rq b 

Gravel " 

p
R..ih ac o. 

5.r'Ic5. ir.g r,,.,z.x '=-

cu-%' 

C..'. 

MT. 
MT. 
MT. 

60.0.00 

159 

I-"q67l
1 .9 

-N0.1.b7I 

5.967 
'79.87 
W14.15 

o.13) 

,.CU. 0(0 

000 

0.010.1 
0.0 
0.0 

0 

151.53 

1-1819 

14&19 

m13.58 
489-1.9 
1124.75 

013)F 

W.,"1.3 
0,0 

0100 

0(0'
0.(0 
0.00) 

24 013)F 

233. 1.515.2& 
6.24 0 

233..4 0.0 

.99-.8 013)
1.47972 0.0 

212.19 013) 

69.17 

70.64 
7 

7064 

2-17"1-74 
1.6092 

444-75 

1 

457,7472) 
0 

0.00 
0.10 
0.00 

21.U3 

773902(030 

8,610.26
6.3,5..01 
1,337.b4 

0.13 

2.475..44.57 

0.00 
0 
0.00 

2M500 

4.015 

29..1 

9.9-.6.9 
7.33.51 
1.6.41.79 

0.00 

2.813'72.00 

00 

0.00 
0.00 
0.00 

310 () 

,0.99 

-\,,r'c5Ac~b~cz,=rxxmouw9-
BCJ.M% 

.. t_ S __ _ 

457.11 

7S.92. 

0.00 

0. 

215.75 

5"2.41 

8&771 

000 419.)9 

0.99 111.60 
oo0{00o00. 

0.0 42.12 

0(0 

0.00 
[ 

0(0 

876.16 

r.55 

37. 

0.99 

0.00 

00N 

2.6)5.14 

0.90 
634.01 

128.89 

0.99 

0.00 

0.00 

3.234.33 

0.99 
79726 

15.00 

0.00 

0.00 

0.00 



Table 5-4 (contianed)
CxST ESTIMATE .EAKDOWN 

AURORA ROADS INFRASIRUCrIURE DVELOP.MENTPROI-T 
OMETID: SAN LUIS-BALER 

SBCrlON LENUT-
ROADWAY WII1t 
PROPOS SURFACE-

7.13 V; 
6 m Pave=x + I m Sxhidr 
Patlad Com Cavare Pawme 

P.a 

DESCRIM N UNfl' OUANWT 

UNO 

COST 

O.lEN 
COMPONENT 

(1UNrr 

AMT. COST 

32 

AMT. 

LOAL 
"COMPONENT 

DU r 

_ _ _ _ _ _ 

UNrT
COST AMT. 

(PESOS) 

TAXES 
: 

___ 

UNrT 
COST 

(PESOS) AMT. 

BONOMICUCII 
COST 

_ _ _ _ _ _ 

UNrr 
COST 

(PESOS) AMT. 

COsr 

UNIT 
COST 

(PESOS) AM. 

311 (1) 

(2) 

Palr cee 
(0.20 nts thck) SQV 

Paxhbzce&POpa - SOM 
Seali'Tawi e jirtiwmPOimerL 

:.::'..:..:::.x:>:x.>....--. 

rMALTO PAV2.IE'r 

26,795.00 224.02 

64.23 

8.95 

6,00615.90 

0.00 

0.00 

7.157,115.80 

256.02 

73.41 

10.23 

6,860.149.61 142.83 3,827,129851 
0.00 28.17 0.00 
0.00 11.32 000 
....... : ...:.:--13 .0 

8,179.581.36 5.499,401.85 

8210 219.890 
8210 2199869.50 

28.18 0.00 

343 000 
:' :..::.300 

2,821 549.60 

9951068p796 
M.8510687279.46 

101.58 0.00 

21.55 0.00 
2.500 

13.678963.21 

495 1209.152 
448.95 17'02,6155 

120.58 0.00 
23.70 0.00 
2-..-

15,478.067.25 

III. STRL-IZTRES 

LA 

(A 

400 (4) 

(5) 

(13) 

(14) 

(15) 

(22) 

401 

404 

405 (1) 

(2) 
406 (1) 

407 (1) 

PCS on're pimixtmii.d 
(
4 
0 cm x 40 cm) 

PFmcamo prakep. &rnrisbd 
(40cm x40c) 

Pr af comrue piles. &'iw, 

(40 cmx 40 cm) 
PCA'S cGrte piles, driv. 

(40 cmx40cm) 

Test pitedriven 

LcW tei 

Cnrtt bridge railirg 

Ririrfcing xeeI flrbridges'boz cjve 
Sn'wjal c 4Clan A 

Snrb ralccmtA Clam P 
PJaxme gks =.T'p,4 

Rebi:itadaioexi.sts:id 

LM. 

LM. 

LM. 

LM 

L.M. 

EA 

L2. 

KG 

Cu.M. 

CU.M 

EA 

L.S. 

69935 

364.08 

487.77 

487.77 

487.17 

23,665.50 

571.20 

1.61 

1,466.79 

1,615.30 
97,020.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

799.26 

0.00 
416.09 

0.00 

557.45 

0.00 
557.45 

557.45 

27046.35 

652.80 

1.84 

1676.34 

1846.06 
110680.28 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

549.54 

472.32 

154.46 

154.46 

154.46 

21,036.00 

452.25 

21.04 

1,305.90 

1,423.33 
86,240.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

000 

31.55 

147.60 

1268 

126.81 

126.81 

7,888.50 

197.17 

3.09 

506.33 

551.77 
32.340.00 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

1,348.80 

888.41 

711.91 

711.91 

711.91 

48,062.35 

1,105.05 

2288 
2,982.24 

3,269.39 
197,12k.28 

(00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

1.550.44 

0.00 
984.00 

0.00 

769.04 

0.00 
769.04 

769.04 

52,590.00 

1,220.62 

25.74 
3,279.02 

3,590.40 
215,600.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

A T S mr l 8 s0.0 0 
. ........ 

0.00 0.00 0.00 0.00 0.00 

IV. [ ANAGE82EOS!ON Vt4K 

.50 (). Bac~kfil n~tl, ipe ,'a.wvn 
(76) RLC'C.

7 
6cm dina 

(91) RC3 91 cm damei" 
(107) 1 C 107 a diameti" 
(120}) IR3( 120cm d it~e 
(10) Sc. or~t c o lehawl 
(II) Reiifrngee fc zn 

503 (2) Penoa clr, rlaccmi iav~e 
_ __ _ pipe c ij -sl 

CU M 

L.M. 

LM. 
L.M. 

L.M. 
CIJ.M. 

KG 

12M. 

85.0 

104.00 ] 
39.00 

55.00 

3,300.00 

105.33 

676.06 

91.44 
1272.67 

1,668.47 
1.448,20 

1.61 

327. 57 

8,953.05 

70310124 

38,276.16 
0.00 

0.0 
79,651.00 

5,313.00 

0.00 

120.38 

772.64 

1121.65 
1454.48 

1906.83 
1655.09 

1.84 
0.00 

374.37 

0232.06 87.38 
80,354.76 411.17 
43,744.29 570.35 

0.00 694.97/ 
0.00 891.77 

91,029.94 1,305.89 

6,072.02 21.04 
0.00 

0 .0 0 56.5 1 

.......... ........ ... 

7,427.30 
42,761.68 
22,243.65 

0.00 

0.00 

71,823.95 

69,432.00 

0 .0 0 

59.37 

279.37 
394.73 

505.63 

659.04 
497.05 

3.09 

163 .79 

5,046.45 

29054.48 
15,.39447 

0.00 

0.00 
27,337.75 

10,197.00 

0 .0 0 

...

207.76 

1,183.81 
1,692.00 

2,149.45 

2796.60 
2960.9 

22.88 
0.00 

4 3 0 . 8 8 

17,659.38 

123,11644 
65,9794 

0.00 

0.00 

162852.89 

75,504.02 

0.0 

252.06 

1,,366.60 
1946.52 
247327 
3219.28 

3,.251.14 

25.7,4 

0.00 
5 4 7. 7 

21,426.80 

14212640 
75,914.28 

0.00 

0.00 

178,812.70 

84,942.00 

0.00 



Table 5-4 (coalilned)COST EMIMATE -BRE.AKDOWN 
AURORA ROADS INFRASI'RiUJRE DEVELOPMENTPRo13r 

SEGMENT ID: SAN LUIS-BALER 

S81ON LENGM- 7.13 Klkxnrks 
ROADWAY WIDT1- 6 m Pwm't + 1m Shoide 
PROPOS SURFACE: Patlar Cm Cccret.e Pawmon 

LOCAL BmNom3r FINANCILLPA TIPAYCOMPONENT OR~EIGN COMPONENT TAXES COST COSTDIRUCTDESRIPION UNIT OUANTrY '" 
__ANC___OO_. 


,...... 
a (Ii(132)LO.Trr UNtrr UN ITcosT A T UNITcosT UNIT 

cOST 
UNIT 

COr 
COST AM. COST AMT. (PESOS) (PESOS) AMT. (PESOS) AM. (PESOS) AMF 

(5)509 
600 

Ci. drip apGabiaaz 

Um Ditch 

ALTO DRADNA( ~.~.'..EROS10N WORKS 

". 

IC 2-
CU.M. 

LM, 
. . ............... . . . . . ... 

733.42
696.45 

286.05 

0.00
0.00 
0.0 

"..:.............. 

20,503.45 

83820 0100795.94 0.00 
326.920 000 

. 
.... ........... .231.433.09 

427.63
1.003.72 

17046 
.... 

. . 

0.00
0.00 
0 

. . 
. .213,688.58 

. 

287.15
348.23 

11511 
... 

.... 

0.00
0.00 
0.00 

... .....87.030.15 

1,265.83
1,799.66 

497.380 
. 

0.00
0.00 

445,121.67 

1,448.20
204840 

.2 

0.00
0.00 
0 

503,22218 

V. INCM11rAL WRKS 

603 (3) 
605 (1) 

(2) 

(3) 

610 

Mea beamgpxrdal 
WaTirg Sin 

RcVA- sigm 

Irzmat7y Sivm 

Sddir. 

.M. 
EA 

EA 

EA 

SO.M. 

1.00 

1.00 

1.00 

396.0 
1,435.00 

1,435.00 

5,559.04 

1.72 

0.00 
1.435.00 

1,435.00 

5,559.04 

0.00 

452.57 
1640.00 

1640.00 

6353.20 

1.97 

0.00 
1.640.00 

1,640.00 

6,35320 

0.00 

247.56 
785.57 

785.57 

3,102.72 

4.02 

0.00 
785.57 

785.57 

3,102.72 

0.00 

346.56 
1,195.43 

%,195.43 

4,206.24 

2.46 

0.00 
1,195.43 

1.195.43 

4,206.24 

0.00 

700.13 
2425.57 

2,425.57 

9,455.92 

5.99 

0.00 
2,425.57 

2,425.57 

9,455.92 

0.00 

990.12 
3,416.00 

3.416.00 

12.86800 

8.20 

0.00 
3,416.00 

3.416.00 

1286800 

0.0 
[ .TINl1N'9ALw633.S 8,42921 4,673.86 6,597.10 14,307.07 19,7000 

SU-I5OTALOF SEGNT ID 9,205.871.39 9,468.919.55 5.879,784.99 3,378,862.10 15,.348,704.54 17,543,930.98 

10%4ONTNGENCIES 920,587.14 946,891.95 587,978.50 337.88621 1,534.870.45 1.754,393.10 

-10,1 74
 ,45&53 10,415,81150 [ 6,467,763.49 3.716,&31 16,883,574.99 19,2634. 6 

10[EEA ~sE)IF)E 1,012,645.85 1,041.581.15 W-,776.35 371,674.83 16,8,357.501.2,4 

S T-TUT.AL..' 11,1,1_4.I 11.457,392.65 7,114,54 
 18!7193269 
 21, 156.49
 

U25 
 916 
 569,16.19 
 327.073.85 1.485,754.60 1696,252.52EG CT 12,030,232.73M03AL 12373,964.06 7.683,703.02 4.415.496.99 20.057.687.09 22,92,409.00 

http:22,92,409.00
http:20.057.687.09
http:4.415.496.99
http:7.683,703.02
http:12373,964.06
http:12,030,232.73
http:1696,252.52
http:1.485,754.60
http:327.073.85
http:569,16.19
http:11.457,392.65
http:T-TUT.AL
http:371,674.83
http:W-,776.35
http:1,041.581.15
http:1,012,645.85
http:16,883,574.99
http:6,467,763.49
http:1.754,393.10
http:1,534.870.45
http:587,978.50
http:946,891.95
http:920,587.14
http:17,543,930.98
http:15,.348,704.54
http:3,378,862.10
http:5.879,784.99
http:9,468.919.55
http:9,205.871.39


Table 5-4 (continued)
(flSTESTIlMATE .BREAKIX3WN 

AURORA ROADS INpRASIRLX2TIJRB DEVELO'PME2 T PROJECT 
S-GMElTID: SAN WIS-BAHE0 

E1OH LENGTH 
ROADWAY WIDTI-L 
PROPOSED SURFACE: 

7.13 IGkwmea 
6 m Pavemen + 1 m Sboi 
Ax ixuc Pawmert 

PAY rEACOMPONDT 
DE3ZRn'TION 

NO. - ... " .COST 

UNIT QUANTrTY 

FOREIGN 

FINANCIAL - -7I 

- .
UNIT UN TAMr. COSTr AMr. 

{ 
I LOCAL 

COMPONENT 
D1U3r 

U~LIT UN 
COST AMT.(PESOS) 

TIAXES 

IT 
COST(PESOS) ,AMT 

EIO4OMEC FINANCIAL 
COST COST 

UNT UNrCOST COST(PSS A ,,r (PESOS) ,AMT.

'( P E O S ) 

I00 (1) CCai'd Gki"bi 

(3) T.ve Rema,I ,Le 
101 (1) R ~EM6A, 

(3) Re v F.irg Corc~e pavemat 
102 (1) UrA ablee viaji 

(2) Commn ecava2r 
(3) Sxpbx xcmc vaac-n 

103 (1) Sauunem av-dor 

(2) kki' exavadon 
(3) Flkxrsai fifl 
(4) Eaxwi belo planel,-o 

(5) Sbain&. crbir, et( kdIhdin Izn 103(4)).(6) Pipe cii . ee '.aa 
104 (l) Embt*=% 

(2) Ecbm*n-i, selece mia1 
105 (1) &tdqxepc im 

(2) ...... pa,"nt 

ALTO EARTI1UK 

IL PAVENE.T 

200 Aggrepea kb ase 
201 Asom bse cate 
202 Qhbd aggrpe bae coe 
20S SaI .geptegxgr 
300 (1) G'ael Arfaceo.,e 
301 Bimminan primeres M,-70 
302 (3) Binmtx k€ooCRS-. 
304 (1) Sirskbsmmx xface t 
304 (2) D mi f 

(2) Agptf (imrxL* o=ete 
Birlw=ri cConx. 

SOM 

EA 
LS. 

SOM. 

CU.M. 

CU.M. 

CIM 

CUA.M. 

CU.M. 

CU.M. 

CJ.M. 

Cu.M. 

CU.M. 

C.M. 

SO.M. 

5.3.1S.M. 

CU, 

CU.M. 

J.M. 

CU.M. 

CU.M. 
b.T. 

M.T. 
M.T. 

M.T. 

0J2.. 

48,350.00 

3,660.00 

995.00 

2,100.00 

2835.00 

280.00 

2100.00 

22,320.00 

23,500.00 

8,490.00 

3,800.00 

34.00 

1.99 

56.27 
0.00 

77.95 

63.71 

0.00 

61.15 

60.12 

60.12 

105.33 

306.22 

60.12 

62.06 

62.07 

2.19 

4.38 

132.59 

132.59 

129.67 

132.59 
129.67 

5,786.87 

4279.87 
994.15 

1,938.78 

457.11 

96,216.50 

0.00 
0.00 

285,297.00 

63,391.45 

0.00 
173,360.25 

0.00 

0.0 

0.00 
0.00 

16,833.60 

130,326.00 

0.00 

48,880.80 

102.930.00 

917235.60 

1,125,689.10 

0.00 

492,746.00 

0.00 
0.00 

196,753.58 

0.00 
0.00 

0.00 

0.00 

2.27 

64.31 
0.00 

89.09 

72.81 

0.00 

69.89 

68.71 

68.71 

120.38 
349.97 

68.71 

70.93 

70.94 

2.50 

5.01 

151.53 

!51.53 

148.19 

151.53 

148.19 
6613.58 

4891.29 

1124.75 

2215.75 

522.41 

109,061.99 

0.00 
0.00 

326.054.53 

72,447.55 

0.0 
198,126.50 

0.00 

0.00 

0.00 

0.00 

19238.45 

148,944.37 

0.00 

55,863.91 

117.634-58 

1,048,271.88 

1286,505.04 

0.00 

563,139.69 

0.00 

0.00 
224,861.80 

0.00 
0.00 

0.00 

0.00 

0.12 

103.21 

19.33 

,.41 

0.00 

3.77 
12.38 

12.38 

87.38 
174.86 

12.38 

24.81 

4035 

0.18 

0.46 

66.24 

66.24 

233.84 

66.24 

233.84 
1,996.68 

1,476.72 
212.89 

419.39 

111.60 

5,80200 

0.00 
0.00 

70,747.80 

4,387.95 

0.00 
10,687.95 

0.00 

0.00 

0.00 
0.00 

3,466.40 

52,101.00 

0.00 

4,017.60 

10,810.00 

162_020.70 

562,377.60 

0.00 

888,592.00 

0.00 

0.00 
67,887.12 

0.00 
0.00 

0.00 

0.00 

1.00 

28.19 
28.19 

38.99 

31.86 

0.00 

30.57 

30.07 

30.07 

59.37 
150.17 

30.07 

33.80 

37.35 

1.00 

2.16 

69.17 

69.17 

70.64 

69.17 
70.64 

2,172.74 

1,606.92 
444.75 

876.16 

228.55 

48,350.00 

0.0 
0.00 

142,703.40 

31,70G.70 

0.00 
86,665.95 

0.00 

0.00 

0.00 

0.00 

E8,419.60 

70,980.00 

0.00 

24,105.60 

50.760.5 

463,685.25 

587,25330 

0.0 

268,432.00 

0.00 
0.00 

73,873.16 

0.00 
0.00 

0.00 

0.00 

2.39 

167.52 
0.00 

100.42 

77.22 

0.00 

73.66 

81.09 

81.09 

207.76 
524.83 

81.09 

95.74 

111.29 

2.68 

217.77 

217.77 

382.03 

217.77 
382.03 

8,610.26 

6,368.01 

1,337.64 

2635.14 

0.00 
634.01 

115,763.99 

0.00 
0.00 

396.80r.33 

76,835.50 

0.00 
200,814.45 

0.00 

0.00 

0.00 
0.00 

22,704.85 

201,045.37 

0.00 

59,881.51 

128,444.58 

1,210,292.58 

1,848882.64 

0.00 

1,451,731.69 

0.00 
0.00 

292,748.92 

0.00 
0.00 

0.00 

0.00 

3.11 

187.67 
2&19 

136.27 

99.98 

0.00 

95.49 

102.57 

102.57 

252.08 
631.25 

102.57 

120.67 

139.77 

3.45 

7.00 

268.00 

268.00 

434.15 

26&00 
434.15 

9,956.29 

7,363.51 

1,641.79 

3,3.33 

0.00 
797.26 

150,36. 

0.00 
0.00 

49K74820 

99,480.10 

0.00 
270,714.15 

0.00 

0.00 

0.00 
0.00 

28,719.60 

253,407.00 

0.0 

77,004.00 

1641500.00 

1,542,941.55 

2275320.00 

0.00 

1,649,770.00 

0.00 
0.0O 

33,.513.86 

0.00 
0.00 

0. 

0.00 
310 (1) Bi mu ind r,(2" SQ.4. 26795 75.92 2034,276.40 86.77 2324,893.13 42.12 1,128.605.401 37.96 1,017.18.201 128.,853 156.00 4.180.020.W 

http:2324,893.13
http:2034,276.40


Table 5-4 (continued)
COSTEMII:AT BREAKDOWN 

AURORA ROADS INFRASTRUMmJ1 DEVELOPMENT PROJH-T 
SEGMENTID: SAN LUIS-BALER 

SI1ON LENGTH-
ROADWAY WIDITH 
PROPOSED SURFACE 

7.13 Kilcmer 
6 m Pavcmai + 1 mShaudr 
AytautCalete Pavemem 

PAY 
COMPONTT 

LOCAL 
COMPONET TAXES 

ECONOMIC 
COST 

INANCLAL 
COST 

NLUNIT fJUNTl=~(
1 2 L 

COST AMT, 

UN IT 

COST 

32)$ UNITCOST 

(PEOS) 

AM. UNITCOST 

(PEOS) AMT. 

UNITCOST 

(PESOS) AMT. 

UNITCOST 

(PESOS) AMT. 

(2) 

(0.20 netes tick) 
Patchir e P p@-
SealiT a-ak&exim CCJ~a1 

TO PA 

SQ.M 

SQ.M. 

1M. 

224.02 

64.23 

8.95 

0.00 

0.00 

0.00 

3,849.465.08 

256.02 

73.41 

10.23 

0.00 

000 

0.00 

4,399,99.66 

142.83 

2&17 

11.32 

0100 

0.00 

0100 

2,647,462.12 

82.0 

28.18 

3.43 

0.00 

0.00 

0.00 

1.946,96.66 

39&85 

101.58 

21.55 

0.00 

0.00 

0.00 

7.046.861.78 

44&95 

120.58 

23.70 

0.00 

0.00 

0.00 

8,443,623.86 

IlL SIRIrI ES 

,, 
(O 

40D (4) 

(5) 

(13) 

(14) 

(15) 
(22) 

401 

404 

405 (1) 

(2) 

406 (1) 

407 (1) 

1'CA'S caleete piles ftxxihc
(
4 

0 cm x 40cm) 
P = ca- e pilkfiz~id 

(40 cm z 40 33) 
Precas pomptc, drivem 

(40 m x40 cm) 
PC/IPScacrdc piles, drivm 

(
4 

0 cmx40 cm) 
Tslesikdivm 
Loadtm 

C de bridge railirl 

Reirfacing awl fartridgesbom cdvait 
Saotrsal co-,vt Cman A 
S ra~malxoreiCas P 
P/S cmr gldr., T.pe 4 

Rdiat6iltiom~dtj~ii~sL 

rALTO S IRLC-1RES 

IV. DRAINAGEEROSION VICRKS 

. 

L.M. 

124 

1 

WA 

EA 

L.M. 

KG 

CU.M. 

CU.M. 

EA 

....... 

699.35 

364.06 

487.77 

487.77 

487.77 
23,665.50 

571.20 

1.61 

1,466.79 

1.615.30 

97.020.00 

..... 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

799.26 

0.00 

416.09 

0.00 

557.45 

0.00 

557.45 

557.45 

27046.35 

652.80 

1.84 

1676.34 

1846.06 

110880.28 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

549.54 

472.32 

154.46 

154.46 

154.46 
21,036.00 

452.25 

21.04 

1,305.90 

1,423-33 

86,240.00 

0.00 

0.00 

0.0 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

301.55 

147.60 

126.81 

126.81 

126.81 
7.68850 

197.17 

3.09 

50633 

551.77 

32,340.00 

0.00 

0.00 

0.00 

0.00 

0.00 
O.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13" 

888.41 

711.91 

711.91 

711.91 
48,08 35 

1.I05.05 

22.88 

2,992.24 

3,269.39 

197,170.28 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

v.00 

0.00 

0.00 

1U50.44 

0.00 

964.00 

0.00 

769.04 

0.00 
769.04 

769.04 
525.00 

1220.62 

25.74 

3.279.02 

3,59.40 

215,600.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

K'-.0 

500 (1) 

(76) 

(91) 
(107) 
(120) 

(10) 
(11) 

503 (2) I____ 

Bak1I1 M d , pipe cIt 
RCM 76 ,- dia 
RC .r91 cm diame-
Rar- 107 = dinaet-
1ZCPC120 cm dim," 

.autra onree forb= pipe bd.lls 
RI crvz K tr RacrR.CPaC 

R ot .rip.ac nt, mlv-gepipe o.6wi 

CU.M. 

LMs 

L.M. 
I.2,. 
LM. 

aJ.M. 
KG 

124-M 

85.00 

104.00 

39.00 

55.00 
3,30W.00 

105.33 

676.06 

961.44 
1272.67 
1,668.47 

1,448.20 

1.61 

327.57 

8,953.05 

70,31014 

38,276.16 
0.00 
0.00 

79,651.00 
5,313.00 

0.00 

120.38 

772.64 

1121.65 
1454.48 
1906.83 

1655.09 

1.84 

0.0037437 

10,232.08 

80,354.76 

43,744.29 

0. 
0.00 

91,029.94 

6,072.02 

0.00000 

87.38 

411.17 

570.35 
694.97 
891.77 

1,.305.89 

21.04 

5651 

7,42730 

42,761.68 

22,243.65 

0.00 
0.00 

71,823.95 
69,432.00 

0.00 

59.37 

279.37 

394.73 
505.63 
659.04 

497.05 

3.09 

163.79 

5,046.45 

29,054.48 

15,394.47 

0.00 
0.00 

27,337.75 
10,197.00 

0.0 

207.76 

1,183.81 

1,692.00 
2,149.45 
2,796.60 

2,960.99 

22.88 

0.0040.8 

17.659.38 

123,11.44 

65,967.94 

0.00 
0.00 

162,853.89 
75,504.02 

0.00 

252.06 

1,366.60 

1,946.52 
2,47327 
3.21918 

3,251.14 

25.74 

0.00547.87 

21,426.80 

142,126.40 

75,91428 
0.00 
0.00 

178,812.70 
84,942.00 

0... 



Table 5-4 (coatiaued) 
U OSTEsHIMATE BREAyXOWN 

AURORA ROADS INFRASTRWlrRE DEVLF'PMET PROJECT 
EGMENTID: SAN WIS-BALER 

S IBIOtLNGMt-
ROADWAY WIDftk 
PROPOSD SURFAE. 

7.13 KIcGe~-s 
6 m Prve=wt + I m Shoddr 
A.3hkCaePawvit 

PAT 

NO. 

(5) 
509 

600 

D:SCRnrMN 

',, 
Qcz dri 
Cobka 

. . :.. ... 

*~~~~~ *~*[rOALTODRAINAE EROSION VKRKS 

V. LNCLE4NTAL AURKS 

. 

UNrr 

CUM. 
CI.M 

LM. 

oUANTYrr 

.COST 

LOCAL : 
PO OGN COMPONENT. 

COMPON1T DIRECT 
lNN 

< : l: (IL,= )0- Il.-3 UNITUNIT uNr cosT AWE 
A . COST AM. (PESOS) 

[~~~PrSos (.ESOS)733.42 0.00 8..8.20 0,00 427.63 0.00 
696.45 0.00 795.94 0.00 1,003.72 0.00 
286.05 0.00 326.92 0.00 170.46 0.00 

.. ...........202.503.45 231,433.09 213.688.58 

TAXES 

UNIT
cOST 

(PESOS) AM,. 

287.15 0.00 
8.23 0.00 

115.11 0.00 

87.030.15 

ECOOMI 
COST 

UNIT
COST 
(PESOS) AM. 

1.265.83 0.00 
1,79966 0.00 

497.38 0.00 

'' .~ . 
445,121.67 

FINANCIAL 
COST 

:MI 
UNIT
COST 

(PEsoS) AM. 

: . 

1,448.20 0.00 
0440 0.00 
571.62 0.00 

503,222.18 

LA 

1 
L, 

603 (3) Mtabeing rzx l 
605 (1) Warnirgsign 

(2) Repgtixry;gi 

(3) Ir-..rxy Sign 
610 Scdd.-ir 

[WTAL TO ICII2TAL ,gRiS 

LM. 

EA 

EA 

EA 
SQ.M. 

1.00 

1.00 

1.00 

396.00 

1,435.00 

1,435.00 

5,559.04 
1.72 

0.00 

1,435.00 

1,435.00 

5,559.04 
0.00 

8,429.04 

452.57 

1640.00 

1640.00 

6353.20 
1.97 

0.00 

1,640.00 

1,640.00 

6,353.20 
0.00 

9,633.21 

247.56 

785.51 

785.57 

3,102.72 
4.02 

0.00 

785.57 

785.57 

3,102,72 
000 

4,673.86 

346.56 

1,195.43 

1,195.43 

4,206.24 
246 

0.00 

1,195.43 

1,195.4V 

4,206.24 
0.00 

6,597.10 

700.13 

2,425.57 

2,42.57 

9,455.92 
5.99 

0.00 

2,425.37 

2,425.57 

9,455.92 
0.00 

14-107.07 

990.12 

3,416.00 

3,416.00 

128600 
820 

0.00 

3.416.00 

3,416.00 

1286800 
0.00 

19,700.00 

SUB-TOTAL OF EGME2'" ID 

101%OONIMC CS 
SUHB-TTAL 

5,5.,703.52 

553,070.35 
6,083,773.87 

5.688,737.84 

568,873.78 
6,257,611.63 

3,027,845.26 

02,784.53 
3.330.629.79 

2,504,009.16 

250,400.92 
2,754,410.08 

8.716,583.10 

871,65831 
9.588.241.42 

10,509.487.59 

1,050,948.76 
11.0,436.35 

10%CENERAL EMS. OFFICE VEHICL_ 608377.39 

I-r6,692,151.26 
8%SUPERVISIONCOST 535,372.10 

WtIALS.GMENTCOST 
7,227,523.36 

625,761.16 

6.883372.79 

550,669.2 

7,434,042.62 

333,062.98 

3,663,692.761 

293,095.42 

3,956,788.19 

275,441.01 

3029,851.06 

24 .9 

3,27Z239.17 

958,824.14 

10
,5 4 7 

. 
0 6 5 56  

84376524 

11,390,830.80 

1,156.043.63 

12,716,479.98 

1017.31. 40 

13,733,7%,3 



Tablc5-4 (cotiuuM) 

%URORAROADS INFRASIRR 1: ELG"WMNL.cr rMQP rr 
SELGMh-MT A MA A ORA-BAZA 

SBMONLENG L 
ROADWAYWIDIII: 
PROPOED SURFACE. 

4.43KFikxxi 
6 m Pavenaot + I m SrxAd
A"n0ltC tncreePav rt 

PAY fI~dCOMPO4ENr 

NO. 

DESCRIPTloN UNIT QUAN~rmY 

FOREGN 

II4ANLA 
NO =
( 

'L T 
UI4 UNIT 
COST ANM. COST 

P 

AML. 

LAL 
COMPON N 

Dalr 

UNIT 
COST AM. 
(PESO-

TAXES 

UNIT 
COST 

(PESOS) ANIT. 

BCONOM 
COST 

UNr 
COT 

(PESOS) AM 

F1CLALI 
COST 

U IT 
COST 

PEO).M 

L E~AU-~Rx 

LA 
00 

100 (1) 

(3) 

101 (1) 

(3) 

102 (1) 

(2) 
(3) 

103 (1) 

(2) 

(3) 

(4) 

( 5 ) 

(6) 

104 (1) 

(2) 

105 (1) 

(2) 

ClcarirgandCutbirg 

Tm Rcrr"-at Large 

Rc o tiruu an Obmr iom 

R.no:al ofEistirg Cxrete pava-n 
Urmitableexcavam 

CrmX excavaion 
Surpimccamnonexcaion 
Strixew i icav'akm 
Bridgeexc=vacn 

F ntadui:fill 

Ewav'aibelo,, plan elevajan 
Sh i c r ibbi rn& c tc.(Irrlude d in l tcm l3(4)).6 
Pipe ctlirtcavation 

Embwkmem 

Eabwknim xZselecd mat ial 
Sutg xpxvp,.a-cn cam= 

rr- i x. Pa 

... EH1 U 

R 

IL PAVEMENT 

S.M 

EA 

I.S. 

SOM 

CUM 

CU.M 
CU.M. 
CU.M 

CU.M 

CUM 

CUM 

CU.M 

CU.M. 

CUM 

SO.M. 

sm 

60.00 

20.00 

15.00 

26.585.00 

1.99 0.00 
56.27 0.00 
0.00 0.00 1 

77.95 0.00 
63.71 0.00 

0.00 0.0 
61.15 0.00 
60.12 3,607.20 
60.12 0.00 

105.33 2.106.60 

30622 4,593.30 

60.12 0.00 
.2.06 0.00 

6.07 0.00 
2.19 58,221.15 

4.38 

............ 

68ALTO68,5u25 

227 

64.31 

0.0 

89.09 

72.81 

0.00 
69.89 
68.71 

68.71 

120.38 

,349.97 

68.71 

70.93 

70.94 

2.50 

5.01 

000 

0.00 

0.00 

0.00 

0.00 

0 
000 

4,122.52 

0.00 

2,407.55 

5,249.50 

0.00 

0.00 

0.00 

66,5.8.62 

0 

78,318.20 

0.12 

103.21 

19.33 

4.41 

.00 00 
3.77 

12.38 

12.38 

87.38 

174.86 

12.38 

24.81 

40.35 

0.18 

0.46 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

742.80 

0.00 

1,747.60 

2,62.0 0 

0.00 

0.00 

0.00 

4,785.30 

0. 

9,898.60 

1.00 

28.19 

28.19 

38.99 

31. 

0.00 
30.57 
30.07 

30.07 

59.37 

150.17 

30.07 

33.80 

37-15 

1.08 

16 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

1,804.20 

0.00 

1,187.40 

2-52.55 

0.00 

0.00 

0.00 

28.711.80 

.0 

33,955.95 

2.39 

167.52 

0.00 

108.42 

77.22 

0.00 
73.66 
81.09 

81.09 

207.76 

524.83 

81.09 

95.74 

111.-9 

2.68 

5.47 

. . ... 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 
0.0 

4,865.32 

0.00 

4,155.15 

7,872.40 

0.00 

0.00 

0.00 

71,323.92 

0. 

88,216.80 

3.11 

187.67 

2&19 

136.27 

99.96 

0.oo 
95.49 

102.57 

102.57 

252.00 

63125 
3 

10257 

120.67 

139.77 

3.45 

7.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

6.154..20 

0.00 

5.011.60 

9.46&75 
94 87 

0.00 

0.00 

0.00 

91.71825 

0.00 

.... 

112382.80 

200 
201 

202 

208 
30 (1) 
301 

302 (3) 

-4 (1) 

304 (2) 

(2) 

3i0(11 

Aggregate subbax course 
A egr;ebaw cax 

r l ba cone 

Sil agre&..e1Wder(Iml.intem200) 
Cavel surfaccoure 
Birinii rime ost 8M-70 
Bitum tx.Lkcok (S.2 
Srglc bituminouKrace tratrmr 

Double bituminouaxfaxe tvwtma 

Agg t e f orbitminou canm x bir /c,6W'earingcour 

BiLbirx~ a.se('2"ick) 

CUM 
CU.M 

CU.M 

CU.M 

CUM 
MT. 

MT. 

MT. 

MT. 

CU.M. 

M26. 

17,852.00 

6,690.00 

.00 

132.59 
132.59 

129.67 

132.59 

129.67 
5.786.87 
4,279.87 

964.15 

1.938.78 

457.11 

75.92 

Z.366,996.68 
000 

867,492.30 

0.00 

0,00 
0.00 
0.00 

0.00 

0.00 

0.00 

2017,953.60 

151.53 
151.53 

148.19 

151.53 

14&19 
6,613.58 
4.891-9 

1.124.75 

2,215.75 

522.41 

86.77 

2.705.145.83 
0.00 

991,422.25 

0.00 

0.00 
0.00 
0.00 

0,00 

0.00 

0.00 

306238.45 

66.24 
66.24 

233.84 

66.24 

233.84 
1,996.68 
1,476.72 

212.89 

419.39 

111.60 

4212 

1.182,516.48 
0.00 

1.564.389.60 

0.W0 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

,1119,549.60 

69.17 
69.17 

70.64 

69.17 

70.64 
2,172.74 

1.606.92 

444.75 

876.16 

228.55 

37.061 

1,2.3.1.822.8.1 
0.00 

472,581.60 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

100,976.80 

2 17.77 
217.77 

.82.03 

217.77 

382.03 
8.610.26 
6,368.01 

1,337.64 

2,635.14 

634.01 

128.89 

3.887.662.31 
0.00 

2555.811.85 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

3,425,788.05 

268.00 
268.00 

434.15 

268.00 

434.15 
9.956-9 
7,363.51 

1,641.79 

3,234.3 

797.26 

156.00 

4.78.4,.16.00 
0.00 

2,q04,46.0 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

4,146480.00 

http:ELG"WMNL.cr


Table 5-4 (contimwed)
COST ESTMATE IREAKDOWN 

AURCRA ROADS INFRASnI',L-jRE DVOPMENT PROI'r 
SEG(,rZA. MARIA AUORA-BAZAL 

SBfrM LENGI70 
ROADWAY ,lDft 

4.43 I
6 

m P 
eF i 
ma + I m Sh-da-

PROOSED 9UREc A mtCo.n e Pav ne 

PA lMFR1EIGN CC*APONENT 
LCCAL 

COMPC(4EmDmI "ZT TAXES 
BCONOMI.?,NCA 

COST CS 
DSCRiP' ON UNIT QUANTMY INAM2IAL 18,oML 

No. NsO.zs 

COSr A.V. 

(ise3) 
Urr J 
COS AMr. 

UNrr 
cos-r 

(PE o0) 
AMr. 

UNrr 
COST1 

(PESOS) AM . 

Jrr 
COST 

(PESOS) AMr. 

uNrr 
COST 

(P-SOS) AM. 
311 (1) Pultkv ccxc uvntpavcnx 

(2) 
(020 maid 

Ptdcirgx CCprvXmr 

. x-M.8.::: :av.-c':..M.
i~~~ ~ ~ ~? ! -. 

SM. 

SuM. 

~ : 

_ 

224.02 0.00 2%.02 0.00 
6423 0.00 73.41 0.00 

&95 0.00 10.23 0.00~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .....:. ......................? :": ...... 

142.83 0.00 
28.17 0.00 

11.32 0.00 
.................... 

82.10 
2818 

3.43 

0.00 
0.00 

0.00 

-, 

3985 
101.58 

21.55 

0.00 
000 

0.00 

448.95 
120.58 

23.70 

0.00 
0.00 

0.00 
rALTOPAVEMEN I 5.252.442.58 

. .... 

6.002806.53 
.. ... .... .. ... 

3.86o,455.68 2.716,38114 9,869.262.21 11,835.279.50 

IlL STRW1'LiRES 

A400(4) PCIPS M Cpk, fumid 

(5) 

(13) 

(14) 

(IS) 
(22) 

401 

404 
405 (1) 

(2) 

406 (1) 

407 (1) 

cm x40 am)
P--::rs t eikz fuid 

( 
4 
0 cm•40 cm) 

ft&ca c e pi Im,dvin 
( 
4 
0cm x 40 cm) 

EC/Scmarepi k jz,ivm 

( 
4 
0 cmx 40 rm) 

Tceat idriwn 

LW tc:t 

Camvte d craiirg 
Reidcilg vee farbidgesb ci, 

Stnxmal ete Cla, A 
Rnxw-oal o . Ca.m P 
PIS cmxrqkd T)pe4 

Rdctilitatin ofexi . ride 

M(40Lm 

L.M. 

LM. 

LM 

EA 

L.M. 

KG 

CU.M. 

CU.M, 

EA 

LS 

4,660.00 

42.00 

699.35 

364.08 

487.77 

487.77 

487.77 

23,665.50 

571.20 

1.61 

1.466.79 

1,615.30 
97,020.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
7,502.60 

0.00 

67,842.60 

0.00 

0.00 

799.26 
0.00 

416.09 

0.o0 
557.45 

0.00 
557.45 

557.45 

27,046.35 

652.80 

1.84 

1,676.34 

18.46.06 
110,880.28 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

6.00 

0.00 

0.00 

0.00 
8,574.42 

0.00 

77,534.59 

0.00 

0.00 

549.54 

472.32 

154.46 

154.46 

154.46 

21,036.00 

452.25 

21.04 

1,305.90 

1.423.33 

86,240.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

98,046.40 

0.00 

59,779.86 

000 

0.000 

301.55 

147.60 

126.81 

126.81 

126.81 

7,888.50 

197.17 

3.09 

506.33 

551.77 
3-13,0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
14,399.40 

0.00 

23,174.34 

0.00 

1,348.80 

88841 

711.91 

711.91 

711.91 
48,082.35 

1,105.05 

22.88 

2,92.24 

3,269.39 
197,120.28 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 
106,620.82 

0.00 

137,314.45 

0.00 

1,550.44
0.00 

984.00 

0.00 
769.04 

0.00 
769.04 

769.04 
52.590.00 

1,220.62 

25.74 

3,279.0z 

3,590.40 

215,600.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.00 
119,948.40 

0.00 

150,796.80 

0.00 

0.00 

[UrALTOSrLLI.,UES 
75.34520 86,109.02 157,.216 37.573.74 243,935.28 20.745.20 

IV DLA C EROSION U US 

500 (1) 

(76) 

(91) 

(107) 

(120) 

(10) 

(11) 

503 (2) 

Backfll maia pipe C.Lvat 

RC 76 = dimeter 
u:l2 91 cmdimet-

R 107 cmdiamet 

CF- 120 = diaa" 
SWcu caCceUfr bx pipetcadwajjs 
Reiriavucin mad fcrRCVRCPC 

R-tmo clewk-i,, nepact. iv-e 

CU.M. 

L.Mi 
LM. 

LM 

LM 

-3.M. 

KG 

105.33 

676.06 

981.44 

1272.67 

1,66&47 

1,448.20 

1.61 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

120.38 

772.64 

1,121.65 

1,454.48 

1,906.83 

1,655.09 

1.84 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

87.38 

411.17 

57025 

694.97 

891.77 

1,305.89 

21.04 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

59.37 

279.37 

394.73 

505.63 

659.04 

497.05 

3.09 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

207.76 

1,183.81 

1,692.00 

2,149.45 

2798.60 

2,960.98 

22.88 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

252.08 

1,366.60 

1,946.52 

2473.27 

3.219.,8 

3,251.14 

25.74 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Pipe cuacts L._M. 1 _ 327.57 0.00 374.37 0.00 56.51 0.00 163.79 0.00 43.8 0.00 547. 0.00 



Table 5-4 (coufinaed)
 
aDST ESTUMATh BEAJKUMN
 

AURORAROADS INFRASRLJICrTLE DEVE'MENT PRO.orr 
"E--lEWrA:T MARIA AI.(ORA-BAZAL 

SBCTON LF24 4.43 rIGnce,, 
ROADWAYWIrDit 6=mrm m + I m SRxxder
 
I'ROPED SURFACE. A.vJtCmc 'Pavaent
 

LOCALFOREIGN BCONOME FINA CIALPAY n7EM CCMC'NENr TAXES COST 
 COSTCKMPONW7r DIR r
DESCRIMON 
 UNrr Q IAN'rY IAN2IAJ. N1owC --

V $=42) (1=P32) UNfT UNrrN" tJNrrUNrr UNrrJtNrr cost AM. COSr COSr 
 COST

COST AMr. COST AM. (PESqOS) (PIL, S AWT. ( "ESOS A "r (I96 

(5) ripa p 7 CU4509 G.bkm 733.42 0.00 838.20CUL.M. 0.00 427.63 0.00 287.15696.45 0.00 795.4 0.00 0.00 1,265.83 0.00 1,448.20 0.001,003.72 0.00 348.23600 Lineditch 0.00 1.799.66 0.00 2048.40 0.00Lm 286.05 0.00 326.92 00. 170.46 000 11511 000 49738 000 571.62 0.00 
rOrAL TO DRANAC ERMOS1CVCRS 0.00 0.00 0.00 0.00 0.00 0.00 

V. L2VCIENTA.L V(R.KS 

V 603 (3) WM xrI
8 LM,
605 (1) W2rg sign 396.00 0.00 452.57 0.00 247.56EA 200 0.00 346.561.435.0 7,870.00 1.640.00 3,280.01 785.S7 1,571.14 0.00 700.13 0.00 990.120 1,195.43 2,390.86 2,425.57 0.00(2) ReS tysigns FA 4.851.15 3,416.00 6,832.002.00 1,435.00 2870.00 1,640.00 3,28.01 783.57 1.571.14 1.195.43(3) In'ama7 S&-, 2390.86 2.425.57 4,851.15 3,416.00 6,832.0EA Z.00 5,559.04 11.118.08 6,35320 12,706.41 3,102.72 6205.44 4,206.24610 Soding 8,412.48 9,455.92 18,91"s 1,8.00 25,736(01.72 0.00 1.97 0.00 4.02 0.00 2.46 0.00 5.99 0.00 8.20 0.00 
...........
...... .. . . . .... * -  - . . ...................
... ...--


ORS16,858.08IDA 17 NIe A . ......... ...........
19'66.43 9,34 7.-72- 13,194-20 28,6i4.1 39,400.i0" 
. . .... 
. .. ..... 
 ..... .. 


...
 

. .. . . . . . . . ....... . ....... 
 ........
 

SUB3-TOTALTOS E.',TZA 5.413.174.11 6,166,500.16 2.22 4.043,528.26 2801.105.13 10,230.028.42 12.257.807.50 
10% O4 NCTLNIxES 541,317.41 618,650.02 0.22 404.352.83 280,110.51 1 1,023,002.84 1225,780.75'rITUAL 
 5,954,491.52 6,805.150.18 4,447,81.0 
 3.081215.64 11,253,031.27 13,483.588.25 

10% CENAL IE\ O VEH L 595,449.15 680.515.02 444.788.11 30,121.56 1,125,303.13 1,348,3588
.J-TO'AL 6,549,940.67 7,485.66520 4,892,669.19 3,389.33721 12,378,34.39 14,831.947.08 

8% _,-,_jVONODsT j[523.99525 5988.53.22 1 391,413.54 27',146.96 1 990266.75T'rAL SEGMENTCOSr 1.186.555.77 
7,073,935.93 8,084,51&41 5,284,082.73 3,660,484.18 13,368,601.14 16,018,502.84 

http:16,018,502.84
http:13,368,601.14
http:3,660,484.18
http:5,284,082.73
http:7,073,935.93
http:1.186.555.77
http:990266.75
http:27',146.96
http:391,413.54
http:5988.53.22
http:14,831.947.08
http:12,378,34.39
http:4,892,669.19
http:6,549,940.67
http:1,125,303.13
http:30,121.56
http:444.788.11
http:680.515.02
http:595,449.15
http:13,483.588.25
http:11,253,031.27
http:3.081215.64
http:6,805.150.18
http:5,954,491.52
http:225,780.75
http:1,023,002.84
http:280,110.51
http:404.352.83
http:618,650.02
http:541,317.41
http:12.257.807.50
http:10,230.028.42
http:2801.105.13
http:4.043,528.26
http:6,166,500.16
http:5.413.174.11
http:39,400.i0
http:19'66.43
http:ORS16,858.08
http:9,455.92
http:8,412.48
http:4,206.24
http:3,102.72
http:12,706.41
http:11.118.08
http:5,559.04
http:3,416.00
http:4,851.15
http:2.425.57
http:1.195.43
http:1.571.14
http:1,640.00
http:1,435.00
http:6,832.00
http:3,416.00
http:4.851.15
http:2,425.57
http:2,390.86
http:1,195.43
http:1,571.14
http:3,280.01
http:1.640.00
http:7,870.00
http:1.799.66
http:1,003.72
http:1,448.20
http:1,265.83


Table 5-4 (cetiesed)
 
LOST EsTIMATE BREAKIX3N
 

AURCRA ROADS INrRASRLMW DEVELOemE1r PROjIrr
 
SEG.NT 2A. MARIA ALRORA-BAZAL
 

STION LENGIL 
ROADWAY WV Th. 
PROOE SJRFACE. 

4.43Kitoet 
6 m Pasvir + Im Shoud" 
DbleBimminan StrfreT 

PAY ITEM 

NOL 

ESCRIPION UNIT OAN=rIY 

FREIGN4 
C PO NETr 

HNANCLAL [ Ot~CMK 
(Is-'zs (1 

urr WIT 

COST AM. COST AMr. 

LCAL 
COcKWOeE8N 

O ET 

COST AMT. 

(P S) 

TAXES 
E 

UNITru.rr 
COST 

(PESS) AM. 

EICONOMIC 

COST 

UNIT 
COsT 

(PSOS) AWL 

FINANCIAL 
CS 

urrr 
COST 

(PESCs) AMT. 

1. EARTHV.CRKI 

7 

1oD (1) 

(3) 

101 (1) 

(3) 

102 (1) 

(2) 
(3) 

103 (1) 
(2) 

(3) 
(4) 

(5)
(6) 

104 (1) 

(2) 

185 (1) 

(2) 

ClcxingandCG.tbbi 
TreeRemoval.Lae 

R S'x"lof'Svu anddr(bstrion 
Rux- ofExsdrg Coeax-e pawmet 
UL jta,_ceexs,-uaci 

C ,-,tion 

S..rplm c e.aaicn 

Stcirnea,-zx. 
Brdge cxca'¢ticn 

Farxh ticill 
' blo planele-naon 

Sbxnrrcribbng. e.rl=ked in I=1t 03 (4)).P,' cd'icat acn 

Emb*m. t 

E.w*ra m jcleteId matrial 

& k rq-yia,, c i 
: & .cdxc,ex :pa. .... 

SO.M 

EA 

LS 

SO-M. 

CU.Mf. 

CU.M. 

CuM. 

Cu.M. 
CUM. 

CU.M. 
CU.M% 

CUIJM 

CUJ.. 

CU-M 

sQ.M 
SO,M. 

60.00 

20.00 
15.00 

26,585.00 

1.99 

56.27 

0.00 

77.95 

63.71 

0.00 
61.15 

60-121 
60.12 

105.33 
306.2 

60.12 

62.06 

62.07 

2.19 

4.38 

0.00 

0.00 

0.00 

0.00 

000 

0.00 
0.00 

3,60720 
0.00 

.106.60 

4,593.30 

0.00 

0.00 

0.00 

58_"1.15 

0.00 

227 

64.31 

0.00 

89.09 

72.81 

0.00 
69.89 

6&71 
68.71 

120.38 
349.97 

68.71 

70.93 

70.94 

2.50 

5.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4,1252 
0.00 

2-407.55 
5249.50 

0.00 

0.00 

0.00 
66,538.62 

0.00 

0.12 

10321 

19.33 

4.41 

0.00 
3.77 

12.38 
12.38 
87-38 

174.86 

12.38 

24.81 

40.35 

0.18 

0.46 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

742.A0 
0.00 

1.747.60 
220 

0.00 

0.00 

0.00 

4,785.30 

0.00 

1.00 

28.19 

28.19 

38.99 

31.86 

0.00 
30.57 

30.07 
30.07 
59.37 

150.17 

30.07 

33.80 

37.35 

1.08 

2.16 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

1,80420 
0.00 

1,187.40 
2525 

0.00 

0.00 

0.00 

28,711.80 

0.00 

2.39 

167.52 

0.00 

10.42 

77.22 

0.00 
73.66 

81.09 
31.09 

207.76 
524.83 

81.09 

95.74 

111.29 

2.68 

5.47 

0.00 

0.00 

00 

0.00 

0.00 

0.00 
0.00 

4.865.32 
0.00 

4.155.15 
7.872.40 

0.00 

0.00 

0.00 

71,33.92 

0.00 

3.11 

187.67 

28.19 

136.27 

99.98 

0.00 
95.49 

10257 
10"-57 
252.08 
631.25 

102.57 

120.67 

139.77 

3.45 

7.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.15420 
0.00 

5.041.60 
9.468.75 

0.00 

0.00 

0.00 

91,718.25 

0.00 

tOTq.TO EARhV"URK 

IL PA%,..NrI" 

68,52S.5 78,31820 9.89.6 
. . . 

33,955.95 
... .OA ...... .... 

88,216.80 
.... 

112,382.0 

'to 

201 

"trsi 

203(0 (1) 

.01 

302 (3) 

304 (1) 

3N.(2) 

(2) 

'.fM. 

Aggel m box coarse 

C b ed basecourse 

Soiag tasc der(Irtl.in ltem -00)G-rjl%g rfac cn 

Bmmin ime Mco.kU,-70 
Bimminas t3ckcmLRS.-2 
Sirgle biwmirxs sx.rf.em-d1t 

Doble bin-ninounfwe mumm 

A,"cgxt fcrbiaimr n =xca bhtebde/ 
WC1Jg cMr 

CUI.M 

CU-M 

CU.M.CU.M. 

MT. 

MT. 

MT. 

MT. 

CU-k. 

20,065.00 

8,045.00 

30.00 

88.o 

1,330.00 

13-59 

13-59 

129.67 

132.59129.67 

5,786.87 

4,279.87 

964.15 

1,938.78 

457.11 

2660,418.35 

0.00 

1,043,195.15 

0.000.0 

173,606.10 

0.00 

0.00 

170,612.64 

607,956.30 

151.53 

151.53 

14.19 

151.53148.19 

6,613.58 

4.891.29 

1,124.75 

2215.75 

522.41 

3,040,485.72 

0.00 

1,192,226.01 

0,000.00 

198,407.47 

0.00 

0.00 

194,966.36 

694,801.94 

66.24 1,329,105.60 

66.24 0.00 
233.84 1,881,12.-80 

6624233.84 0.000.00 
1,996.68 59,900.40 
1.476.72 0.00 

212.89 0.00 

419.39 36,906.32 

111.60 148,428.00 

69.17 

69.17 

70.64 

69.1770.64 

2,172.74 

1,606.92 

444.75 

876.16 

2285 5 

1.387,89.05 

0.00 

568298.0 

0.000.00 

65,18220 

0.00 

0.00 

77,102.08 

303,971.50 

217.77 

217.77 

38203 

217.77382.03 

8,61026 

6,366.01 

1,337.64 

2,635.14 

634.01 

4,369.591.32 

0.00 

3,073.468.81 

0.000.00 

258.307.87 

0.00 

0.00 

231.8r-68 

843236.94 

268.00 

268.00 

434.15 

26800434.15 

9,95629 

7,363.51 

1,641.79 

323423 

797.26 

5,377,420.00 

0.00 

3,492,736.75 

0.000.00 

298,688.70 

0.00 

0.00 

284,621.04 

1,060,355.80 

156.0. 1_ft507430 



Table 5-4 (counied) 
0Sr EnMATE BEAKDOWN 

AURORA ROADS INFRASmLiu lR DE'O.'LO'MEr pRO.3Cr 
SFGN---Nr 2A- MARIA ALIRORA-BAZAL 

S9=ON L.FNGTIL 
ROADWAYWIDlit 
PROPOED SJR.FACE. 

4.43 Kindars 
6 m Pavemem + I m Shotddcr 
Dte B nimmriSnrmSceTrema1 

LOZAL BCONOMC -FI NA"CIAL 

PAYc 

No. 

FSCRl'nON UNrr OUANr 

umrr 

Cos-

FOREIGN 
COMPONENT 

UNr 

AWL. COST [ AY. 

o rCON, NENTDR3 

LYCOST A.,ru. 

(PESOS) 

TAXES 

1l 
urtrrCOST 

(PESOS) Arr. 

" 

UNCOST 

(PESOS) AWLr 

COST 

twrrcost 

(PESOS) 

S " 

A~rr. 

311() 

(2) 

PxILad ceen 
(0.20 MEW.thick) 

P"dxtg cx~g.F pavP)*a w xiari0 P OCpava. 

SQM. 

SQM. 

24.02 

64d23 

0.00 

0.000 00 

256.02 

73.411023 

0.00 

0.00000 

142-83 

28.171132 

0.00 

0.00000 

82.10 

28.18343 

0.00 

0000.00 

398.85 

101.5821.55 

________cl 

0.00 

0.000.00 

448.95 

120.582.3.70 

0.00 

0000.00 

A'OALTOPAVENET 4,655,788.54 5.320.914.49 3,455,583.12 2402_450.63 8106497.61 .0,513.=8" 9 

IILSTRLC71JR-S 

400 (4) 

(5) 

(13) 

(14) 

(15) 

(2) 

401 

404 

405 (1) 

P) 

406 (1) 
407 (1) 

FC/Fccrxctpiles fwrishod 
(40cm x40 cm) 

ftw onwerpiles, fhrmishd 
(
4 
0 cm x40 cm) 

Pax*camee pile drive" 

(40cmx 40 cm)
I'CiP nc piles. driven 

(40cm x4 c) 

Texpiemdriv 

Lcadtes 

Cz'=cmeibridgeriling 
Reinfirg fKeerridgei' o clver 
SermXl cJ CasA 
Sxral orc'mte Clan p 
PiScr gird=, Type 4 
RdfbIit o bdg e 

l-M 

-M. 

LM, 

LM 

I-M 

EA 

.M 

KG 

CU.M. 

C1LM.. 

EA 

L. 

4.660.00 

42.00 

699.35 

364.08 

487,77 

487.77 

487.77 
23,665.50 

571-0 
1.61 

1,466.79 

1,615.30 

97,020.00 

0.00 

0.00 

000 

0.00 

0.00 

0.00 

0.00 
7,50.60 

0.00 

6784260 

0.00 
0.0 

79926 

0.00 
416.09 

0.00 

557.45 
0.00 

557.45 

557.45 

27,046.35 

652.80 

1.84 

1,676.34 

1,46.06 

110,880.28 
000 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0,00 

0.00 
8,574.42 

0.00 
77,534.59 

0.00 
00c 

549.54 

4722 

154.46 

1.54.46 

15446 

21,036.00 

45225 

21.04 

1,305.90 

1,423.33 

6.23.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
96.046.40 

0.00 

59,779.86 

0.00 
000 

301.55 

147.60 

126.81 

126.81 

126.81 

7,888.50 

197.17 

3.09 

506.33 

551.77 

32,40.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
14.399.40 

0.00 
23.174.34 

0.00 
000 

1,348.80 

888.41 

711.91 

711.91 

711.91 

48,02.35 

1,105.05 

22. 

2,98224 

3,269.39 

197,120.28 

000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
106,620.82 

0.00 
137,314.45 

0.00 
0.00 

1,550.44 

0.00 
964.00 

0.00 

769.04 
0.00 

769.04 

769.04 

52590.00 

1 220.62 

25.74 

3279.02 

3,590.40 

215.600.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
119,948.40 

0.00 
150796.0 

0.00 
000 

ALTOSTRcnRES 
75,345.20 S6,109.02 157,82626 37,573.74 243,935.2S 270.745.20 

IV. DALNAC EROSIONVWRKS 

500 (1) 

(76) 

(91) 

(107) 

(120) 

(10) 

(11) 

(2) 

Bcfill a, pipe ctjrt 

? 76cm diwx 
F1:r91 cmdLc 

RXZPC,107 c dLax 

F 120cm dlamct 
So'nxax- cm 'euDorb pipe bem']l 
Reitcrairg faRC[ .-RCPC 

R03mo cka1ri replac m ,lvage 
pipe CaLit'au 

CU.M. 

I. 

L-M 

LM 

L-M 

CUM. 
KG 

lM _ 

105.33 

676.06 

981.44 

1,272.67 

1,668.47 

1,448.20 

1.61 

327.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 1 

12038 

772.64 

1,121.65 

1,454.48 

1,906.83 

1,655.09 
1.84 

0.00 
374.37 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

872A8 

411.17 

570.35 

694.97 

891.77 

1,395.89 

21.04 

56.51 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

59.37 

279.37 

394.73 

505.63 

659.04 

497.05 

3.09 

163.791 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

O.0 

207.76 

1,183.81 

1,692.00 

2,149.45 

2,796.60 

2,960.96 
22.88 

0.00 
430.88 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.0 , 

52.0 

1,366.60 

1.9465 

247327 

3,21928 

3,.251.14 

25.74 

0.00 
547.8 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

000 



Table 5-4 (conanued) 
OcST ESTIMATE BREAKDWN 

AURORA ROAfl INFRASTRmIZAApERDEvmnf'oAr 1RmOrSEGMENT2A: MAR!A AURORA- BAZAL 

SB1ON LENGIt 
ROADWAY WIDfLt 
PRO iSMSR.FACE. 

4.43 MoI1 ta 
6 m Pawmem+ I m Shol-
Double BitnimtirimSeTre itaT 

LA 

PAY flEm 

NO 

(5)
509 
600 

V, 

603 (3) 

605 (1)
(2) 
(3) 

610 

DESCR ION 

Im 

Go ta riprap 

Lined Ditch 

TO [RANACE EROSI0Q 'WORKS 

MIDE TALI"UtRKS 

".lb cg',' ii 

Warirgsign
Rcdazy sign 
I'.tr m ySirm 
Sdcirg 

ITONCIEENTA,,L ;ULKS 

UNIT 

CU.M. 
CabUMmO3.V1 

L-M 

LM 

EA
EA 
EA 

SM 

2.00
2.00 
2.00 

FOREIGN CONW4NET' 
C;OhGXWtENT D = 

_ITI_ _NA_LL_

(I.--- 4L. I1SP) U~rr
UNIT UNIT COST AM. 

COSt AMT'. COSrT A.MT. (PESOS)o IPESOS) 

733.42 0.00 838.20 0.00 427.63 0.00696.45 0.00 795.94 0.00 1,003.72 0.00 
26.05 0.00 326.92 0.00 170.46 0.00 

................. ........0.00 0.00 0.00 

396.00 0.00 45157 0.00 247.56 0.00 

1.435.00 2,870.00 1.640.00 3280.01 78537 1,571.141.435.00 2,870.00 1,640.00 3280.01 785.57 1,571.14
5,559.04 11,11&08 6,35320 11-706.41 3,10"72 6205.44 

172 0.00 1.97 0.00 4.0-' 0.00 

16,85&08 19,2643 934772 

TAXES 

UNrr 
COST 

(PESOS) AMT. 

287.15 0.00348,23 0.00 
115.11 0 

....... 0.00 

346.56 0.00 

1,195.43 2300.86
1.195.43 2-300.86 
4-06.24 8,412.48 

2.46 0.00 

13,19420 

COST 

UNIT 
COST 

(PESOS) AM'. 

1,265.83 0.001,799.66 0.00 
497.38 000 

0.00 

700.13 0.00 

2,425.57 4,851.15
2,425.57 4,851.15 
9,455.92 18,911.85 

5.99 0.00 

28,614.15 

UNi 
Cos 

(PESOS) 

1.44&20
7,048.40 

571.2 

990.12 

3,416.00
3,416.00 

12,868.00 
8.20 

aosr 

1 
AIM'!. 

0.000.00 
000 

0.00 

0.00 

6,832-00
6,83-00 

25.736.00 
0.00 

39,10000 

SLIrTrrALTO SEC .,%T2A 

10,1- COTETN( CES 

-- T5,-98.172.08 

1 
4,816,52-0.07 

481,652.01 

5.504,608.13 

550,460.81 

6,055,068.94 

2.22 

0.22 

3,631,655.70 

363,265.57 

3,995.92127 

2,487.174.52 

24.,717.45 

2,735,891.97 

9.137,263.83 

913.776.38 

10,050,99021 

10,936,35029 

1.093,635.03 

17029.985.32 

_ 

10% CEN 
FtB.-AL 

L fEMS OFFPXEHEJD 529,81721 
5,827,969.28 

605,506.89 
6.660,575.83 

399.59-113 
4,395,513.40 

273,58920 
3.009.481.17 

1,005.099. 
011,0689.23 

1,0299&53 
13232,983.85 

8%SUPERVISIONjCOST 
TUAL SEGNIENTCOST 

466,239.14 

6294228.43 
53 846.07 

7,193,421.90 
351,641.07 

4,747,154.47 
240,7549 

3,250.239.66 

884,487.14 

11.940,57637 
1.058,63871 

14,291,622.56 



TaUc 5-4 (continued)
 
COST ESMATE BREAKDOWN
 

AURORA ROADS INFRASRUCTUE DEVELPMENT PROAT
 
SGIMENT231: BAZAL-K'I,. 38(MA. AURORACANrL ROAD)
 

BTION LENGM-
ROADWAY WIDM-
PROPOSED SURFAME 

13.78 Kitcz-s 
6 m Pavemerg+ I m houlder
A.VmTtCo'xre Pa,,vcnt 

NO 

PAYnj 

DESCRIPTON UNIT QUA"Mr'rY F 

UN 

COST A 

ORECLOCfALFOREIGNCOMPONENT 

- 1 
UNrr 

Tr. cosT 

o 

AM. 

COMPON 
R 

UNIT 
cosr 

(PESOS) 

ENT 

AWL 

TAXES 

UNIT 
COST 

(PESOS) A-r. 

8MCt4CWZCOST l3l 

N rr 
cosT 

(PESOS) AWT. 

MANCIALr 

UNrr 
COST 

(PESOS) AMr. 

fL 

100 (1) CXcrgu ndCrbing 

(3) Tre Rema1, Lage 
101 (1) R, o- ofSrucmr andObsrucSim 

(3) I -,1ci Exisire Conx.rtc pa rnri 
102 (1) ~itkble.as-Lci 

(2) CJmon exaujicn 

h(3) S,3rp. ke ,,-acn 
103 (1) Srm emm:,-'im 

(2) Bridge exa%"n 

(3) Fxiic,flI 
(4) Fa. nbeIow planelevair 

(5) Sb:ring.aibbin. etc.(I.d edin l=ll03 (4)).(6) Pce rt iiac 
104 (1) Embar*mniz 

(2) E s*.c.nclectu mtera! 
105 (1) Skt&dcrp:rnai, 

(2) . k er2ioriC .,7,pavcne t 

. ...........RtL~O~n~o~.a. ..... . . .TEARTH.K 

IL PAE. IE.N 

SQM. 

EA 

.S 

SO.M. 

CU.1. 

a./.M. 

CU.M. 
CUJIA 

CUM. 

CI.tL 
C.M. 

OJ.M 
CU.. 

CUJ.M 

SQ.M. 

SUM. 

. 

. 

. 

18.915.00 1.99 

56.27 

0.00 

77.95 
5,095.00 63.71 

13,910.00 0.00 

10.330.00 61.15 
60.12 

60.12 

105.33 
306.22 

1,135.00 60.12 
13,910.00 62.06 

62.07 
132,05.00 Z19 

4.38 

. .. .. . ............. 

. .. ..... .. 

37,640.85 

0.00 

0.00 

0.00 
324,602.45 

0.00 

631.679.50 
0.00 

0.00 

0.0.. 
0.00 

68,22620 
863.254.60 

0.00 

2S9,747.95 

0.00 

......... ..... 

. .-. 215,161.55 

2.27 43,018.22 

64.31 0.00 
0.00 0.00 

89.09 0.00 
71.81 370.975.16 

0.00 0.00 

69.89 721,92123 
6&"71 0.00 

68.71 0.00 

120.38 0.00 
349.97 0.00 

68.71 77,984.42 
70.93 966,579.15 

70.94 0.00 
2.50 331,141.34 

5.01 0.00 

. . . .2,531,619.53 

0.12 2,269.80 

103.21 0.00 
0.00 

19.33 0.00 
4.41 22468.95 

0.00 0.00 

3.77 38.944.10 
12.38 0.00 

12.18 0.00 

87-38 0.60 
174.86 0.00 

12.8 14,051.30 
24.81 345.107.10 

40.35 0.00 
0.18 Z.814.00 

0.46 0.00 

**.. 

. . . .446,656.15 

1.00 

28.19 
28.19 

38.99 

31.86 

0.00 

30.57 
.107 

-0.07 

59.37 
150.17 

30.07 
33.80 

37.35 

1.00 

2.16 

. . 

18,915.00 

0.00 
0.00 

0.00 
162326.70 

0.00 

315,76810 
0.00 

0.00 

0.00 
0.00 

34,1,9.45 
470,158.00 

0.00 
142,889.40 

0.00 

. . 
..... 

1,14-1206.65 

2.39 

167.52 

0.00 

100.42 

77.22 

0.00 

73.66 
81.09 

81.09 

207.76 
524.93 

81.09 
95.74 

111.29 

2.68 

5.47 

...... 

. . 

45,288.02 

0.00 
0.00 

0.00 
393,444.11 

0.00 

760,865.33 
0.00 

0.00 

0.00 
0.00 

2,0.2 
1,331.686.25 

0.00 

354,95624 

0.00 

. .2,978.275.68 

3.11 

187.67 

28.19 

136.27 
99.96 

0.00 

95.49 
M0-57 

102.57 

252.00 
631.23 

102-57 
120.67 

139.77 

3.45 

7.00 

. 

58,825.65 

0.00 
0.00 

0.00 
09,39.10 

0.00 

96411.70 
0.00 

0.00 

0.00 
0.00 

116,416.95 
1,678,519.70 

0.00 
456.45225 

0.00 

. .... . ... . .3,806,024.35 

1Ws 
2'01 
1W_ 

.06 

(1) 
30! 

302 (3) 
-04 (1) 

304 (2) 

(2) 

310(1) 

. ,ebax = 
Chn agreg.ase corse 

Soilag-gatue3xn~dd (1rml.in I= 200) 
Cra--cmxcc cax 
Birminm prime CO M0-740 
Biu.irrn Lick cca, CRS-
Sirgle bim..ian mx aemi 
Dc bleb ,.a rCfce rnt, 

Ag aLefirbic=inoA canx bindr-IW ring cox 

Bitinbirelr m .(-1 

CU.M. 
CU._ 
C.LM. 

CUM. 

CU15. 
MT. 

MT. 

MT. 

MT. 

CU.5. 

1L. 

44.100.00 

20,810.00 

0,00 

81_680.00, 

132.59 
-59 

1-9.67 

132-59 
1-9.67 

5.786,87 

4,279.87 

984.15 

1.938.78 

457.11 

75.92j 

5.847219.00 
0.00 

2698.43r-70 

0.00 
0.00 

520,818.30 

0.00 
0.00 

0.00 

0.00 

6_27.065.60I 

151.53 
151.53 

;&19 

151.53 
148.19 

6,613.58 

4.891.29 

1,124.75 

2215.75 

5.41 

86.7 1 

6.681-552.71 
0.00 

3,083.9.V.80 

0.00 
0.00 

595-,22240 

0.00 

0.00 

0.00 

0.00 

717-07191 

6624 
66.24 

233.84 

6624 
233.84 

1,96.68 

1,476.72 

212.89 

419.39 

111.60 

42.121 

2,921,184.00 
0.00 

4,866.210.40 

0.00 
0.00 

179,701.20 

0.00 
0.00 

0.00 

0.00 

3.4M2481.601 

69.17 
69.17 
70.64 

69.17 
70.64 

2,17274 

1,606.92 
444.75 

876.16 

228.55 

37.961 

3,050.397.00 
0.00 

1.470,018.40 

0.00 
0.00 

195,546.60 

0.00 
0.00 

0.00 

0.00 

3.1)8.532.80 

217.77 
217.77 
382.03 

217.77 
382.03 

8,61026 

6,368.01 

1,337.64 

2,635.14 

634.01 

128.89 

9.603,736.71 
0.00 

7,950,141.20 

0.00 
0.00 

774.92 3.60 

0.00 
u.00 

0.00 

0.00 

10.65,288.-N 

268.00 
268.00 
434.15 

268.00 

434.15 
9.95629 

7,363.51 
1,641.79 

3a.33 

797.26 

0.00 

156.00 

11.818.800.00 
0.00 

9.034.661.50 

0.00 
0.00 

896.0066.10 

0.00 
0.00 

0.00 

0.00 

28 WO0 



Table 5-4 (con inucd) 
COSr ESTIMATEBREAKOWN
 

AURORA ROADS INFRAS 
SEGMENr2B1: BAZAL- Km 

DVELC r PROjECT
38(MA AURORACANIU ROAD) 

S3lOt 4 L - 1178 ik~maers 
ROADWAY WID'r 
PROPOSM SURP#ACE. 

6 m Pavem+ 1m iler 
A ltCmru'e Pia~m 

LCALPAY •rOREIGN FINANICILLCOWONET TAXES cosr CosrEIES-RIPTION 
 UNIT ANITY "-"" ' IAL jAM__ 
NOL 
 ....
uNIr U1r UNrr UNrr UNITCOST AMr. UNrrCOST cosrcos"r A),r. cost COSr ,, ,,, ( ,,,R (PESOS) (PESOS) .A~n. (PESOS) A.,vn. (PESOS)(P * ,Avr.IsoM3
(POSos 

311 (1) ) clcri c,..tepamn .....
(020metina k) 5GM. 224.02 0.00 26,02 0.00 142.83 0.00 82.10(2) Pacbig x POC pm-m= SQM. 0.00 39.85 0.00 448.95 0.006423 0.00 73.41 0.00 2817 0.0 28.18 000 10138 000 120.5 0.00 
(2).2-. :: ::::rest vann LM &95 0.00 10.23 0.00 11.32 0.00 34 0.00 21.55 0.00 23.70ALTO P 0.00A% -r 15,33.3.60 17.535.513.10 11.449,*7.20 7.854,494..80 28,965,00.30 34.647.607.60 

Ill. SMXL-TURES 

400 (4) IFC xta-e pl., t"sbcd 
(40cmz 40cm) 
 LM 699.5 0,00 79926 0.0"(5) ftcat c~epiles. ftTi 549.54 0.00 

0,00 0.00 
301.5 0.00 1,3480 0.00 1,550.44 0.00A(40cn x40cn) LM 364.06 0.00 0.00416.09 0.00 472.32 

drid 
0.00 147.60 0.00 888.41 0.00 964.00(13) Pr= crx-rttpik. 0.00 

0.00 0.00(40cm x40 cm) 0.00487.77 0.00 557.45LMN 0.00 154.46 0.00 126.81 0.00 711.91 0.00 760.04(14) 1RF.Somc 0.00 
4 #k, tm 

(0cm x 40cm) LM 0.00 0.00487.77 0.00 557.45 0.00 154.46 0.00 126.81 0.00 0.00(15) Ternpisdr.ve LM 711.91 0.00 769.04 0.00487.77 0.00 557.45 0.00(22) Lnd test 1M.46 0.00 126.81 0.00 711.91 0.00 769.04EA 23,665.50 0.00 27,046.35 0.000.00 21,036.00 0.00 788.&50401 Caxetebridgerailirg LM 0.00 48,082.35 0.00 52590.00 0.00226.00 571.20 129,091.20 652.0 147,533.17 45125 102. .50404 Peidoctir geel forbidgea,cuLvert KG 61,050.00 

197.17 44,560.42 1,105.05 249,741.67 1220.62 275,860.121.61 9K,290.50 1.84 112.332.28 21.04 1,284,49r.00 3.09405 (1) Sr"ars1rcmtc!ACL=iA 188,644.50 22.88 1,396,824.28 25.74 1.571,427.00aC.M. 1,466.79 0.00 1,676.34 0.00 1,305.90(2) St mrin 0.00 506.33 0.00 2,96224lrxrt cla.F CU.M. 0.00 3279.02 0.00550.00 1,61520 888,415.00 1.846.06 1,015,333.97 1,42333 782,831.50Ty- 3,590.40408 (1) P/Sca'tC girda, 4 EA 551.77 .03,473.50 3.269.39 1,7K,165.47 1.974,720.0097.020.00 0.00 110,880.28 0.00 86240.00407 (1 lhhiihocfcdixingbridge 0.00 32,340.00L.S 0.00 197.1202809",02.2 "..0000 .... .A 215,600.00 0.000.001 .
2? :~. . -. .. 0.0~........ . . . .0.00 0.00 
... 


0.00...............0.00............ 
.. 
. .00 0.00 0.00 0.00.....................
.. .. ~.IR1.CIUS~. 

.... 

...................... .... ........ ....... ........... ... 0.00
 
.. : *...... . . ~ rarA .. . . .1.115,796.70 1275,199.42 2,169.532.00 

. 

536,67&42 
. . 

3,444,731.42 3,822.,007.12 

IV.RALNAE EOSIONWORKS2 

So0 (1) Backfill -arial,pipe Civct CU.M.
7 340.00 105.33 35,812.20 120.38 40,92&33(76) 87.38 29,709.20 59.37 20,185.80RCPC, 6 cm dine- 207.76 70,637.53 252.06Lm 234.00 85.707.20676.06 158,196.04 772.64 180,796.21 411.17 96.213.78 279.37 6i,372-5(91) RPC,91 = digunct LM 1,183.81 277,011.99 1,366.60 319,784.40961.44 0.00 1,121.65 0.00 570.35 0.00(107) C,107c=dLvcw LM 

394.73 0.00 1,692.00 0.00 1,946.52 0.001.272.67 0.00 1,45-4.48 0.00 694.97 0.00 505.63(120) l:Pr-120cm dimc - 0.00 2,149.45 0.00 2473.27LM 1,668.47 0.00 1.906.83 0.000,00 891.77 0.00 659.04 0.00Stura cr 2,796.60 0.00(10) et a bcpipe bea:walls C.iM. 3,219.28 0.0090.00 1,44&20 130,338.00 1,655.09 148,958.09(11) R,irnkg Ked fcr 1,305,89 117,530.10 497.05 44,734.50 2,960.964tC KG 5,850.00 266,488.19 3,251.14 292,602.601.61 9,418.50 1.84 10,764.03 21.04 123,004.00 3.09 18,076.50503 (2) - 1.ckm* replacb z miage I 22.88 133,848.03 25.74 150,579.00[ v.00 0.00pipe mncu 0.00 0.00LM 1 327.57 0.00 374.37 0.00 56.51 0.00 163.79 0.00 4 , O.0 547.7 1 0.00 

http:150,579.00
http:133,848.03
http:18,076.50
http:123,004.00
http:10,764.03
http:9,418.50
http:292,602.60
http:3,251.14
http:266,488.19
http:5,850.00
http:2,960.96
http:44,734.50
http:117,530.10
http:148,958.09
http:1,655.09
http:130,338.00
http:3,219.28
http:2,796.60
http:1.906.83
http:1,668.47
http:2,149.45
http:1,45-4.48
http:1.272.67
http:1,946.52
http:1,692.00
http:1,121.65
http:319,784.40
http:1,366.60
http:277,011.99
http:1,183.81
http:96.213.78
http:180,796.21
http:158,196.04
http:85.707.20
http:70,637.53
http:20,185.80
http:29,709.20
http:35,812.20
http:3,822.,007.12
http:3,444,731.42
http:2,169.532.00
http:1275,199.42
http:1.115,796.70
http:0.00...............0.00
http:215,600.00
http:32,340.00
http:86240.00
http:110,880.28
http:97.020.00
http:1.974,720.00
http:1,7K,165.47
http:3.269.39
http:3,590.40
http:782,831.50
http:1,015,333.97
http:1.846.06
http:888,415.00
http:1,305.90
http:1,676.34
http:1,466.79
http:1.571,427.00
http:1,396,824.28
http:188,644.50
http:1,284,49r.00
http:112.332.28
http:9K,290.50
http:275,860.12
http:249,741.67
http:1,105.05
http:44,560.42
http:61,050.00
http:147,533.17
http:129,091.20
http:52590.00
http:48,082.35
http:21,036.00
http:27,046.35
http:23,665.50
http:Ternpisdr.ve
http:1,550.44
http:34.647.607.60
http:28,965,00.30
http:11.449,*7.20
http:17.535.513.10
http:15,33.3.60


Table 5-4 (ccoiafwnd)

CAOST ESTIMAIE BuEAKDOWN
 

AURORA ROADS INI'VLASMIT LUE DE WOP.NT M1Oc1
 
SEGN43Nr2BI: BAZAL-K 38(MA. AURORACANIU ROAD)
 

BTlION LIENGT 13.78 Kiklcme-s 
ROADWAY WIDTrt 6 m Pavemm +1 m Shoder 
PROPOSD S.RFPN AybltConrte Parwt 

PAY flEM 

DNSCR[PnON 

No" 

()Q in v 

509 Gbicm 
600 Urm Ditch 

"TALTO DPALNACE EROSION WORKS 

I 
UNIT 

CU.M. 

CU.M. 
LM 

1 

1,300.00 

-

OREIGN 
iCO, f 

.UANMYLOM 
=P8) 

UNIT UNIT 

C T A't'fMr. (=r AWr. 

733.42 0.00 838.20 0.03 
696.45 0.00 795.94 000 
286.05 371,865.00 326.92 424,969.63, 

....................................................................................... .......705,631.74 606,43829 

LOCAL 
CONV'GINENr 

)CTAT 

UNITuNIT 
COST AMI. 

(PESOS) 

427.62 0.00 

1,003.72 0.00 
170.46 221.598.00 

588,135.08 

TAXES 

COST 

(MLESS) AM . 

287.15 0.00 

348.23 0.00 
115.11 14964300 

.............. 
'-98,012.38 

BC ON IC FNANCIL 
cosr cxsrFI 

UNIT 
cosT COST 

(PESOS) Awf. (PESOS) AM'. 

1.265.83 0.00 1,448.20 0.0 

1,799.66 0.00 2,0.&40 0.00 
497.38 06.58763 57162 743.10600 

....... ..... ............. ... .. . ......... ..1,394.573.37 1,591.779.20 

V. '4CID'EWALWOKS 

603 (3) 

605 (1) 

(2) 
(3) 

610 

Mzebcampwdrail 

Waingign 

RrguLv ysigs 
Infr'mtaxy Sips 
Soddirg 

ATO INIDENTALW'AUKS 

LM. 

EA 

EA 
EA 

SQ.M. 

500.00 

10.00 

8.00 
4.00 

396.00 

1.435.00 

1,435.00 

5,559.04 

1.72 

198,0o0.00 

14.350.00 

11.480.00 

22.2.6.16 

0.00 

246,066.16 

452 
-
57 

1.640.00 

1,6000 

6,353-20 

1.07 

226,286.28 

16,400.04 

13,120.03 
25,412.82 

000 

21,19.17 

247.36 

785.57 

785.57 
3,10272 

402 

123,760.00 

7,855.70 

6.284.56 
12.410.88 

000 

15,331.14 

346.56 173,280.00 700.13 350.066.28 990.12 495,060.00 
1,195.43 11,954.30 2,425.57 24,255.74 3.416.00 34.160.00 
1,195,43 9,563.44 2425.57 19.404.59 3.416.00 27,328.00 
4.20624 16824.96 9.455.92 37.823.70 12868.00 51,472.00 

.46 000 5.99 000 820 000 

..................................... ...... ... ...........211.622.70 I 431.550.3160020 

SU- TOTALTO 

10%CO~h'T1N 

SL.-TOTAL 

ECMET2B 1 

IES 

19..26,191.75 

1,962,619.18 

21,568,810.93 

22429,939.50 

2,242998.95 

24.672,968.45 

? 

0.2-

14,80-.231.57 

1,480.423.16 

16.284,654.73 

10,0.15,014.95 

1,004,501.50 

11,049,516.45 

37.234 "-21.07 

3,723.422.111 

40.957,643.18 

44,475.438.27 

4.447,54 3.E3 

48.922._962.10 

10% G n OF'K 

8%SU'rERV1SIONOOST 

TOTAL -t MENT2COST 

V 

-T23,747.692.02 

2.158,81.09 

1,899.815.36 

25.647,507.38 

2,467298.85 

27.140.287.30I2,171.2=9.6 

29,311,510.28 

1,628,465.47 

17,913,12020 

1.433,049.62 

19,346,169.82 

1.104,951.64 

12 15 4 
, 
4 6 8 

. 
09  

972,357.45 

13.126,825.54 

4,095,764.32 

45,053.407.50 

3.604.27"-60 

48,657.680.10 

4,892_29&21 

53,815.8.31 

4,305.222.42 

58,120502.73 



TAbCe 5-4 (continued) 
C MSESxIMAnW "BREAKIOWN 

AURORA ROADS INFRASTRUCn DEVEflO ENr PROij3r
S-G[ rN2BI: BAZAL-KM. 38(MA AURORACANIU ROAD) 

SB-ION EL{GI: 
ROADWAY WIIJJII 
PROPOSED SLJRFCE_ 

13.78 Ki*octa 
6 mPaement + I r Shaiu 
DodeBimniniau Strface n-

PAY IEM 

NQUNIT 

! 
I •[SMPT~IONI:NO, UNIT QUANITY' 

POREIGN 
COMPONEWNT 

rINANCIAL IcUO (AvAJC1$=2)(1 -F:)UNIT 

Lr 
COST Arr. COST AMr. 

LOCAL 
COMPONENT 
D9= 

COST AWL 
(PEOS 

TAXES 

UNIT 

COST 
(PESOS) AMTv. 

1CONOMI 
cosr 

UNIT ,UNIT" 

COsT 
(PESOS) A T. 

FINANCIAL 
COST 

COST 
(PESOS) AMT. 

L.M 
1 

100 (1) 
(3) 

101 (I) 
(3) 

102 (1) 
(2) 
(3) 

103 (1) 
(2) 
(3) 
(4) 

(5) 
(6) 

104 (1) 
(2) 

105 (1) 

(2) 

Cer¢ing and Grifbng 
TmeReRol, Le 
RemnoSo Sru vrandOsruction 
Rm molofFi~irg C pavemnt 
Urg"table cxca,-o 

Canmn c=zion 
S.ph. cav= exavaton 
Strturee=zavti 
idge excaan 

Faoxdion il 
Exca ' timbelow pla el vicn 

S ibinr.icin rgeLrILded in ltmn103 (4)). 
Pipe.c.lvert.e..a.on 
Emznt m 
EmbarkL'xm selected rra'ial 
&bv c .c om 

Stbr-jd&prquxir2 ext. pavemert 

SQM. 
EA 

SQM. 
CU.M. 
CU.M. 
Cu. 
CU.M. 
CU.M. 
C3.M. 
CU.M. 

CUJM. 
CUM. 
CU.M. 

SM. 

SOM. 

18.915.00 

5095.00 
13.910.00 
10,3.0.00 

1.135.00 
:3,910.00 

13-1.145.00 

1.99 
567 

000.00 
77.95 
63.71 

0.00 
61.15 
60.12 
60.12 

105.33 
306.22 

60.12 
62.06 
62.07 

219 

4.38 

37,640.85 
0.00 
0.00 
0.00 

324,6045 

0.00 
631,679.50 

0.00 
0.00 
0.00 
0.00 

68.36.20 
863,254.60 

0.00 

28"9,747,95 

0.00 

2-.7 
64.31 

0.00 
89.09 
72.81 

0.00 
69.89 
68.71 
68.71 

120.38 
349.97 

68.71 
70.93 
70.9A 

11-10 

5.01 

43.01822 
0.00 

0.00 
370975.16 

0.00 
721.921.23 

0.00 
0.00 
0.00 
0.00 

77,94.4 
986,579.15 

0.00 

331,14134' 

0.00 

0.12 2,69. 0 
103.21.00 

19.33 0.D0 
4.41 22,468.95 
0.00 
3.77 38,944.10 

12.38 0.00 
12.38 0.00 
87.38 0.00 

174.86 0.00 

1-38 14,051.30 
24.81 345,107.10 
40.35 0.00 

0.18 Z..814.90 

0.46 0.00 

1.00 
2819 
28.19 
38.99 
31.86 

0.00 
30.57 
30.07 
30.07 
59.37 

150.17 

30.07 
33.80 
37.35 

1.08 

2.16 

18.915.00 
0.00 
0.00 
0.00 

16,326.70 
.00 

315,788.10 
0.00 
0.00 
0.00 
0,00 

34,1-9.45 
470,158,00 

0.00 

14,11389.40 

0.00 

2.39 
167.52 

0.00 
108.42 
77.2 
0.0. 

73.66 
81.09 
81.09 

207.76 
524.83 

81.09 
95.74 

111-19 

2.6B 

5.47 

45288Z.02 
0.00 
000 
0.00 

393,444.11 

760,865.33 
0.00 
0.00 
0.00 
0.00 

9035.72 
1,331.686.25 

0.00 

35,,9.%.24 

0.00 

3.11 
187.67 
28.19 

1.627 
99.98 

0.00 
95.49 

102.57 
102.57 
252.08 
631.25 

102-57 
120.67 
139.77 

3.45 

7.00 

58,825.65 
0.00 
0.00 
0.00 

509,398.10 

0.00 
986,411.70 

0.00 
0.00 
0.00 
0.00 

116,416.95 
1,678,519.70 

0.003 

456.452.25 

0.00 

rurALTO 

IL I A\f-MEN'r" 

=2215,161.55 2,531,619.53 446,656.15 1,144,206.65 2,978,275.68 3,806,024.35 

00 

201 
202 
208 
300 (1) 
301 
302 (3) 
304 (1) 
304 (2) 

(2) 

Aggegate ,kecarm 

Aggagate base caer 
Crushed aggegae base corse 
SoI azgme dd (Incl.inItem 200) 
C-avl xfac curse 
Bituminous prime eo3 M0-70 
Bituinanon tackcoo, CRS-2 
Sirgie bic'jinot srface 1mmaont 
Dobebitminctx.. ,ve Wcament 

Ac,r t for bitumirrj =xrlt birnder/Wei'irx-gc 

CU.M. 

CU.M. 
CU.M. 
CUM 
CU.M. 
MT. 
MT. 
MT. 
MT. 

CU.M. 

62.430.00 

25,100.00 

90.00 

275.00 

4,135.00 

132.59 

132.59 
129.67 
132.59 
129.67 

5,786.87 
4,279.87 

964.15 
1,938.78 

457.11 

8,277,593.70 

0.00 
3,254,717.00 

0.00 
0.00 

520,818.30 
0.00 
0.00 

533,164.50 

1.,890149.85 

151.53 

151.53 
148.19 
151.53 
148.19 

6.613.58 
4.89129 
1,124.75 
2,215.75 

52-41 

9.460.1 V.74 

0.00 
3,719.6W5.87 

0.00 
0.00 

595,22240 
0.00 
0.00 

609,332.38 

2,160.176.66 

6624 

66.24 
233.84 

66.24 
233.84 

1,996.68 
1,476.72 

212.89 
419.39 

111.60 

4.135,363.20 

0.00 
5.869,384.00 

0.00 
0.00 

179,701.20 
0.00 
0.00 

115,332.25 

461,466.00 

69.17 

69.17 
70.64 
69.17 
70.64 

2172.74 
1,606.92 

444.75 
876.16 

228.55 

4,318,283.10 

0.00 
1.773,064.00 

0.00 
0.00 

195,546.60 
0.00 
0.00 

240,944.00 

945,054.25 

217.77 13,595.493.94 

217.77 0.00 
382.03 0.589,069.87 
217.77 0.00 
382.03 0.00 

8.610.26 774,923.60 
6,368&01 0.00 
1,337.64 0.00 
2,635.14 724,664.63 

634.01 2621,642.66 

26&00 

268.00 
434.15 
268.00 
434.15 

9,95629 
7,363.51 
1,641.79 
3,234.33 

797.26 
0.00 

16.731,240.00 

0.00 
10,897,165.00 

0.00 
0.00 

896,066.10 
0.00 
0.00 

889,440.75 

3296,670.10 



Table 5-4 (continued)
 
OA"ST FSIMAH BRFAKDDWN
 

AURORA ROADS INFRASTRUCRE EEVELOMT PROlrr
 
SG4ivNr2B: BAZAL- KM 38(MA. AURORACANI. ROAD)
 

SICTON MUI 1178 ikhmxurs
 
ROADWAY WIDTI-E 6 m Pawaxxx 41 mShouler
 
PROPOSD SURFAE DourleBituminm SufaceTreaunent 

LCALPARI1GN 	 COMORENIG TAXES BCNOCX IACCosr .. ST[PAY nEM CON '(wOr1CESCRIPION( UNIT qIJANMI=H ,A~~,I:OO	 D(RIK714 

(I F'28) (I 2 
 UNIT UNIT UNIT UNIT 

UNr UNIT /.M Al. COST
]O~ANIT. cosr .AUvn. (PE SOS)3 (PEOS COSTA.,r. (PESOS) ,,,AM 0(P.sCs) ,AI..~1 ) (PESOS).Pso , 
311 (1) Pai at c.mn o~ ie pa ,,tI


(0.21) meers tick) SOM. 	 224.02 0.00 256.02 000 14183 0.00 82.10 0.00 8.85 448.95 0.00(2) Pazhirg cx. FCC pax OM. 	 64.23 00 73.41 0.00 28.17 0.00 2&18 0.00 101.58 0.00 120.58 0.00
(2) ...... ein Pacp .. . LM 	 8.95 0.00 !0.23iii............................................ 0.00 11.32 3.43 0.00
.i
:i .ii~ ............................................. 0.00 	 21.55 0.00 23.70 0.00
 

(2) S... 	 z.r .. ...
1UrALTO PAVEMENr 	 ..............
14.476,443.35 16,544,548.05 	 10.761,246.65 7.47,391.95 27.305.794.70 32,710.581.95 

IlL S'IRUCMTS 

400 (4) PCiPSocrxrotepiles. ftiszmd4
 
( 0 cs x40cn) L.M 	 699.35 0.00 799.26 0.00 549.54 0.00 301.55 0.00 0.00(5) ftax caxrtepile.,furnised 	 1,348.80 1,550.44 0.00 

0.00 0.0 0.00(40 cm x40 a) L.M 	 364.08 0.00 416.09 0.00 472.32 0.00 147.60 0.00 88&41 0.0000 (13) ftr= 	 984.00 0.00con'u piles,
drin 

4 0.00 0.00 


( 0 cma 40cm) 
 L.M 487.77 0.00 557.45 0.00 154.46 	
0.00 

0.00 126.81 0.00 711.91(14) 	 0.00 769.04 0.00[: ci'Sacsepilcm. drivn 0.00 0.00 
(40Acmx40 cm) 	 0.00LVL 	 487.77 0.00 557.45 0.00 154.46 0.00 126.81 0.00(15) Testpilks driwn 	 711.91 0.00 769.04 0.00LM 	 487.77 0.01 557.45 0.00 154.46 0.00 126.81 0.00 711.91 0.00Loaxd 	 769.04 0.00(22) test EA 23,665.50 0.00 27,046.35 0.00 21,036.00 0.00 788.50 0.00 48.08235 0.00 52590.00401 Cosave bidgerailing LM 226.00 	 0.00

571.20 129.09120 652.8 147,533.17 452.25 10,208.50 197.17 44.560.42
404 Reirrirg K cul.t 

1,105.05 249,741.67 1,220.62 275.860.12fcrbridgesbm 
 KG 61,050.00 1.61 98,290.50 1.84 21.04112,332.28 1284,492.00405 (1) Smcuza1 e Class. CU.M. 	

3.09 188,644.50 2.88 1,396,824.28 25.74 1571.427.001,466.79 0.00 1,676.34 0.00 1,305.90 0.00 506.33 0.00 2,982.24 0.00 3,279.02(2) Snuxral w vtCl 	 0.00p CU.M. 550.00 1,615.30 888,415.00 1,846.06 1,015,333.97 1,423.33
406 (1) P/Sornate girdr.Type 4 

782831.50 551.77 303,473.50 3,269.39 1,798,165.47 3,590.40 1,974,720.00EA 97,020.00 0.00 110,880.28 0.00 86240.00 0.00
407 (1) 	

32-340.00 0.00 197,120.28 0.00 215,600.00 0.00Rzfnbilitatio ridgeso( eitinb LS 0.00 0.00 0.00 0.00 	 0.00 0.00 0.00 0.00 0.00 
..
........ 
 ... ................. ... ... 
 ..OS~~~WflJ1~~~~.... 	 ....... ..... ... . . . . ... ..
 ...... *...... ...... . . . ..1.TOS'RUIRES 1275,199.421,115,796.70 2,169,532.00 536,678.42 3,444,731.42 3,822,007.12 

IV. DRAINAGEEROSIONYXCW( 

500 (1) Bakfl1 nm-eria,pipe calvet CUI.M 340.00 105.33 35,812.20 120.38 40,928.33 87.38 29,709.20 59.37 20,185.80 207.76 70,637.53 252.08(76) RCr 76 cmdiarew-	 85,70720LM 234.00 676.06 158,198.04 772.64 180,798.21 411.17 96.213.78 279.37 65,372.58 1,183.81 277.011.99 1,366.60 319,784.40(91) RCPC,91 m dimew LM 981.44 0.00 1,121.65 0.00 570.35 0.00
(107) 	 RC2'C, 107 ca di2a 

394.73 0.00 1.692.00 0.00 1,946.52 0.00IM 1,272.67 0.00 1.454.48 0.00 694.97 0.00 505.63(120) 1IPrC 120 cm di 	 0.00 2.149.45 0.00 2,47327 0.00LM 	 1,668.47 0.00 1,906.83 0.00 891.77
(10) 	

0.00 659.04 0.00 2,796.60 0.00 3.219.28 0.00Sa= xe forbaxpipe heawals CU.M. 90.00 1,448.20 130.338.00 1.655.09 148,958.09 1,305.89 117,530.10 497.05(11) 'cinO for 	
44,734.50 2,960.98 266,488.19 3,251.14 292,602.60KG 5,850.00 1.61 9,418.50 1.84 10,764.03 	 21.04 123,064.00 3.09 18,076.50 22.88 133,848.03 25.74 150,579.00503 (2) Remova,clkir8 . repblce i mirjage 0.00 0.00

_pipe wdc 	 0.00 0.00LM 	 327.57 0.00 374.37 0.00 56.51 0.00 163.79 0.00 4.0.8 0.00 547.87 0.00 

http:150,579.00
http:133,848.03
http:18,076.50
http:123,064.00
http:10,764.03
http:9,418.50
http:5,850.00
http:292,602.60
http:3,251.14
http:266,488.19
http:2,960.98
http:44,734.50
http:117,530.10
http:1,305.89
http:148,958.09
http:1.655.09
http:130.338.00
http:1,448.20
http:3.219.28
http:2,796.60
http:1,906.83
http:1,668.47
http:2.149.45
http:1.454.48
http:1,272.67
http:1,946.52
http:1.692.00
http:1,121.65
http:319,784.40
http:1,366.60
http:277.011.99
http:1,183.81
http:65,372.58
http:96.213.78
http:180,798.21
http:158,198.04
http:70,637.53
http:20,185.80
http:29,709.20
http:40,928.33
http:35,812.20
http:3,822,007.12
http:3,444,731.42
http:536,678.42
http:2,169,532.00
http:1,115,796.70
http:1275,199.42
http:215,600.00
http:197,120.28
http:32-340.00
http:86240.00
http:110,880.28
http:97,020.00
http:1,974,720.00
http:3,590.40
http:1,798,165.47
http:3,269.39
http:303,473.50
http:782831.50
http:1,423.33
http:1,015,333.97
http:1,846.06
http:888,415.00
http:1,615.30
http:3,279.02
http:2,982.24
http:1,305.90
http:1,676.34
http:1,466.79
http:1571.427.00
http:1,396,824.28
http:188,644.50
http:1284,492.00
http:112,332.28
http:98,290.50
http:61,050.00
http:275.860.12
http:1,220.62
http:249,741.67
http:1,105.05
http:44.560.42
http:10,208.50
http:147,533.17
http:52590.00
http:21,036.00
http:27,046.35
http:23,665.50
http:1,550.44
http:1,348.80
http:32,710.581.95
http:27.305.794.70
http:7.47,391.95
http:10.761,246.65
http:16,544,548.05
http:14.476,443.35


___ 

Tabic 5-4 (coatinucd) 
AUSOR F-STIMAIE, BREAKDOfWN 

AURORA ROADS INFRASMLIT1Ri DEVELOPMENT PRO=[T 
S GMENT2f]I: BAZAL- KM 38(MA. AURORACANILI ROAD) 

swON LENGT 13.78 Kiloanetma 
ROADEWAY WIIYM 6 m Pavernnei+I m Shoider 
PROPOSED SRFACF.. Du eBitrinm Surface Tnmi-,,n 

LOCAL ECONOMIC "FDANCLAL 

PAY nEM 
" SRHIlON UNIT OUANTIY IINA. 

FREIGN 
COMPONENT 

l O L,i__ 

COMPONEN'T 
DIRICT 

TAXES COST c0sr 

NoL 
(I $=8) 

UNrr u 
Jl -UNIT 

Nrr cosT AMr. 
UN"I 
cosr 

_ _;_ 
UNIT 

COST 
INIT 
cosr 

(5) 

509 

600 

CmaU.M. 

Qtr 
600 Iwjc 

iFLnec R~~4~~ 

CU.M. 
LM 1.00 

cos 

733.42 

696.45 
26.05 

AlMr. 
0.00 

0.00 
371,865.00 

COS 

838.20 

795.94 
326.92 

AM'. 
0.00 

0.00 
424,989.63 

(PESOS) 
427.63 

1,003.72 
170.46 

0.00 

0.00 
221,598.00 

(PESOS) 
287.15 

34.23 
115.11 

AMT. j(PESOS) 
0.00 1.265,3 

0.00 1,799.66 
149.64 3,00 497.38 

AMT. 

0.00 

0.00 
646.%7.63 

(PESOS) 
1,448.20 

2048.40 
571.62 

AMT 
0.00 

O.00 
743,106.00 

I3T'LT JqG]'SINVO'S705.63174 806,438.29 568,13508 298,012. 38 1,394,573.37 1.591.779.20 

V. L t .,[ ..A ... ....S ... 

603 (3) 

605 (1) 
(2) 

(3) 
' 610 

M~lbaag~xkl 

Wa~g l 
R.gtay .gm 

lInfmcry Siim 

Sodig 

LM. 

EA 
EA 

EA 

OM. 

5¢00.00 

10.00 
8.00 

4.00 

396.00 

1.435.00 
1.435.00 

5,559.04 

1.72 

198.(X0.00 

14.350.00 
1140.00 

"'.26.16 

0.00 

452.57 

1.6.40.00 
1,60.00 

6,353.0 

1.97 

226,2.86.28 

16,400.04 
13,120.03 

25,41'8' 

0.00 

247.56 

785.57 
785.57 

3,10'.72 

4.0' 

123,780.00 

7,855.70 
6,284.56 

12410.88 

0.C0 

346.56 

1.195.43 
1,195.43 

4,-2624 

2.46 

173,28-0.00 

11,954.20 
9 56344 

16,824.96 

0059 

700.13 

2,425.57 
242.57 

9,455.92 

350,066.28 

24,255.74 
19,04.59 

37,823.70 

0 

990.12 

3.416.00 
3416.00 

12,868.00 

2 

495,060.00 

34,160.00 
27.328.00 

51472.00 

0 

AOti~.
O IC I~e..AL. V'tR.KS 246,066.16 281,219.17 150,331.14 211,62'. 70 431,550.31 608,02,00 

SU3- TOTALT1O -'C'v.i2'2B1 18.759,099.50 21.439,024.45 .2.2 14.115,901.02 9.663,412.10 35,55.4,925.47 42,538,412.62 

I0%CONT1-N(E."CIS - ____1______ 1.875.909.95 2143.902.45 0.22 1.411.590.10 966,341.21 3,555,492.55 4.253,841.26
jStl3.-.ITAL T 
 "0,0635.009.45 23,582,926.90 [15.527,491.12j 10,629,753.31 39.110.418.02 46.792,253.88 

-.10%.I.ALfl-S., OF VlsI ICIE. 552, 749j______t__E, 2063,500.95 ,35,-9260 l1 .11 1,062,975.33 3,911.041.80 4,679.225.39 

12.98,510.401 1-TOA [ 2,941.219.59 117.080,24023 [ 11,69272,8.64 43,021.459,82 51,471,479,21 
_____ 8%1J'E VIIoN cs [ I_______ST_____ 2,075.297.57 []1,366,419221,815 083

ZTOAL N N 935,418.29 f 3,441.716.79 4.117.718.34iG GOiSCO 24.514,391.23 28,016.517.16 18.446,659.45 12628,146.93 46.463,176.61 55,589,197.61 

http:55,589,197.61
http:46.463,176.61
http:12628,146.93
http:18.446,659.45
http:28,016.517.16
http:24.514,391.23
http:4.117.718.34
http:3,441.716.79
http:935,418.29
http:2,075.297.57
http:11,69272,8.64
http:2,941.219.59
http:2.98,510.40
http:4,679.225.39
http:3,911.041.80
http:1,062,975.33
http:2063,500.95
http:46.792,253.88
http:39.110.418.02
http:10,629,753.31
http:23,582,926.90
http:0,0635.009.45
http:4.253,841.26
http:3,555,492.55
http:966,341.21
http:1.411.590.10
http:2143.902.45
http:1.875.909.95
http:42,538,412.62
http:35,55.4,925.47
http:9.663,412.10
http:14.115,901.02
http:21.439,024.45
http:18.759,099.50
http:431,550.31
http:150,331.14
http:281,219.17
http:246,066.16


Table 5-4 (coninucd) 
CDSr ISIMALE BIREAKDO)WN


AURORA ROADS INPR1ASIRLMM, DL;E WI'M.EN PRoi~cT
 
a(:GNENr 2B2A. CANILI- K1&M(DIVERSION ROAD)
 

.,rONtLEINI 
ROADWAY VlrM 
PROPOSED SURFYCE. 

7.0 Kilamegn 
6 m 1 vernem + I m Shoder 
A irtCnn3-e Pavrx 

PAY rlEM 

NO. 

DeFSCIPTON UJNrT ,Q-.JAK'I1Y 

FOREIGN 

CONo'No-wr 
-- L L"JUOMJ-P28) O3- )UNa ,r.n 

COSr AMr. COST AMr. 

LOCAL 
CONIP'(III 

DUR5Ur 

UNITcostCOvnAM. 

(-ESCS) 

TAXES 

UNrrcosr 

(PESOS) r. 

(ON ,MXC 
COST 

.. 

UNrrCOST 

(PESOS) AMr. 

FMIANACIAL 
COST 

UNrros 

(PESOS) ,Ar. 

L EAT UV K 

100 (1) 

(3) 

101 (1) 

(3) 

0. (1) 

(2) 

(3) 

103 (1) 

(2) 
(3) 

(4) 

(5) 
(6) 

104 (1) 

(2) 
105(1) 

(2) 

W 

IL 

Ckemrnd hking SQN 
Tre Reno".%Late EA 
, ofS0ut- andObs0u--ans 

RamlofExii,,gCorte pawn SGM. 

Lkr tbe c %a-aticn CUM. 
Coma= Ceasaiicn CUM 

Srp1lmccrinme %-aiton CU.M. 
Sc eca -ii.,n CU.M. 
Bridgeexca-xam CUM. 
Fo.naionfill CUJM. 
Exca wicubeow planek-wio CUM 

ixiriaibbin&. e :4IrxLdcdin lL=l03 (4)).
Ppe ct/i caveAin CUM. 
Er,.Zncm CU.M. 
Embankm selected mat al CUM. 
Siipjdcre m mz 

n, 
r S-M. 

& pq-rion,ex: pa,- SM. 

... ...--.-..-..-.--.............. 

L.. T HW22.M 

PA\ E N\T 

18-16W.00 

64.700.00 

264,30.00 

14,150.00 

670.00 
310.00 
15.00 

125.00 

54.00 
264.XO.00 

67200.00 

1.99 363,374.00 2-7 
56.27 0.00 64.31 

0n.0al0.00 0.00 0.00 
77.95 0.00 89.09 

63.71 4.12-2037.00 7'.81 
0.00 0.00 0.00 

61.15 865,27-50 69.89 
60.12 40,280.40 68,71 
60.12 18,63720 68.71 

105_33 15,799.50 120.38 
362.2 38,277.50 349.97 

60.12 32464.80 68.71 
62.06 16.401-458.00 70.93 
62.07 0.00 70.94 

2.19 147,168.00 2.,0 
4.38 0.00 5.01 

**............. 

045,768.90 

415,285.61 

0,00 

0+00 

0.00 

4.710.911-11 

0.00 

988,885.33 

46,034.86 
21,299.71 
18056.62 

43,745.82 

37,102.72 

18,745.713.15 

0.00 
168,192.42 

0.00 

. . 

25,195,227.45 

. 

0.12 

103.21 

19.33 

4.41 

0.00 

3.77 

12.38 
12.38 
87.38 

174.86 

12.38 

24.81 

40.35 

0.18 

0.46 

. 

21,912.00 

0.01 

0.00 

0.00 

285,327.00 

0.00 

53,345.50 

8..-W.60 
3,837.80 

13,107.00 

21.857.50 

6,685.20 

6,557,283.00 

0.00 
12,096.00 

0.00 

. . . 

6,963,745.60 

1.00 

28.19 

28.19 

8.99 

31.56 

0.00 

30.57 

30.07 
30.07 
59.37 

150.17 

30.07 

33.80 

37.35 
1.08 

2.16 

182,600.00 

0.00 

0.00 

0.00 

2,01,342.00 

0.00 

432565.50 

20,146.90 
9,321.70 
8,905.50 

18.771.25 

16,237.80 

8.933,340.00 

0.00 
71576.00 

0.00 

11,755,806.65 

239 437.197.61 

167.52 0.00 

0.00 0.00 
106.42 0.00 

77.2 4.996-38. 1 
0.00 0.00 

73.66 1,04.V230.83 

81.09 54,329.46 
81.09 25,137.51 

2-07.76 31.163.62 
524.83 65,603.32 

81.09 43,787.92 

95.74 25.302.996.15 

111219 0.00 
2.68 180.288.42 

5.47 0.00 

.*..... 

3.,178,973.05 

3.11 

187.67 

28.19 

136.27 

99.98 

0.00 

95.49 

102.57 
102.57 
252.08 

631.25 

102.57 

120.67 

139.77 
3.45 

7.00 

567,886.00 

0.00 

0.00 

0.00 

6,468,706.00 

0.00 

1,351.183.50 

68,721.90 
31,796.70 
37,812.00 

78,906.5 

55,387.80 

31,893,061.00 

0.00 
231,840.00 

0.00 

40.785,321.15 

201 

202 

208 

300 (1) 
301 

302 (3) 

304 (1) 

304 (2) 

(2) 

310 (1) 

,00M,'aiesiasxcux 

Ag' secm re 

Qrinhe1 a~qe bae cam 

Sail a d (h-cl.inItm 220) 
Gmwd oxfwe aL, e 
Bimi.rin primneea Nr-70 

Bituninan ickc.CRS.. 
&,tcLmbino xxtwe w 
DILctcbia.niuxna ,4xet rn' et 

A& a- fr bintuinua ca= bimm-r 
Warg a 

.BiLbindcx. (2-t,"ick) 

Cl., 

CULM. 

CUMt 

CUM. 
CU.M. 
MT. 

MT. 

MT. 

MT. 

CUM.I 

S. 

18,350.00 

9,600.00 

53.00 

42,0.00 

13259 

132.59 

129.67 

13Z.59 
129.67 

5.786.87 

4,279.87 

964.15 

1,938.78 

457.11 

75.92 

2.433.026.50 

0.00 

1,244.832.0 

0.') 
0.00 

306.704.11 

0.00 

0.00 

0.00 

0.00 

3,18,,6-0.00 

151.53 

151.53 

148.19 

151.53 
148.19 

6,613.58 

4,891.29 

1,124.75 

2,215.75 

522. 41 

8677 

2,780,606.67 

0.00 

1,422,668.70 

0.00 
0.00 

350,519.86 

0.00 

0.00 

0.00 

0.00 

3,644,169.11 

66.24 

66.24 

233.84 

66.24 

233.84 
1,996.68 

1,476.72 

212.89 

419.39 

111.60 

4..12 

1 215.504.00 

0.00 

2.244,864.00 

0.00 
0.00 

105,824.04 

0.00 

0.00 

0.00 

0.00 

1,760,a:0.00 

69.17 

69.17 

70.64 

69.17 
70.64 

2,17-74 

1,606.92 

444.75 

876.16 

228.55 

37.06 

1,20,269.50 

0.00 

678,144.00 

0.00 
0.00 

115.15522! 

0.00 

0.00 

0.00 

0.00 

217.77 3,996.112.67 

217.77 0.00 
382.03 3,667,532.70 

217.77 0.00 
382.03 0.00 

8,610.26 456,343.90 

6.368.01 0.00 
1,337.64 0.00 
1,635.14 0.00 

634.01 0.00 

1.144120.001 5.411",1 1 

268.00 

268.00 

434.15 

268&00 
434.15 

9,956.29 

7,363.51 

1,641.79 

3,234.33 

797,26 

-

4,917,800.00 

0.00 

4.167,840.00 

0.00 
0.00 

527.683.37 

0.00 

0.00 

0.00 

0.00 

6,552,000.00 



Table 5-4 (coanucd) 
MESIThMAn BREAKDOWN

AURORA ROADS INFRASMU-,RE DEVEIJ)MNr MoPRO
SG "EFT23B2A.CANIUI- KM38 (DIVERSION ROAD) 

S TON LENGTVL 7.0 Kjkmetm 
ROADWAY WIDft 6 mPaemrert + I m Shmidw
FROIOGU SU CE. AwwftCorDr e PIaI.-

ILOCAL 
FREIGN BCNMCFUANCALPATr1EM COM1PCNEN TAXES Cost COs ,COM'ONENT DPI]4RE

KUIT FUANTITY 
311 

311 (1) Pard 

III('1P2OR) 

cc-KT1 Cal==,o : pa c,f 

UNIT 

COST AMr. 

( 
UN" 

COST 

-

' 

AMr. 

IU~rr 
Cosr 

(PE3SOS) 
AMT. 

UNrT 
COST 

(1ESoS) A,,rM. 

UNrr 
C= 

(PESOS) AAr. 

UNIT 
COsr 

(PSOS) 

" 

AM'. 

(2) 
(2) 

(0.20 aidhck) 

Patcremg.XPCC pewmer 
Sea :p : .k. em" :Cp . -. 

SQM. 

SOM. 
LM 

. $.. ....... 

224.02 

64.23 
8.95 

.. 

0.00 

0.00 
0.00 

256.02 

73.41 
10.23 

. . . 

0.00 

0.00 
0.00 

. 

142.83 

28.17 
11.32 

0.00 82.10 
0.00 28.18 
0.00 3.43 

............ 

0.00 

0.00 
0.00 

398.85 

1018 
2155 

0.00 

0.00 
0.00 

448.95 

120.58 
23.70 

0.00 

0.0 
0.00 

Mrr 7.TALTOPAVE,7.173.061 8.197,966.33 5,335232.04 3,656,888.72 13,533,19.37 16,165,323.37 

III S. CJLnUJRFS 

400 (4) 

(5) 

(13) 

(14) 

(15) 
(22) 

401 

404 

405 (1) 

(Z) 
406 (1) 
407 1 

. 

IC/PScrmvtpiia, f itrd 
(40 cmx 40 cm) 

R ua, rxx i ks,fiz shd 
(40 cm x40 cm) 

ft ag cmntc piks, drivn 

(40 =, x 40 cm) 

PC/PS a%: pietdiwnvc 
(40 cm 40 cm) 

Tctpikd-ivn 
Lmd tea 

Catehridgeraiig 

Rdzrcir4 gtl fgrbridg ,o cuvt 
Sr a rccm CLam A 
Swml c xrcLA CIau P 
P/S ca.. e , Type4 

R dR, litakk of cIg ridges 
..... 

LM 

LM 

L.M 

LM 
LM 

EA 

L.M 

KG 

CU.M 

C.M 

EA 

LS 

2,425.00 

2,210.00 

215.00 

3.00 

170.00 

132,900.00 

580.00 

510.00 

699.35 

364.08 

497.77 

487.77 
487.77 

23,665.50 

571.0 

1.61 

1,466.79 

1.615.30 

97,020.00 

0.00 

882,89;.00 

1,077,971.70 

0.00 
104,870.55 

70,996.50 

97,104.00 

213,969.00 

850,738.20 

823,803.00 

0.00 

0.00 
. 

799.26 

0.00 
416.09 

0.00 

557.45 

0.00 
557.45 
557.45 

27,04635 

652.80 

1.84 

1,676.34 

1,846.06 

110,.88028 

0.0 

0.00 

0.00 
1,009.024.24 

0.00 

1,231,970.74 

0.00 

0.00 
119,852.36 

81,139.06 

110,976.28 

244,5.&61 

972,274.66 

941,491.50 

0.00 

0.00 

549-54 

472.32 

154.46 

154.46 
154.46 

21,036.00 

452.25 

21.04 

1,305.90 

1,423.33 

86,240.00 

0.00 

1,145,376.00 

341,356.60 

0.00 
33-08.90 

63.108&00 

76,882.50 

2,796,216.00 

757,422.00 

725,89.30 

0.00 

0.00 
0.0....0.. 

301.55 

147.60 

126.81 

12681 
126.81 

7,88.50 

197.17 

3.09 

506.33 

551.77 

32,340.00 

0.00 

357,930.00 

280250.10 

0.00 
27264.15 
23,665.50 

33,518.90 

410.661.00 

293,671.40 

281,402-70 

0.00 

0.00 

1,348.80 

888.41 

711.91 

711.91 
711.91 

48,06235 

1,105.05 

22.88 

2,962.24 

3,269.39 

197,1201S 

0.00 

0.00 

2,154,400.24 

1,573,327.34 

0.00 
153,061-26 
144,247.06 

187,858.78 

3,040,752.61 

1,729,696.66 

1,667,389.80 

0.00 

0.00 
............... 

1.550.44 

0.00 
984.00 

0.00 

769.04 

0.00 
769.04 
769.04 

52,.90.00 

1,220.62 

25.74 

3279.02 

3,590.40 

215,6M.00 

0.00 

0.00 

2,386200.00 

1.699,5"8.40 

0.00 
165,343.60 
157,770.00 

207,505.40 

3,420,846.00 

1,901,831.60 

1,831,104.00 

0.0 

0.0 

[r,', " c z AUIV~hLCU~E 

4,122,346.95 
0......... 

4.711,265.44 5.939,468.30 1.708,563.75 10,650,733.74 11,770,179.00 
IV. DRAINAG EROSION VR .S 

500 (1) 

(76) 

(91) 
(107) 

(120) 
(10) 
(11) 

503 (2) 

Backfill macial, pipe cuLvi 
R C, 76cm dimcu 

, 91 cmddx 
IC, 107 cm diim. 

RP -'.10cm diamce-
St 3l fowr bxpipe b2 d"Is 
RIcrwcij geel fr Pi.BMUC 
Rg o'.t ckira . rcpLac,m slvage 

pipe Clivats 

CU.M 

LM 

LM 
LM 
LM 

CJ.M. 
KG 

L.M 1 

22-0.00 

150.00 

90.00 
7.600.00 

105.33 

676.06 

981.44 
1272.67 

1,668.47 
1,448.20 

1.61 

327.57 

23,172.60 

101,409.00 

0.00 
0.00 

0.00 
130,338,00 

12.236,00 

0.00 

120.38 

772.64 
1,121.65 
1,454.48 

1,9,6.83 
1,655.09 

1.84 

0.00 
374.37 

26,483.04 

115,896.29 

0.00 
0.00 

0.00 
148,958.09 

13,964.03 

0.00 
0.00 

87.38 

411.17 

570.35 
... 

891.77 
1,305.89 

21.04 

56.51 

19,223.60 

61,675.50 

0.00 
0.00 

0.00 
117,530.10 
159.904.00 

0.00 

59.37 

279.37 

394.13 
505.63 

659.04 
497.05 

3.09 

163.79 

13,061.4U 

41,905.50 

0.00 
0.00 

0.00 
4.,734.50 
23,484.00 

0.00 

207.76 

1,183.81 

1,692-00 
2,149.45 

2,798.60 
2,960.96 

22.88 

0.00 
4308 

45,706.4 

177.571.79 

0.00 
0.00 

0.00 
266,488.19 
173,888,03 

0.00 

252.08 

1,,66,60 

1,946.2 
2,473.27 

3,21928 
3,251.14 

25.74 

0.00 
547.87 

55,457.60 

204,990.00 

0.00 
0.00 
0.00 

292,602.60 
195,624.00 

0.00 



Tzbe 5-4 (c ;:ucd) 
nSrESMIMTE 5EAKDlWN 

AURORA ROADS DI ASRttR E DEVELOpMn PROJECT 
SEGMENr ZB2A CANI.- Id38 (D(VRION ROAD) 

TON LENGIt 
ROADWAY WIDTH 
PROPOED SURFACE. 

7.0KTcmee. 
6 m Pavemt +I m S 
AvhItCbnmeN~ne.m 

dw 

PAY flEM 

NO. 

509 
600 

DESCR1Fr1OK 

(3prnp 
Gbi,a 
UrdDitch 

UNIT 

CU..M 
CU-1 

i 
[ 

QUA.4XI%N1If, 

120.00 

70000 

LINIT 

COST 

733.42 
696.45 
286.05 

FOIGN 
CONONENT 

UNT 

Ar. cosr 

88.010.40 838-20 
0.00 795.94 

2W.23500 92 -. 

AM. 

100,583.57 
0.00 

8,840.57 

LOCAL 1Cckc .r TAXES 
DRBZ__ _ ____ 

________________ ______ 

COST AMDI. C(OST 

(PESOS (P.SOS) Agr. 

427.63 51.31560 287.15 34,458.00 
1,003.72 0.00 38. 0.00 

170.46 119,32200 115.11 80.577.00 

ONaM F ,ANIC. ALcosr COST 
__ _ 

_____ __________________ 

COST Cs I: 

(PESOS) AMT. (PESOS) AMT. 

1,265.83 151,899.17 1,44820 173,784.00 
1,799.66 0.00 2048.40 0.00 

497.38 348,162.57 571.62 400,134.00 

IWALTO DRANACE ER(SIa4 VCRKS 555,401 00 64.745.59 528.970.80 238,220.40 1,163,716.39 1,3.2,592.20 

V 'N IDENTAL IARKS 

603 (3) 
605 (1) 

(2) 
(3) 

-610 

al bemguw il 
Ww-i ng sign 
R-.4a-y Sigm 
I r -".y S m 

Sa.r 

................ . ..... 

L.M 
EA 
FA 
FA 

Q.1.7-2 
... 

400.00 
20.00 

4.00 
2.00 

3906.00 
1.435.00 

1,435.00 
5,559.04 

158,400.00 
28,700.00 

5,740.00 
11,118.00 

0.00 

45257 
1,640.00 

1.00 
6,353-0 

1.97 

181.02902 
32,800.08 

6,.56002 
11,706.41 

0.00 

247.56 
785.57 
785.57 

3,107r 

4.021 
. . . . 

99,024.00 
15,711.40 
3,142.28 
6,205.44 

0.00 

346.56 
1,195.43 
1.195.43 
4,206.24 

2.46 

138.624.00 
23,906.60 

4,781.72 
8,412.48 

0.00 

700.13 
2,425.57 
2457 
9,455.92 

5.99 

2-0,053.02 
48,511.48 

9,701-30 
18,911.85 

0.00 

990.12 
3,416.00 
3,416.00 

12,8.00 
8.20 

396,048.00 
68,320.00 
13,664.00 
25,736.00 

000 

SLBtALTNCI ENT%M 2 32 33053 

SU-aALTO S_.ENT Z.A 

10, CON'.lNGF,CS 

.1 TOrAL 

34.100.677.54 

3.4 10,0o7.75 

37,510,745-9 

38,972.333 

3.897,20.03 

41-869,530.37 

" 19,159-239.86 

0 " 
2 1.915.923.99 

21.075,163.85 

17,559,780.32 

1,755,978.03 

19,315.758.35 

58.131.540.19 

5.813,154.0-1 

63.944.694.21 

70,819,697.72 

7,081.969.77 

77,901.667.49 

10 . GENERAL rMd.4S, OFFICE. VEHME, 

StI.-'OTAL 

3,751.074.53 

41, 26 
1,819 

. 
82 

' 

4M,286,953.04 

47,156,483.40, 

j2107.516.38, 
23.16023 

1,931,575.S4 

121_,47,334.19 

6,394,46942 

70,339,163.63 

7,70,166.75 

85.691,83424 

, 8 S,,URVISION COST 3,300.945.5 9 3,77-151&67 1854614.421 1699.786.73 45627,133.09 6,855,346.74 

TWuAL SEOsENTCOST 44,562,765.41 50,929.02._08 25.037294.65 22,947.120.92 75,966,296.72 92,547,180.9 

http:75,966,296.72
http:22,947.120.92
http:25.037294.65
http:50,929.02
http:44,562,765.41
http:6,855,346.74
http:45627,133.09
http:1699.786.73


Tale 5-4 (coutinucd) 
ODSr =04ATE BREAKDOWN
 

AURORA ROADS INFRASTRLiUTU DSvELo PROJECT
 
SEGMEN B2A. CANU-L-KM38 (DVERSION ROAD5
 

SBTON LENGTH- 7.0 Kicxun
 
ROADWAY WIDntI 6 mPavem +Im huader
 
PROPOSED SURFACE- Duble Bifzninan SrfaeeTre~,amtn
 

LQOAL BCCNMWAFOREIGN CO'tNI r. TAXES COS OS
PAY fI'EM COIONE1.. D• 

DESCRIPT ON UNIT tXUANTTIY IHNAIAL 
 F;MOMIC 

. 

(Is=PL) fL=p") UN"IT UNI UNIT :UIT
UNT UNIT 1 COST A.'Mr. COsT ccSr 

NO. 
COS
 

COST ,A1'. cosT AT. (PESOS) (PESOS) AMr. (PESS) AMr. ( soPrAMT. 

L EARTHVA)PK 

100 (1) ClexingaidGrttbing SQ. 1S2600.00 1.99 363.374.00 2.27 415,285.61 0.12 21,912.00 1.00 182.,60.00 2.39 437.19761 3.11 567,.88600(3) TrytPCCEM,La.e EA 56.27 0.00 64.31 0.00 103.21 0.00 28.19 0.00 167.52 0.00 187.67 0.00101 (1) S.cxes ard Obs~tRn. 1 ofi cm Ls 0.co 0.00 0.00 0.00 0.00 .&19 0.00 0.00 0.00 28.19 0.00(3) R~oa 1of E stir pwne,Co SQ.M. 77.95 0.00 89.09 0.00 19.33 0,00 3899 0.00 106.42 0.00 136.27 0.00t 102 (1) Urm.43ble exvatim CUJM. 64,700.00 63.71 4.122,037.00 2.81 4,710,911.21 4.41 2S5,327.00 31.86 2.061.342.00 77.22 4,996,23821 99.98 6,468706.00, (2) Conmon =3V3Lon CUM. 264,300.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.00 0.00 0.00 ... j (3) com eSzrplm am awi, CUM. 14,150.00 61.15 865,272.50 69.89 968,885.33 3.77 53,345.50 30.57 
0.00 

43.565.50 73.66 1,04.,230.83 95.49 1.351.183.5)L 103 (1) Stxt ari=ea CUj.M. 670.00 60.12 40,280.40 68.71 46.034.86 12.38 8,-4.60 30.07 20,146.90 81.09 54,329.46 102.57 68,21.90(2) Bridge vwaLicn CU.Mi. 310.00 60.12 18,63720 68.71 21"99.71 12.38 3,837.80 30.07 9,321.70 81.09 25.137.51 102.57 31,796,70(3) Fa.rxidanfill CU_.M. 150.00 105.33 15,799.50 120.38 18,056.62 8728 13,107.00 59.37 207.768,905.50 31,163.62 2516 37.812.00(4) Extionbelo w plan elJ..Mon CU_%. 125.00 306.22 38,277.50 349.97 43,745.82 174.86 21,857.50 150.17 18,77125 524.83 65,603.32 63125 78.90625 
aibbing. in lt=103 (4)).(5) Shxrin. .c.4Icl8,.d 

(6) Pipe ers.o e==ration 
 CU .4. 54C.00 60.12 3_464.80 68.71 37,10272 12.38 6,68520 -10.07 16,237.80 81.09 43,787.92 102.57 55,387.80104 (1) Embanknt CUI.M. 264,300.00 62.06 16.402,458.00 70.93 18,745,713.15 24.81 33.806.557,283.00 8,933,340.00 95.74 25,302M996.15 120.67 31,893,081.00(2) Embwn=xM selectd CUMtmatial 
 62.07 0.00 0.0070.94 40.35 0.00 37.35 0.00 111.29 0.00 139.77 0.00&kg aprq
105 (1) d cr, -cxn SOM. 67,20.00 2.19 147,168.00 2.50 168.,19-,42 0.18 1,096.00 1.08 72,576.00 2.68 180,2842 3.45 231,840.00(2) &1- Tr rc , X:&. 5 M.e p3a,0mer 4.38 0.00 5.01 0.00 0.46 0.00 2.16 0.00 5.47 .00 7.00 0.00.........
.::::::::::::::::
... M;~=i==iilii= :i::i :iii~i~ !:i::i:ii:i~
:=i=~:;=i::i:iii,=i:i:ii-.1iii=i=i:i:i:~ii!:=i= ........... .-.-........ ;-:iiiliiiii:il:i:i:i!::i!,:iii!:i=ii:ii:i:i .............-~ i!!!ii i!ii::i:ii:i~ii::;ii:ii
 
E045,768.90 ,TO 25.195,227.45 6,983,745.60 11,755,806.65 3,178,973.05 40,785,321.15 

IL PAU."EN" 

200 Agegae xa. e O..M. 30,350.00 13-59 4,024.106.50 151.53 4,598,990.35 6624 2,010,384.00 69.17 2,099,309.50 217.77 6.609,374.35 26&00 8,133,800.00201 Agegatebase e .JM 132,....59 0.00 151.53 0.00 0.006624 69.17 0.00 217.77 0.00 268.00 0.00Cr2d02aggreases coae CU.M. 10,450.00 129.67 1,355.051.50 148.19 1,548,634.16 233.84 2,443,628.00 70.64 738,188.00 382.03 3,992,262.16 434.15 4,536,867.5026 Soila eggait *' der (Incl. 200) 13"59in Item CW.L 0.00 15133 0.00 6624 0.00 69.17 0.00 217.77 0.00 268,00 0.003w0 (1) Cavel xrfaceo.rse CU.LM. 129.67 0.00 148.19 0.00 233.84 0.00 70.64 0.00 382.03 0.00 434.15 0.00301 Bimminnmprime cm N&0 MT. 53.00 5.786.87 306,704.11 6,613.58 350,519.86 1,996.68 105,824.04 2,172.74 115,15522 8,61026 456,343.90 9.95629 527,683-373V2(3) Biznirx= tck omLCRS-2 MT. 4,27987 0.00 4,891219 0.00 1,476.72 0.00 1,606.92 0.00 6,36&01 0.00 736.51 0.00Single fx Trat
204 (1) biminr MT. 984.15 0.00 1,124.75 0.00 212-89 0.00 0.00444.75 1,337.64 0.00 1,641.79 0.00304 (2) DoXkb irnaa . rr~ arm r MT. 140.00 1,938.78 271,429-10 2.215.75 310,205.58 419.39 58,714.60 876.16 122,662.40 2,635.14 368,920.18 3,234.3 452,806.20
(2) A gc ferbimzninz =au birdw 

Weirg cozx CU3JM. 1,60.00 457.11 767,944.80 522.41 877,653.39 111.60 187,488.00______ ___0.00 ____ ___ ____ 228.55 383,964.00 634.01 1,065,141.39 797.26 1,339,398.80 _ 

310 (1) BiLbirnem €.rs 2"' ck) SQM. 75.92. 0.00 86.771 0.00i 42.12 0.00 37.96 0.001 128M.8 .0 156.00 0.00 

F. 

http:1,339,398.80
http:1,065,141.39
http:383,964.00
http:187,488.00
http:877,653.39
http:767,944.80
http:452,806.20
http:368,920.18
http:2,635.14
http:122,662.40
http:58,714.60
http:310,205.58
http:2.215.75
http:1,938.78
http:1,641.79
http:1,337.64
http:1,124.75
http:1,606.92
http:1,476.72
http:456,343.90
http:2,172.74
http:105,824.04
http:1,996.68
http:350,519.86
http:6,613.58
http:306,704.11
http:5.786.87
http:4,536,867.50
http:3,992,262.16
http:738,188.00
http:2,443,628.00
http:1,548,634.16
http:1,355.051.50
http:10,450.00
http:8,133,800.00
http:6.609,374.35
http:2,099,309.50
http:2,010,384.00
http:4,598,990.35
http:4,024.106.50
http:30,350.00
http:40,785,321.15
http:3,178,973.05
http:11,755,806.65
http:6,983,745.60
http:25.195,227.45
http:E045,768.90
http:231,840.00
http:72,576.00
http:1,096.00
http:147,168.00
http:67,20.00
http:31,893,081.00
http:25,302M996.15
http:8,933,340.00
http:6.557,283.00
http:18,745,713.15
http:16.402,458.00
http:264,300.00
http:55,387.80
http:43,787.92
http:16,237.80
http:3_464.80
http:65,603.32
http:21,857.50
http:43,745.82
http:38,277.50
http:37.812.00
http:31,163.62
http:8,905.50
http:13,107.00
http:18,056.62
http:15,799.50
http:25.137.51
http:9,321.70
http:3,837.80
http:21"99.71
http:68,21.90
http:54,329.46
http:20,146.90
http:46.034.86
http:40,280.40
http:1,04.,230.83
http:43.565.50
http:53,345.50
http:968,885.33
http:865,272.50
http:14,150.00
http:264,300.00
http:6,468706.00
http:2.061.342.00
http:2S5,327.00
http:4,710,911.21
http:4.122,037.00
http:64,700.00
http:182.,60.00
http:21,912.00
http:415,285.61
http:363.374.00
http:1S2600.00


Table 5-4 (contimued)c)sTESIMEAJW 
AURORA ROADS N1'tERASru.ruLOREDVJKEfENTr 1ROBCT 

SFGNFKNrzj2A.CANMI M(DN1MSION ROAD) 

SBCW L4ENGTH 7.0Kiklndws 
ROADWAY WInt 6 m Prmn +I mho
 
PROPOSED S 
 jRFAE: Dcle Bcixmno, &rTface 

LOCAL 
PINMALPAY flEM 	 FRINC&OE TAXEScO~NNrDGU17~	 COST a0STRIPTiv N Urr QUANTITY ..
 

NO. 

l.N(" 	 UIUNIT 	 UNuIrrCOST A .	 UNrrC0sr 
 COST 
 COST
COSTj AM. cost ANM (PSOS) (PESOS) AMr. (PSOS) A~ff. (PSO AM

311 (1) P c an i c r xte pe MM_((0.20 me thck) sQ M. 24.02 0.00 256.02 0.00 142.83 0.00(2) P r iFC e SQS4 	 82.10 0.00 398.85 0.00 4489564.23 	 0.000.00 73.41 0.00 28.17 0. 28.1 0.00:.xi:gi.r(28.l OC MCX 	 120.58(2) :... 	 Seslk 1 , d t n- 1ac : .~:tjuM................ - 101.58 0.00 0.00
~. ~~ 95 . .. 0.00 
. 10.23 0.00 11.32 ,.. .... 000 3.43. ....... 

...9. 

.	 

...0... 
000D 21.55 0.00 23.70 0.00 

.=A PA WEN T 6.725.236.11 7.686.03.4 4,86.03 8 4 3459 279.12 12 .49,01.98 14.M .5 3.8 7 

STRLJICJRLSLAIlL 


400 (4) 41CPScmxax scfl s fim- d~( 0 cm x 40 cm) LM 699.5 0.00 799.26 0.00 549.54 0.00 301.55(5) 	 Rma am ' es, Unih 0.00 134" 0.00 1,50.44 0.004	 0.00 0.o0(40 cm a 0cm) LM 2.425.00 	 0.00 
(13) 	

364.08 82,894.00 416.09 1,009.024.24 472.32 1.145,376,00 147.60Prtcag crcrepiles, 'iv 357.930.00 888.41 2154,400.24 984.00 2.386,200.004	 0.00 0.00( 0 cm x 40 m) LM 2.210.00 487.77 1.077,971.70 557.45 1,231,970.74 	 0.00 
(14) SpS 	 154.46 341,356.60 126.81PC onmeiles driven 	 280,250.10 71L91 1.573,327.34 769.04 1,699,578.404 0.00 0.00( 0 cm x 40 cm) LM 


Tet pile%.drivt 0.00 711.91
(15) 	
487.77 0.00 557.45 0.00 154.46 0.00 126.81 

0.00 
L.M 215.00 487.77 104.870.55 	 0.00 769.04 0.00557.45 119,852.36(22) 	 ILm teat 154.46 33.20&90 126.81 27,264.15 711.91EA 3.00 23,665.50 70,996.50 	 153,061.26 769.04 165.343.60 

401 	 27.046.35 81.1)9.06 21,036.00 63.10&00 7,68&50Ccxxrrtsidgerzilirg 	 23,665.50 48,062.35LM 	 144,247.06 52.,590.00170.00 571.20 97,104.00 	 157,770.0065280 110,976.28404 Reidzrcirg tzedf cr 	 452.25 76,882.50 197.17 33,518.90 1,105.05bidgoto 	 vc.. KG 132,900.00 1.61 187,858.78 1 *220.62 207,505.40213,969.00 1.84 244,536.61 21.04 2,796,216.00405 (1) S'xscmal cot .C la.sA Cj.M. 580.00 1,466.79 850,738.20 1,676.34 972,274.66 	
3.09 4!0,661.00 22.88 3,040,752.61 25.74 3.420,846.00

(2) Sctxzl corx , Clamp 	 1,05.90 757,422.00 506.33 293,671.40cW.N 510.00 1,615.30 823,803.00 	 2,982.24 1,729,696.66 3,279.02 1.901.831.60 
406 (1) 	 1,8.06 941,491.50 1.42333 725,898.30 551.77PjSccxmgirk.Type4 EA 	 281,402.70 3,269.39 1,667.389.80 3,590.40 1,831,104.004 	 97,020.00 0.00 110,880.28 0.00 86,240.00 0.001 Remlita6 of eaid 	 3_,340.C.)

7 Q) bridte Ls 	 0.00 197,120.28 0.00 215,600.00 0.00-.- .: ~~-..~,r . . .- . .~. . . . . . .0~ 	 0.00 0.00.... ~. . . .-, ~ ::....: :, .:....: : + .: . ... >- .::: ~ -x:-.:0 ~ ~-. . .,~. ..~: ~.....	 0.00 0.00~~~~~~ .......... ...rora.To ..... ... .0. .	 O.0::::,: i~ii:iii:ii: -. . 0	 0.00:: ...................... ~~ ~ ~ ~ . 0 ~ 0.0 
.0 ~ 0.00 	 0.00
................. o
....... .

X 	 4.2,4.54,711.265.44:;:.. ....5,939,468.30 1,706,363.75 10,650.733.74 11.770.179.0 

FV. 1 L4C ERS/O WORKUS
 
00(I) Batckfll pe civa' 


7	 
QU.M. 220.00 10523 23,172.60 120.38 26,483.04 87.38 19,223.60 59.37 13,061.40(76) 	 1R1_., 6 cm dimo: LM 207.76 45,708.64 252.06( 55,457.60150.00 676.06 101,409.00 772.64 115,896.29 411.17 61,675.50 279.27(91) 	 F 'C 91 cmdiamet 41.905,50 1,183.81 177.571,79LM 	 1,366.60 204.990,00981.44 0.00 1,121.65 0.00 570.35 0.00(107) 1: ., 107 :" imt 	 394.73 0.00 1,692.00 i0.00 1.946.52L.M 1,272.67 0.00 1,454.48 	 0.00

0.00 694.97 0.00(120) 1 C 120 cm at LM 	 505.63 0.00 2,149.451 0.00 2473.271,668.47 	 0.00 
(10) 	

0.00 1,906.83 0.00 891.77 0.00 659.04 0.00CUJ.M, 90.00 0.0Sn €rxcmefor pipe ejwsjls 	 2,798.60 10.00 3,219.281,448.20 130.338.00 1,655.00 148,958.00 1,305.89(11) 	 1Reirir 117,530.10 497.05 44,734.50tefeet r Cx1 ,.A:DC KG 7,600.00 1.61 12236.00 1..4 
2,960.90 266,48,8.19 3,251.14 292,602.60 

503 (2) R 
13,984.03 21.04 159,904.00 3.09 23,484.00v c l iz . m e '. 	 22.881 173,888.03 25.74 195,624.00TIpe R1 zIw LLM J 	 0.00 0.004,12_,_6,95327.57 3740.00 457 0.00 56.51 0.00 	 0 0,0163.79 ,0 .0 430.88 1 0.00 547,87 0.00 

http:4,12_,_6,95327.57
http:195,624.00
http:173,888.03
http:23,484.00
http:159,904.00
http:13,984.03
http:292,602.60
http:3,251.14
http:266,48,8.19
http:2,960.90
http:12236.00
http:7,600.00
http:44,734.50
http:117,530.10
http:1,305.89
http:148,958.00
http:1,655.00
http:130.338.00
http:1,448.20
http:3,219.28
http:2,798.60
http:1,906.83
http:1,668.47
http:1,454.48
http:1,272.67
http:1.946.52
http:1,692.00
http:1,121.65
http:1,366.60
http:1,183.81
http:61,675.50
http:115,896.29
http:101,409.00
http:55,457.60
http:45,708.64
http:13,061.40
http:19,223.60
http:26,483.04
http:23,172.60
http:10,650.733.74
http:1,706,363.75
http:5,939,468.30
http:4.2,4.54,711.265.44
http:215,600.00
http:197,120.28
http:86,240.00
http:110,880.28
http:97,020.00
http:1,831,104.00
http:3,590.40
http:1,667.389.80
http:3,269.39
http:281,402.70
http:725,898.30
http:941,491.50
http:1.901.831.60
http:3,279.02
http:1,729,696.66
http:2,982.24
http:823,803.00
http:1,615.30
http:293,671.40
http:757,422.00
http:3.420,846.00
http:3,040,752.61
http:4!0,661.00
http:972,274.66
http:1,676.34
http:850,738.20
http:1,466.79
http:2,796,216.00
http:244,536.61
http:213,969.00
http:207,505.40
http:187,858.78
http:132,900.00
http:1,105.05
http:33,518.90
http:76,882.50
http:110,976.28
http:157,770.00
http:97,104.00
http:52.,590.00
http:144,247.06
http:48,062.35
http:23,665.50
http:21,036.00
http:81.1)9.06
http:27.046.35
http:165.343.60
http:153,061.26
http:70,996.50
http:23,665.50
http:27,264.15
http:119,852.36
http:104.870.55
http:1,699,578.40
http:1.573,327.34
http:280,250.10
http:341,356.60
http:1,231,970.74
http:1.077,971.70
http:2.210.00
http:2.386,200.00
http:2154,400.24
http:357.930.00
http:1,009.024.24
http:82,894.00
http:2.425.00
http:6.725.236.11


Tate 5-4 (cogtinued)LUST ESIIATh "REAKDOWN 
AURORA ROADS INERASMTIRtrREDLAVEDE'ENr PRO.3T 

S GWIMrT2132A. CANII.- KM38 (DIVERSION ROAD) 

SHM'ION LEGM 
ROADWAY WIDVIT 
PROED StAIFAME 

7.0 Yjknxtcn 

6 m Pawimat + I m Shjlda 
Dokble Miirmm &icxe Tcwm 

PAYrMCMON 
EeSCRIMFON 

Nco 

(5) n e, nr a 
509 GtKWW 

600 U. Dit h 

UrALTORANAMEROSINV"UKS 

V. LDC1L)2TALV.AMS 

603 (3) ,Wt bemgi nr*l 
605 (1) W-ing n 

(2) rgtay mig
m 

(3) kIritcray Sigro
61 .i..S.. 

610 S ir-

'-.~ 

U'rr 

cu 
CU.M 

LM 

LM 
EA 

EA 

EA 

S:1.2 

QxA~rnY 

120. 

7W.00 

40.00 
20.09 

4.00 

2.00 

FO INCN4N 

NANCANT 

I V 
UNrr UNrT 

COST AMr. COSr 

733.42 88,010.40 838.20 
696.45 0.00 795.94 
286.05 200,23 5.09 326.92 

........ .. . 

555,401.00 

396.00 158,400.00 452.57 
1.435.00 28,700.0 1,640.00 

1,435.00 5,740.00 1,640.0 

5,559.04 11,11&08 6,353.201.72 0,08,412.48 

0.0 1.97 

AMr. 

100,.%3.57 
0,0 

228.8 ).57 

634,745.59 

181.029.02 
32,809.06 

6.60.02 

11,706.41 

0.00 

LAOZM.NCIAL~ 
DLr 

UNrT 
AMT. 

(PFSOS) 

427.63 51.315.60 
1,003.72 0.00 

170.46 119.32-200 

528,970.80 

247.36 99.024.00 
785.57 15,711.40 

785.57 3,142.28 

3,102.72 6.205.44 

4.02 0.09 

AE 

UNrr 
COST 

(IESS 

27.15 
34823 

115.11 

346.56 
1,195.43 

1,195.43 

4,206.24 

.46 

AMI'. 

34.45o0 
0.00 

80,577.00 

238,20.40 

138,624.O0 
23,90&60 

4,781.72 

, 

0.00 

orCOST 

U rr 
COST 

(PESM AMr. 

1265.83 151,s.17 
1.M.66 0.00 

497.38 348,16137 

1.163.716.3 

700.13 280,053.02 
2,423.57 48,511.48 

2,42.57 9,702.30 

9,45 3.92 18,911.85 

5.99 0.00 

UNrr 
Cosr 

([ESOS) 

14.20, 
2,04840 

571.62 

990.12 
3,416.00 

3,416.00 

12 868.0 9 

8.20 

AWE 

173.784.00 
0.00 

400.134.00 

13392,592.20 

396,04&00 

68,30.00 

13.664.00 

5 73 0 

0.00 

... ........................ .. ....... . ...... .... 

SUI3,-TOTALTOD -l4. '2BA 

'10%CSTLNC-----1_S 

10 EA L t VEH14 [a 
33,652-711.04 

3,365-71.10 

37.017, 

1.,460.337.1 

3,846,033.73 

4,1306,371.07 

"j 18,630,046.46 

022 1.863,094.65 

120,493,051m1 

17.362,170.72 

1.736.217.07 

19.09 8.387.79 

57009383.80 

S,709038.38 

6 -2799422 -18 

69,644.92.22 

6,964,43?.82 

76,609,421.W 4 

r 3,701,79&211 
40.719,780.36 

4,230.637.11 

46.537,098. I S 
,049,305.11 

[ 
1
.909, 

8 3 8.7 8 i 6-79.942.22 

I 6 , 

7.660.942.10 

% SUEiRVISIONCOSr 
TOTAL -!GP.ErCOrT 

___57, 3_ 43, 
43,977.362.79 

-
50,29.968.83 

,8,3.50 

24,345.744.71 

1,68578.13 

22,688,884.70 

5.0527,49.5 

74,605,713.55 

6,_41,,43.0 

91,011,992 
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Table 5-4 (continued)
 
cUSTESrMAI- BREAKWN
AURORA ROADS INFRASTRNIT7flp.DEAVELOA'?I.cr 1PROJ[HT.3GME.Nf ZC: PANTABANGAN-CANILU 

inCK1O LMtNMTDL 

IOADWA? W&DTIt 
M'OFOMCD JuKFACE As 

Ki...,s 

C -prwP,--* 

PAYCOPNN 

NO" 

LESCRIPnO UNT~ c0AN7T1Y (IS42) 

UNIT 

cost /,Ir. 
UNIT 

COScot 

$ 

fr. 

UNI 

COST 

{CE~sos 

(Jr 

AMr. 

UNIT 

COST 

(PE.SOS) 

_____ 

,, . 

___
UNI 

(p10) 

_cos 

AT . 

UNIT,.r 
COST 

Pss ~ r 

100 (1) Ckig% andlCQ.Wr SQM. 
(3) Tree1Rm"-A LZge EA 

101 (1) R ~o%21t" Obsn xxrc LS 
(3) Rt1 Eovao F -gC ooe paymSQ Sa 

102 (1) Unutb cga m CU.M. 
(2) Commm emavxian CU.M. 
(3) Strlua commm c~aatin CU.M. 

103(1) Stuirc =tXvanm C.LM. 
(2) B&idr-cric CUM 
(3) Famxhaiia rill Cu.M. 
(4) Ecaviown bckopla elevator CU.M. 
(5) Sbarirg,a'ibbi c(rxI,d aein Iml=03 (4)).00 
(6) PipeCAvate nja a cUM. 

104 (1) Ehrw*--u C3.M. 
(2) E nIkm. wka ,m a 0U.%. 

105(1) -%kg2&prq- r% c SoM. 
(2) &.- Pde p t.pa -,,, S 

ALTOFlARTH'MCRK 

IL PA V -EN7 

2q0 j,&gget =a.r= CUO.M. 
201 A,,egathueboa CU.M. 
202 -ubJ e W bal w w€r CU.M 
208 SaI aggtptc dxMe(ImnL inh=200) CU.M. 
3D3 (1) Chved axzfcem x 0J.M. 
301 Bim-izr s me oK -Vr MT. 
302 (3) Biatt.inmtLackco.C.,S.- MT. 
304 (1) SirkbitLnxxn wfwc wutm MT. 
304 (2) Doukbirmx=usuw rm cri MT. 

(2) Agregae fcrbit~nnman,ua-- bral00 

m'irgc~rw CU.M. 
310(1) B bi r (2thkA 

36,895.00 

6,630.00 

27,135.00 
23.455.G0 

27.135.00 

258,130.00 

109,365.00 

40,605.00 

20-00 

161,335.001 

1.99 73,421.05 

5627 0.00 
0.00 0.00 

77.95 0.0 
63.71 422,397.30 

0.00 0.00 
61.15 1,434.273.25 

60.12 0.00 
60.12 O.uo 

105.3 0.00 
306.22 0.00 

60.12 0.00 
62.06 1.683.998.10 
62.07 0.00 

2.19 565,304.70 

4.38 0.00 

4,179,394.40 

132.59 14,368,115.35 
132.59 0.00 

129.67 5.265.250.35 
132.59 0.00 
129.67 0.00 

5.786.87 1,168,947.74 
4,279.87 0.00 

964.15 0.00 
1,938.78 0.00 

457.11 0.00 

75.92 122 55301 

227 83.909.9 

64.31 0.00 
0.00 0.00 

89.09 0.00 
72.81 482,740.98 

0.00 0.00 
69.89 1,639,173.53 

68.71 0.00 
68.71 0.00 

120.38 0.00 
349.97 0.00 

(A71 0.00 
70.93 1.924.574.07 
70.94 0.00 

2.50 646.064.13 

5.01 0.00 

.76462.68 

151-53 16,420,744.31 
151-53 0.00 

148.19 6,017.444.02 
151.53 0.00 
148.19 0.00 

6,613.58 1,335.943.61 
4,891-29 0.00 
1,124.75 0.00 

2,215.75 0.00 

522.41 0.00 

86.771 13,998381.51 

0.12 4.427.40 

1031 0.00 

0.00 
19.33 0. 
4.41 29,23A:0 

0.00 O.0 
3.77 88,425.35 

12.38 0.00 
12.38 0.00 

87.38 0.00 
174.86 0.00 

12.38 0.00 
24.8 673,219.35 
40.35 0.00 

0.18 46,463.40 

0.46 0.0 

8411.773.8o0 

66.24 7,178,097.60 
6624 0.00 

233.4 9495,073.20 
6624 0.00 

2334 0.00 
1.99668 403,329.36 
1,476.72 0.00 

212.89 0.00 

419.39 0.00 

111.60 0.00 

42.12 6795430.20 

1.00 

28.19 

28.19 

3899 

31.86 

0.00 
30.57 

30.07 

30.07 

59.37 

.17 
101 

30.07 

33.80 

37.35 

1.09 

2.16 

69.17 
69.17 

70.64 

69.17 

70.64 
2,172.74 

1,606.92 

444.75 

876.16 

228.55 

37.9.. Of . 

36,895.00 2.39 88,337.38 3.11 114.7413.45 
0.00 167.52 0.00 187.67 0.00 
0.00 0.00 000 28.19 0.00 
0.00 10&. 0.00 136.27 0.00 

211,231.80 77.2 511,979.28 99.96 662,867.40 
0.00 0.00 0.00 0.00 0.00 

717.019.35 73.66 1,727.59.8 95.49 2.239,717.95 
0.00 81.09 0.00 102.57 0.00 
0.00 81.09 0.00 102.57 0.00 
0,00 207.76 0.00 252.09 0.00 
0.00 524.83 0.00 63125 0.00.000 3. 00 

0.00 81.09 0.00 102.57 0.00 
917,163.00 95.74 2,597,793.42 120.67 3.74380.45 

0.00 111.29 0.00 139.77 0.00 
278,780.40 2.68 692-527.53 3.45 8054850 

0.0 5.47 0.00 7.00 0.00 
::::::i:+:i:+i:~~ ~ ~ ~ ~ ~ ~~~..[]]]]]]]]]][]!]]]]]]]]]]]]]]]]][]]![]]............... 

2.161,069.5S 5.618,236.48 7,182,257.75 

. 
7.495,607.05 217.77 23.596841.91 268.00 29.041,820.00 

0.00 217.77 0.00 268.00 0.00 
2,868,337.20 382.03 15,512,517.22 434.15 17,628.660.75 

0.00 217.77 0.00 268.00 0.00 
0.00 382.03 0.00 434.15 0.00

438,893.46 8,610.26 1.739,272.97 9.956.29 2,011.170.58 
0.00 6,368.01 0.00 7,363.51 0.00 
0.00 1,337.64 0.00 1,641.79 0.00 
0.00 2,635.14 0.00 3,2433 0.00 

0.00 634.01 0.00 797.26 0.00 

1 .00 

w-sos' .-+
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Table 5-4 (coainued)(Dsr FSTIMATm I1 EAKIO)N 
AURORA ROADS INHEAsrMRTrruTnEDEAVELCer PRQJ 

S3G?.NT2C: PANTABANGAN-CANILU 

CTIO LWKNOUG 
ROADWAYW&DT~t 

I68wLk,. 
0 . rn. -I. JIo 

PAY flEd 

tE SCJIP'oN 
NO. 

311 (1) P a rix 
(0.2 mew thick) 

(2) Pxcbrgcc& tlOCp, j 
(2) .M p2300)r Y ................: 

=r 1O PAV- E3 T 

111.S1RL.CUES 

tftrr 

, 

SM 

L1132 

: 

OO. 

cXJM(IrnyI?4NLL 
(IS P291 I(IT )Lrr 

COST AWL CO.os_. 

I -

4.0 0.00 256.02 0.00 
64.23 0.00 73.41 o.o 

.95. 0 10~i~ ii i~~iiii:!ii!ii~iii !iii~ 2. 
33,050,866.64 37.772513.45 

COST 

( 

___. _-_ 

142.83 0.00 

28.17 .00 

....... 
23,871,93036 

UNr 

(PESo) 

82.10 

2.18 

343 
.......... 

AKr. 

0.0 

0.00 

00 
... . o 

16,9.27.114.33 

UN. 
cAMr.Cosr 

(PSOS) 

39.85 

1013S8 

2155
2,.5 

AWL 

0.00 

0.0 

0.00 
z_.. 

61.644.443.81 

. . . 

FI 

. .r 
cosr 

(PSO AM. 

44 .95 o.0) 
12038 0.0 
23.70 0.O. .ooo 

73,849.911.33 

- (40 cmix 40a) 

(40 cm x40 cm) 
(13) ftcw oamrpiei, ciivn 

(40 cm a40cm) 

(14) IC/Scaepiks.d&ivc
(40 cmx 40 cm) 

(15) Togpies,iven 

(22) Lcodtet 
401 C"roetridgerilirg 
404 Rc-ifcrg Red fcr higt Wvt 
405 (1) StzrzJ care ClamA 

(2) St 1c Clan PCUM 
406 (1) PIS cc== gird ,Type 4
4G 7 .+ Re : a l t o .(1. brid ~em. 

** . :.:.:::: 

N. E A EE SION 'WRKS 

50 (1) r Backfill -dia, ppe cd t 
(7f) [ r 76 cm dia -
(91) 1 r 91 ca di 

(107) Pr' 107 cm diam 
(120) RPC, 120 = diame 
(10) StucuTJ cm e ( boxpipe btas-als 
(11) Rci rf e fored x 

503 (2) i k r 1 va 

pipe cM_ 

.. 

LM 

L.M 

LM 

LM 
L.M 

EA 

LIM 

KG 

CUI.M 

EA 

CJ.M. 

LM 

LM 

LM 

LM 

cu.M 

KG 

LM 1 

30.00 

2.180.00 

...00. 

699.35 

364.08 

487.77 

487.77 
487.77 

23.665.50 

571.2-0 

1.61 

1.466.79 

1,615.30 

97.0200 

105.33 

676.06 
961.44 

1,272.67 

1,668.47 

1,448.20 

1.61 

327.57 

0.00 

0.00 

0.00 

0.0 

0.00 

0.00 

17.136.00 

3,509.80 

0.00 
32.06.00 

0.0) 

00) 

52'951.80 

0.00 

0.00 
00 

0.00 

0.00 

0.0 

0.00 

0.00 

79926 

416.09 

0.) 
557.45 

00)
557.45 

557.45 

27,046.35 

652.80 

1.84 

1,676.34 

1.846.06 

0,8802 

00) 

120.38 

772.64 
1,121.65 

1,454.48 

1,906.83 

1.655.09 

1.84 

0.00 

374.37 

0.00 

0.0 

0.00 
0.00 

0.0)
0.0 
0.0) 

0.0 

19.58405 

4,01121 

0.00 
36X.21. 

0.00 
0.0 0 

00) 

60.516.49 

0.00 

0.00 
0.0) 

0.0) 

0.0 

0.00 

0.00 

00 

0 0 1 

549.54 

472.32 

154.46 

154.46 

154.46 

2 :36.00 

45225 

21.04 

1,305.90 

1,42333 

602400 

87.38 

411.17 

570.35 

694.97 

891.77 

1,305.89 

21.04 

56.51 

0.0 

0.0) 

0.00 

0.0 
0.00 

00 

13.567.50 

45,86720 

.00) 
28 46663 

00) 

00 

87,901.30 

0.O 

0.00 
00 

0.0) 

0.00 

00) 

0.00 

0.00 

301.55 

147.60 

126.81 

126.81 

126.81 

7,88850 

197.17 

3.09 

506.33 

551.77 

32.340.0 

59.37 

279.37 
394.73 

505.63 

659.04 

497.05 

3.09 

163.79 

0.0) 

0.00 

0.00 

0.00 
0.00 

0.00 

5,915.10 

673620 

0.00 
11,035.40 

0.00 

00) 

23,686.70 

0.00 

0.00 
00 

0.00 

0.00 

0.00 

0.00 

0.00 

1348.0 

888.41 

711.91 

711.91 
711.91 

48.035 

1,105.05 

22.88 

2962.24 

3269.-) 

197.12028 

00) 

207.76 

1,183.81 

1.692.00 

2149.45 

279860 

2960.96 

22.8 

0.0) 

430.88 

0.0) 

0.0) 

0.00 

0.00 

0.00 

0.00 

33,151.55 

49,878.41 

0.00 
65,387.84 

0.0) 
0 . 0 

. 00 

148,417.79 

0.00 

0.00 
0.00 

0.00 

0.0) 

0.00 

0.00 

0.00 

0.00 

1550.44 

964.00 

0.00 
769.04 

0.00 
769.04 
769.04 

52590.00 

1,220.62 

25.74 

3,279.02 

3,590.40 

215.600.00 
15.0.0 

0.0) 

252.08 

1,366.60 

1,946.52 

2,47327 

3.219.28 

2,251.14 

25.74 

547.87 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

36,61860 

56.11320 

0.0) 
71,80.0) 

0. 

0.0) 

164.539.80 

0.0) 

0.00 
0.00 

0.00 

0.0) 

0.0) 

0.00 

0.00 



Table 5-4 (cotinued) 

OSESfIMATE BRAKDWN 
AURORA ROADS INFRASIRLIrI.RE DEvEWU 

SEGNENT 2C: PATABANGAN -cAN 
PRp:j r 

MICfION LAU10 
ROADWAYrVIOITI 
PROPOSEDSLIMAC: 

21MK4.... 

IabI±I3!tft 
Aw,~ C-ew P- --

PAY 

NOt 

509 
6 

LC.1rI'mO 

ia20.0 

• .... 

U 

CU.M. 
LM 

(rrQUAiNITIY 

WCALIGN CONI(NENT 

cOnctlMCOMPNE~F1NANCLAL t i(2 

VUr~rr 
rr LNcos. 

COST AWT. COST Ar. (PSOS) 

73142 205,357.60 838.20 234,694.99 427.63 119,736.40696.45 0.00 795.9.4 0.00 1.003.72 0.00 
286.05 0.09 326.92 0.09 170.46 0.09 

3'~-' 05,357.60 234,694.99 i119.736.40 

TAXRS 

LUNrr 

COT 
(ESO) A. 

287.15 8040-0034.23 0.00 
115.11 0.09 

80),402.09 

ECNOICOST 

ccMt 

UNrr 

Cosr 
(mSosJ AMr. 

1.265.83 354,431.391.799.66 0.00 
49738 0.09 

35.4,431..9 

MAALC" osT:. ..: 

a 
.... 

UWir* 

COST 
(PSOS) Ar. 

1,448.0 405.496.002.,04840 0.00 
5716 0.0 

.405,496.00 

L.' 

.. 4 

0 1 

(2 

() 

60I3).b..cki 
u * m nEA 

a y g aE 

kntxS, 
60 Sii 

A~~rp~~j~S............... 

M 

A50 
SQM. 

........... 

....... 

6009 
15.0 9 

20.0 9 

.396.09 
1,435.0 9 

1,435.09 

,50 
1.72 

..... 

.. *........ 

237,t,00 
21 .5 .09 

28.70 09 

7752 
0.09 

.. 

315,60.0 

:.: 

452.57 
1 640.0 9 

1640.0 9 

,5.0 
1.97 

. . 

271,543.54 
24 60 3.06 

32,80 9.06 

31.766.02 
0.09 

. 

360,709.70 

. 

247.56 
785.57 

785.57 

3,102.72 
4.02 

. 

148.536.09 
11,783.55 

15711.40 

15,313.60 
0.09 

. 

191,.544.55 

. 

346.56 
1,195.43 

1,195.43 

4,206,24 
2.46 

. . 

207.93,609X 709.13 
17,931.45 2 4 2.57 

3., 60 2,425,7 

21.031.,.0 9,455.92 
0.09 5.99 

. . . 

270,80725 

.V*V.................... 

420,079.5.4 
36,383.61 

4 511.48 

47,279.62 
0.09 

. . 

552,254.25 

990.12 
3,416.0 9 

3,416.09 

12,868.00 
8.20. 

594,072.09 
51 240.0 9 

6 8,2.09 

64,340.09 
0.09 

777,972.00 

Mr ALTO C? (ROC 

10CrTNECS3,780,419.06 

E3)k-TOT" SvEA5O 

T 

5,9. 37.'04,190-6'4 

5.84,609.70 

4 5,7,079 0 43-204897.31 

4,320,489.73 

475.. 5387 .0527 

6.3532 37 6.02.7 2.22 251129.6.41 

0.22 2.511,28.6,4 

,624,175.050 

30- 156,513,.60426 4 19463,099.83 

1.946,309.96 
2 1 

, 
4 0 9 

, 
409.810 

2 ,03-0 .559 2 68,317,783.72 

6.831.778.37 
75.149562.10 

27.6283 82,380,176.88 

8,238,017.69 
9 618194.57 

99,06004.02 

_ 

00 

_ 

610_ 

__ 

_ 

_ 

_ 

_ EA 

___ 

_ _ S _ _ 

1.72 

_ _ 

3__ 0.00 
31..010. 

4.6.53  
1,50,45.T ,1 

7 85.57 11,783.55 1

__.004 0 ,27.0.00 

,195. 

2.46 

1 403. 9 31.45 

,0.00 

Z 2 

.99 

7,514. 956,21 

6, ,0 

3469,051,819.46 

1 .04U 

rALTObENTCOST 4, 1. 5,,1 9 2.. 



Table 5-4 (cmt1iau)
 
COSr ESTIMATE BEAKDOW


AURORA ROADS NFRASI ULTURE DEvELoE'mENT,.o -r
 

SG?,ENl 2C: PANTABANGAN-CANIL!
 

SOCTION L.Bm0TH: 

ROADWAYli [DT 
PROI*OSD SIMtAC: D l lse vb T.."..t 

PA 	 LJOCAL .0mFREIGN 	 CONW,1.4-ENr TAXES . COST . o0srPAY ITEMDGMT COMPNENT .
 

DESCRIPI'ON UNIT 40UAN= FWkANCIAL BC timu 
 ... . 
(52LIN=P UNrr UNIT R)r4" UNITNO. uNrr 1r 1cost ,. cosr OST COSTCOST 

C OS MT (Co~s' , W PIM PSS ~ . P.m A r PS I 

L(
 

L EAK1nV#CR4K 

100 (1) Cl aring C.lbing SOM. 36,895.00 1.99 73,421.05 2.27 83,9009.96 0.12 4,427.40 1.00 36,895.00 2.39 88,337.38 3.11 114,743.45
(3) 	 Tre=R:x),.al. Large EA 5627 0.00 64.31 0.00 10321 0.00 28.19 0.00 167.52 0.00 187.67 0.00 

101 (1) RcISaml ofSe s ard Cbsructios Ls 	 0.00 0.00 0.00 0.00 0.00 28.19 0.00 0.00 0.00 28.19 0.00
(3) 	 R malc,Eximirg Concrmt powmert SO.M 77.95 0.00 89.09 0.00 19.33 0.00 38.99 0.00 108.42 0.00 13627 0.00 

102 (1) Umtable ex=,,asi. CaM. 6,630.00 63.71 42.397.30 72.81 482,740.96 4.41 29238.30 31.86 211,231.,0 77.=. 511.97928 99.96 662867.40 
(2) 	 Commcn ecavation CUM. 27,135.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
(3) 	 Spl Crm,'n,=3asvaicn CUj.M. 23,455.00 61.15 	 1.434273.25 69.89 1,639,173.53 3.77 88,425.35 30.57 717,019.35 73.6 	 1,727,596.8 95.49 2,239.717.95

103 (1) Scanxtz e t%.win CU.M. 	 60.12 0.00 68.71 0.00 1138 0.00 30.07 0.00 81.09 0.00 102-57 0.00 
(2) kidSe cazEni 	 C3.4M. 60.12 0.00 68.71 0.00 I.38 0.00 30.07 0.00 81.09 0.00 10257 0.00 
(3) 	 Fmn;a cn fill aJ.M 105.33 0.00 120.38 0.00 87.-8 0.00 59.37 0.00 207.76 0.00 252.06 0.00 
(4) 	 Excrix beko, plancicvwan CUL.M. 306.22 0.00 349.97 0.00 174.86 0.00 150.17 0.00 524.83 0.00 63125 0.00 
(5) 	 SRirn aibbir,g, ew.(Inc1d in 1=103 (4)). 
(6) 	 Ppe o te=axv',vur 	 CUM. 60.12 0.00 68.71 0.00 12.38 0.00 30.07 0.00 81.09 0.00 102.57 0.00 

104 (1) 	 Embnxrm CU.M. 27,135.00 62.06 1,683,99610 70.93 1.94,574.07 24.81 673219.35 33.80 917,163.00 95.74 2597,793.42 12.67 3.274.380.45 
(2) 	 Embrkma, scelectcmwazi CU.M. 62.07 0.00 70.94 0.00 40.35 0.00 37.35 0.00 111.29 0.00 139.77 0.00 

105 (1) Sitt:33deprq: icm,,,cnc SQ.M. 25 130.00 2.19 565.304.70 2.50 646,064.13rr 0.18 	 46,463.40 1.06 278,780.40 2.68 692,527.53 3.45 890,548.50
(2) Sksr-k [rT-rjr ex:&Pa - SQ.t 	 4.38 0.00 5.01 0.00 0.16 ..r 2.16 0.00 5.47 000 7.00 0.00 

..................................................... 
 0..0 5...47...0.........7.00.
 
.............. 
 ..... .. ....... . :I................
T.rALTOEAK1hV UU 

.. 	

4.179,394.40 4.776.462.68 841,773.80 2,161,069.55 5,618,236.48 7.182,257.75 

IL PANE..MENT 	 I 

200 Aggre ateuxtb cca3c C3_. 105,135.00 132.59 13,939,849.65 151.53 15,931296.57 66.24 6,964.142.40 69.17 7'27-187.95 217.77 22,895,438.97 268.00 28,176,180.00
201 Aggegamb coxx 	 CUIM- 132.59 0.00 151.53 0.00 66.24 0.00 69.17 0.00 217.77 0.00 268.00 0.00 
202 Crabcd aggpec base car= CIJ.M 40.065.00 129.67 5.195,.2855 148.19 5,937,418.99 233.84 9.368,799.60 70.64 2830.191.60 382.03 15,3D6.11&50 434.15 17,394219.75
296 Soilaggr t 3mCA1 (ml. in IL,. 00) cI-	 3-59 0.00 151.53 0.00 66.24 000 69.17 0.00 217.77 0.00 268.00 0.00 

Cawl srface e300 (1) ccr 	 .M. 129.67 0.00 148.19 0.00 233.84 0.00 70.64 0.00 382.03 0.00 434.15 0.00301 Bmir primee CC. -70 MT. 202.00 5,786.87 1.168,947.74 6,613.58 1.335,943.61 1.996.68 403,329.36 2,172.74 438,893.48 8,610.26 1.739272.97 9,95629 2,011,170.58
Bituminc~s oc
302 (3) tact S.. MT. 4,279.87 0.00 4,89129 0.00 1.476.72 0.00 1,606.92 0.00 6,368.01 0.00 7363.51 0.00 

V4 (1) Sirglebitaminrn v rfxamcirnart MT. 984.15 0.00 1.124.75 0.00 212.89 O..0 444.75 0.00 1,337.64 0.00 1,641.79 0.00 
304 (2) 1 itbmir rf~act MT. 540.00 1,938.78 1.046.941.20 2,215.75 1,196,507.= 419.39 22r6.470.60 876.16 473,126.40 2,635.14 1,422,977.82 3,234.33 1,746,538.20 

(2) 	 Aggre atefrb mir concret birxrl
 
Wezing cmr 
 CUM 8,230.00 457.11 3,762.01530 52241 4299.456.81 111.60 918,46&00 228.55 1.8W0.966.50 634.01 5,217.924.31 797.26 6,561,449.80 

0.00 
310 (1) Bibind tl"__.._ 	 75.92 0.00 86.77 0.00e('2."~ 
 42.12 0.00 37.96 0.00 128.89 0.00 16.00 0.00 

http:6,561,449.80
http:5,217.924.31
http:1.8W0.966.50
http:4299.456.81
http:8,230.00
http:1,746,538.20
http:3,234.33
http:1,422,977.82
http:2,635.14
http:473,126.40
http:22r6.470.60
http:2,215.75
http:1.046.941.20
http:1,938.78
http:1,641.79
http:1,337.64
http:1.124.75
http:6,368.01
http:1,606.92
http:1.476.72
http:4,279.87
http:2,011,170.58
http:1.739272.97
http:8,610.26
http:438,893.48
http:2,172.74
http:403,329.36
http:1.996.68
http:1.335,943.61
http:6,613.58
http:1.168,947.74
http:5,786.87
http:17,394219.75
http:2830.191.60
http:9.368,799.60
http:5,937,418.99
http:40.065.00
http:28,176,180.00
http:22,895,438.97
http:7'27-187.95
http:6,964.142.40
http:15,931296.57
http:13,939,849.65
http:105,135.00
http:7.182,257.75
http:5,618,236.48
http:2,161,069.55
http:841,773.80
http:4.776.462.68
http:4.179,394.40
http:5...47...0.........7.00
http:890,548.50
http:692,527.53
http:278,780.40
http:46,463.40
http:646,064.13
http:565.304.70
http:3.274.380.45
http:2597,793.42
http:917,163.00
http:673219.35
http:1.94,574.07
http:27,135.00
http:2,239.717.95
http:717,019.35
http:88,425.35
http:1,639,173.53
http:1.434273.25
http:23,455.00
http:27,135.00
http:662867.40
http:29238.30
http:482,740.96
http:42.397.30
http:6,630.00
http:Tre=R:x),.al
http:114,743.45
http:88,337.38
http:36,895.00
http:4,427.40
http:83,9009.96
http:73,421.05
http:36,895.00


Table 5-4 (ocitinued)
 
COST FrfDTAE BREAKMIfWN
 

AURORA ROADS INFPAS1RUCTU1E D vELcffHNT PROJCT
 
SEGMENT2C: PANTABANGAN-CANaI
 

SECTION LENGTH: 2.81Kl
 
ROADWAYWIDTH, S . P.,l * I

PRtOPO-SElD
SURlFAC: 2-0 1 7.¢ 1- T

.... . " '... . LOCAL • : mOqt " 
L:> i
 

PAY ITEM CO EIPONEQT DIRB717 

(I£l,,, t (UNr') U~rrNO. UNrr UNITtLNrr Lrr coST A-r. cosT cosT cosr
 
COST A . COST ,AN. (ESOS) AT.,, (Ms -. (PEsos) A 

311 (1) Pcrta_ 

(020 metr thick) SQ.M. 224.02 0.00 256.02 0.00 142.83 0.00 82.10 0.00 39M.85 0.00 448.95 0.00 

(2)(2)......Pa0ing e 1dain , L...aw ,FCC p3-=cr'pa.- e ,,C S.M 64238,95 0.000.00 73.41101.3 0.000.00 28.1711.32 0.000.00 28.183.43 0.000.00 101.58 0000.00 23.70 0.0021.55 120.58 _c__p__ 

ALOPAE~E'T25.11--.962.44 28,700,623.11 17.813,I20.96 12-895.365.93 46,581,833.07 55AS8.55.3 

Ct IlL SIRLUIURES 

0C03 400 (4) FC/pSconrcr pils, fhuxisd 
(4O cm x40cm) L.M 699.35 0.00 799.26 0.00 549.54(5) preast 0.00 301.55 0.00 1.348.80 0.00 1550.44hmised 0.00

0.00 0.00 
(40 = x 40 cm) 0.00L.M 
 364.08 0.00 416.09 0.00 472.32 0.00 147.60(13) Pam cor='tpiles, 0.00 888.41 0.00 984.00 0.00dri.n 
 0.00 0.004 0.00( 0 cmx 40cm) L-M 487.77 0.00 557.45 0.00 154.46 0.00 126.81 0.00 711.91 0.00 769.04(14) C/PS oacc pil<e,dv 0.00 

0.00 
0.00 

(40 em x 40 cm) 0.00L.M 487.77 0.00 557.45 0.00 154.46 0.00 126.8 0.00 711.91 0.00(15) Te piles drivn 769.04 0.00L-M 487.77 0.00 557.45 0.00 154.46 0.00 126.81 0.00 711.91 0.00 769.04(22) Lead tt 0.00EA 2.3,665.50 0.00 27,046.35 0.00 21,036.00 0.00 7,888.50401 C 0.00 48,0V2.35 0.0 52M593.00 0.00te idge railirg LM 30.00 571.20 17,136.00 652.80 19,584.05 452.5 13,567.50404 Reinr'orcirg l cr bridgmb= cuvet KG 
197.17 5.915.1 1,105.05 33,151.55 1,220.62 36,618.602180.00 1.61 3,509.80 1.84 4,01121 21.04 45,867-20

405 (1) 3.09 6,736.20 22. 49,878.41 2574 56,113.20Stxv racmx CLasA OJM. 1,466.79 0.00 1,676.34 0.00 1,305.90 0.00 506-33 0.00 2,962.24 0.00 3279.02(2) S..xxJ cax:: ClanP 0.00C.LM. 20.00 1.615.30 32,306.00 1,846.06 36.921.24 1,423.33 28,466.60 551.77 11,035.40406 PiSconmae gidar, 3,269.39 65,387.84 3,590.40 71,8%.00(1) Type 4 EA 97,020.00 0.00 110,88028 0.00 86,240.00 0.00 32340.00407 (1) P ilits m 0.00 197,12028 0.00 215,600.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ......
ii::i~iiiiiiiiiii............................................................. 0.00 0.00
 
. . . .... . .........
..................
 

L TOSIR I52,951.80 60,516.49 87.931,30 23,686.70 148,417.79 164,539.0 

IV. DRN E$T.SioNwom.s 

5o0 (1) Back lhl .,pipeacj t CU1M. 105.33 0.00 1210.38 000 8738 0.00 59.37 0.00 207.76 0.00 252.0(76) RCPC,76 m diam - 0.00L.M 676.06 0.00 772.64 0.00 411.17 0.00 279.37 0.00 1,183.81 0.00 1,66.60(91) RC .,91 cmdL- l-M 0.00
961.44 0.00 1,121.65 0.00 570.35 0.00(107) R 107 cm d -

394.73 0.00 1,692.00 0.00 1,946.52 0.00LM 1.272.67 0.00 1,454.48 0.00 694.97 0.00 505A3 0.00 2149.45 0.00(120) 14?rC 120 cm diamew LVM 247317 0.001,668.47 0.00 1.906.83 
(10) StxmaJ c 

0.00 891.77 0.00 6.9.04 0.00 2,798.60 0.00 3,21928 0.00ormreI box pipe Nalls C.IM 1,448.20 0.00 1,655.09 0.00 1,305.89 0.00(11) REiiig Keelf=RMCibC KG 
497.05 0.00 2960.98 0.00 3,251.14 0.001.61 0.00 1.84 0.00 21.04503 (2) Rcrmo1, cleairg, replacene, ovage 

0.00 3.09 0.00 22.88 0.00 25.74 0.00
0.00 0.00

pipe c ='cm 0.00 0.00L . 327.57 0.00 374.37 0.00 56.51 0.00 163.79 0.00 430..8 0.001 47,7 0.00 

http:3,251.14
http:1,305.89
http:1,655.09
http:1,448.20
http:2,798.60
http:1.906.83
http:1,668.47
http:1,454.48
http:1.272.67
http:1,946.52
http:1,692.00
http:1,121.65
http:1,183.81
http:148,417.79
http:23,686.70
http:60,516.49
http:I52,951.80
http:215,600.00
http:32340.00
http:86,240.00
http:97,020.00
http:71,8%.00
http:3,590.40
http:65,387.84
http:3,269.39
http:11,035.40
http:28,466.60
http:1,423.33
http:36.921.24
http:1,846.06
http:1.615.30
http:2,962.24
http:1,305.90
http:1,676.34
http:1,466.79
http:56,113.20
http:49,878.41
http:6,736.20
http:3,509.80
http:36,618.60
http:1,220.62
http:33,151.55
http:1,105.05
http:13,567.50
http:19,584.05
http:17,136.00
http:52M593.00
http:48,0V2.35
http:7,888.50
http:21,036.00
http:27,046.35
http:2.3,665.50
http:1.348.80
http:46,581,833.07
http:12-895.365.93
http:17.813,I20.96
http:28,700,623.11
http:ALOPAE~E'T25.11--.962.44


Table 5-4 (continued) 
ODESTIMATE BREAKDOWN
 

AURORA ROADS INIRASnRUCTAw DL^VELoeMr PROICT
 
SEGM NT 2C: PANTABANGAN-CANILI
 

SI2CiON LINGTH,:
 
ROADWAY WIDTh,- ' * Thd,.
 
/*SOPOSD XURF l m aJACH.D-l mIml ~e 

LOCAL* .. NM FK(ANCIAL
FOREIGN CONPct4LNT TAXES COSTrgPAY nMCOWO4Nr DfR1Cr 

EE-CRIFION UNIT O(UANTIrY FINANCIAL LX(1. . . . 
......I..,P32) UNIT UNIT UIrr i i1,k
UNr UNIT cosr AMT cosT cOST COST 

cost ANr. COST AMr. (PESOS) (PESOs) AMIr. (PESOS) ANT, (P S ) AM. 
(5) Ghxtn riprap CU.. 280.00 733.42 205,357.60 838-20 234,691.99 427.63 119.736.40 287.15 80,402.00 1,265.83 354,431.39 1,448.20 405,496.00509 Gabiom CU,. 696.45 0.00 795.94 0.00 1,003.72 0.00 348.23 0.00 1.799.66 0.00 2,048.40 0n0600 Lined Ditch L-M 256.05 0.00 326.92 0.00 170.46 0.00 115.11 0.00 497.38 0.00 57W16 0.00 

rarALTO DAINACE EROSION4%%txS25,57.60 234,694.99 119,736.40 80,402.00 354,431.39 405.496.00 

V. PdIIDE4rAL VC9xS 

603 (3) M,'aber S d il LM 600.00 396.00 237,600.00 452.57 271,543.54 247.56 148,536.00 346.56 207,936.00 700.13 420.079.54 990.12 594,072.00I 605 (1) arnig sign EA 15.00 1,435.00 21,525.00 1.640.00 24,600.06 785.57 11,783.55 1,195.43 17,931.4 2,425.57 36,383.61 3,416.00 51,240.000 (2) R.i" amY signs EA 20.00 1,435.00 28,700.00 1.640.00 32,800.08 785.57 15,711.40 1,195.43 23,9.60 2,42 .57 48,511.48 3,416.00 68=320.00(3) binxramry Sipm EA 5.00 5,559.04 27,793.20 6,35320 31,766.02 3,10L72 15,513.60 4,206.24 21,03120 9,455.92 47,279.6 12,868.00 64,340.00610 So;dirg SGM. 1.72 0.00 1.97 0.00 : 4.02 0.00 2,46 0.00 5.99 0.00 820 0.00..... ....... . .. . .. . ... i:ii ::::::::::::::::::::::::::::::::::
. .......... ..... ii:ii:i:i:: ...................
 
....................
 

.. TOlC ,,rAL WO.KS 360.709.70 191,S44.5 270.807.25 552,.25S 

................
.......... ........ ......... 
 ....... 
 .... ...... .... *+,,::,:..' .,......"...'.. --. '' .. 

SU.-TOTALTO -C?.-4TIC 29,866,306.44 34,133,006.98 22.2 19.1", 16.01 15.431,351.43 53,255,172.99 64,419,82X3 

10%COK ENIES .9S6.6.0.64 3.413,300.70 0.22 1,912,216.60 1,543.135.14 5,325,517.30 6,441,982.39 
[ 3L2-. 8AL 3-852,937.08 37.54107.68 21,034,381-61 16,974,486.57 5858.690.29 70,861,806.27 

_0% c n OFFK, _ 3,285,293.71 54 1,697.44&663,7 .630.77  Z103,438 .26 5,858.069.03 7,08618.63 

r 1rTAL 36,138,230.79 41,300,938.44 23.137,820.87 18,671,935D23 [64,438,75.92 ",7, 

8%SUPEVISIONOOSr 2,891,058,46 3,304.075,08 1.851,025.67 1,493.754.82[ 5,155100.75 6,235,83,.95 
TOrAL SGNENTCOST 39,029.289.26 44.605.013.52 24,980,646.54 20.165.690.05 69,93860.M06 84,183,825.85 

http:84,183,825.85
http:20.165.690.05
http:24,980,646.54
http:44.605.013.52
http:39,029.289.26
http:6,235,83,.95
http:5,155100.75
http:1,493.754.82
http:1.851,025.67
http:64,438,75.92
http:23.137,820.87
http:41,300,938.44
http:36,138,230.79
http:7,08618.63
http:5,858.069.03
http:3,7.630.77
http:3,285,293.71
http:70,861,806.27
http:5858.690.29
http:16,974,486.57
http:37.54107.68
http:3-852,937.08
http:6,441,982.39
http:5,325,517.30
http:1,543.135.14
http:1,912,216.60
http:3.413,300.70
http:53,255,172.99
http:15.431,351.43
http:34,133,006.98
http:29,866,306.44
http:270.807.25
http:360.709.70
http:64,340.00
http:12,868.00
http:9,455.92
http:4,206.24
http:15,513.60
http:31,766.02
http:27,793.20
http:5,559.04
http:68=320.00
http:3,416.00
http:48,511.48
http:1,195.43
http:15,711.40
http:32,800.08
http:1.640.00
http:28,700.00
http:1,435.00
http:51,240.00
http:3,416.00
http:36,383.61
http:2,425.57
http:1,195.43
http:11,783.55
http:24,600.06
http:1.640.00
http:21,525.00
http:1,435.00
http:594,072.00
http:420.079.54
http:207,936.00
http:148,536.00
http:271,543.54
http:237,600.00
http:405.496.00
http:354,431.39
http:80,402.00
http:119,736.40
http:234,694.99
http:txS25,57.60
http:2,048.40
http:1.799.66
http:1,003.72
http:405,496.00
http:1,448.20
http:354,431.39
http:1,265.83
http:80,402.00
http:119.736.40
http:234,691.99
http:205,357.60


Table 5-4 (continued) 
TEfESTIMAT 1EAKDN 

AURORA ROADS INFRASMI.JU RE [tvELopm1r PRo]rT 
.SEbUr2D: RLzAL- PANTABANGAN 

SnctlON LENG 
ROAD AYWIDyT 
PROO SURF.c& 

14.91 iIcGI s 
6 m Pavemc' + 1m Shoxid 
Aiat CartePamatm 

PAY r1EM1 

NO. 

r.FS3UPTMO UNIT UIXNTY 

FREIGN 
COMPONENT 

MNA1LVl-- - -IGNOmn 
(I (11=32 

UNIT UNIT 

ScS AM. COST A r 

C ONKW 
D4R1XCT 

UNIT 
COST AMT, 

(PESOS) 

TAXES 

UNIT 
COST 

(PESO) AMT. 

COST 

UNrIT 
COST 

(PEss-) AIM 

UN 
COST 

(PES.OS) 

COS 

AMT. 

. 

L EAgI1rWv.RK 

00 

100 (1) 

(3) 

101 (1) 

(3) 
102 (1) 

(2) 

(3) 

103 (1) 

(2) 

(3) 
(4) 

(5) 
(6) 

104 (1) 

(2) 

105 (1) 

(2 ) 

mird C-kbiig 
"Ix Rmo* Lrge 

Rcomoal of"SItm ardC 

Rmmofc i ti~rgC pavemest 
Uut3bkezcavrtm 

C=m ee2ata 

Wap.s rockeeavmin 

Snxtx uaicn 

Bridge eeavaio 

Faudationfill 
Exavainbelw planeki2t 

Shxrir,atibir. dc(Included inILemIO3(4)). 
Pipec Rrt€cvaao 

Embarkan 

Ez±m-m r&Icctd mataial 

,Skyad pratia cSmma 
.. b.. pt&iacn . paanet 

Sa1M 

EA 

L.S, 

9014 
Cu.m 

CLLiM 

cu.M 

CU.M 

CJ.M. 

CU.M 
CU.M. 

CU.M 

C.m 

CU.M 

SM 143,150.00 

. 

.............. 

1.99 0.00 
56.27 0.00 

0.00 0.00 

77.95 0.00 
63.71 0.00 

61.15 0.00 

230.99 0.00 

60.12 0.00 

60.12 0.00 

105.33 0.00 
306.22 0.00 

60.12 0.00 

62.06 0.00 
62.07 0.00 

2.19 313,49&50 

4.38 0.00 

.......... . 

2.27 

61.31 

0.00 

89.09 
72.81 

69.89 

263.99 

68.71 

68.71 

120.38 

349.97 

68.71 

70.93 

70.94 

2.50 

5.01 

.. 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

358,284.90 

0.00 

0.12 

103.21 

19.33 
4.41 

3.77 

35.55 

12.38 

12.38 

87.38 
174.86 

12.38 

24.81 

40.35 

0.18 

0.46 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.O 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

25,767.00 

0.00 

1.00 

28.10 

28.19 

38.99 
31.86 

30.57 

111.54 

30.07 

30.07 

59.37 
150.17 

30.07 

33.80 

37.35 

1.08 

2.16 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

154,602.00 

0.00 

2.9 

167.52 

0.00 

100.42 
77.22 

73.66 

29.54 

81.00 

81.09 

207.76 
524.83 

81.09 

95.74 

111.29 

2.68 

5.47 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

384.051.90 

0.00 

3.11 

187.67 

28.19 

136.27 
99.98 

95.49 

37800 

102.57 

102.57 

252.00 

631.25 

102.57 

120.67 

139.77 

3.45 

7.00 

0.00 

0,00 

0.00 

0.00 
0.00 

0.00 

0.0 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

493,867.50 

0.00 

I'rALTOE 313,49.50 358,284.90 25,767.00 154,60100 384,051.90 493,867.50 

IL PAVEMENT 

200 

201 

202 

208 

300 (1) 
301 

302 (3) 

304 (1) 

304 (2) 

(2) 

,gegatextbas curse 

Aggregateba. coume 

iedag , bae came 

Sdl al g Om5,,1"(mL in Itn 200) 
Cwvdaxfaecom 
Bimim FitaQQK WIN70 
Biaminomt k,coKaRS-

Sr, biamjnjmn rIaoe 

I1emt bimumm ax'cacnta 

A ,,rge fcrbiam n C ret bin I 
Wearksgom 

Cu.M 

CIM 

M 

CU.M 

CU.M 
MT. 
MT. 

MT. 

MT. 

CU.M 

60,100.00 

22,520.00 

112.00 

132.59 

132.59 

129.67 

132.59 

129.67 
5,786.87 

4.279.87 

984.15 

1.938.78 

457.11 

7.968,659.00 

0.00 

2,920,168.40 

0.00 

0.00 
618,129.44 

0.00 

0.00 

0.0 

0.0 

151.53 

151.33 

14&19 

151.53 

148.19 
6,613.58 

4,891.29 

1.124.75 

2,215.75 

522.41 

9,107,061.62 

0.00 

3.337,343.66 

0.00 

0.00 
740,721.21 

0.00 

0.00 

0.00 

0.00 

66.24 

66.24 

233.84 

66.24 

233.84 
1.996.68 

1,476.72 

212.89 

419.39 

111.60 

3.961,024.00 

0.00 

5,266,076.80 

0.00 

0.on 
223,628.16 

0.00 

0.00 

0.00 

0.00 

69.17 

69.17 

70.64 

69.17 

70.64 
2,172.74 

1.606.92 

444.75 

876.16 

228.55 

4.157,117.00 

0.00 

1,590,812.0 

0.00 

0.00 
243,346.88 

0.00 

0.00 

0.00 

0.00 

217.77 

217.77 

382.03 

217.77 

382.03 
8,610.26 
6,368.01 

1,337.64 

2,635.14 

634.01 

13,08,065.62 

0.00 

8,603,420.46 

0.00 

0.00 
964.349.37 

0.00 

0.00 

0.00 

0.00 

268.00 

268.00 

434.15 

268.00 

434.15 
9,956.29 
7,363.51 

1,641.79 

3,234.33 

79726 

16,106,800.00 

0.00 

9,777.058.00 

0.00 

0.00 
1.115,104.48 

0.00 

0.00 

0.00 

0.00 

310 () BitbindSr -(2-ick) SaM 0.0089,470.00, 75.92 6,79256240 86.77 7,761,947.86 42.12 3,768,476.40 37.96 1 3..196,281.20 128.891 11,1,42426 _ 156.00 13,957320.0D 

http:13,957320.0D
http:3,768,476.40
http:7,761,947.86
http:89,470.00


Table 5-4 (contin ed) 
CDSTL5MATEi IWZAKDAN 

AUROA ROADS INFRASIRU.L"RB11 DIVELOpNrrpRO]taCT 
SEGINVT213: RIZAL- PANTABANGAN 

SriaO LENCTI-
ROADWAY WDIHtPROPOSM SUF, . 

14.91 riGmec 
6 m Pafvm + 1 mShWdAtit cordte s .= 

r 

PAY 

NO 

CeMUPION UNIT OUANTIrrY 

TLCCAL.
P'F0GN 

CIOMPONENr ~ 
KFlIRCNIAL - RMCONMC 

- $ 1 L)1rr 
UNrr UNrr 

COST AM. COST AMr. 

CoM 

-____ 

u=P3UT 
COST 

(PEsOS) 

,N. 

AM . 

TXES 

uNrI 
COST 

(N ..Os) AW 

• 

. BC4OMr,cOST 

COST 

(PESOS) AMr. 

RMCIAL . CC. 

tUNrr I 
COST 

(PESOS) , AMr. 

(2) 

r 

(0.20 W- dick) 
w Pa e p evc l 

S caliT a v ,e xis P"rC pa 

AL TO PA% , I 

m ent 

.Sam 

LM 

224.02 
64.23 

8.95 

18 

0.00 
0.00 

0 .00 

,329,5192 .4 

256.02 
73.41 

10.23 

0.00 
0.00 

0.00 

20.948,074.36 

14283 
28.17 

11.32 

0.00 
0.00 

0.00 

13.239.205.36 

82.10 
28.18 

3 43 

0.00 
0.00 

0 00 

9,387,557.88 

398.85 
101.58 

21.55 

0.00 
0.00 

0.00 

34.187279.72 

448.95 
120.58 

23.70 

0.00 
0.00 

0.00 

40.956,282.48 

IlL SIRUCILRES 

00!(40 400 (4) 

(5) 

(13) 

(14) 

(15) 
(22) 

401 
404 
405 (1) 

(2) 
406 (1) 
407 ( ) 

REAScaxrcdei, fimird 
cmx40 cm) 

R=s caiez Pikspiri 
(40 cm x40 cm) 

=Acuax pis ivn 
(40ocm x40 c) 

PCIPS axwPiks 
(40 cmx 40 cM) 

Tt pih-.,drien 
Lad tet 

et eidgemrJil.r 
RciPar rw teIfcr eihi bdc 
Stn x -zlcaxr Clan A 
Stnx .ralcxru Clas P 
P/S c r gtte r.T y e4 
Rdz Iili i ,uo c 'xi . .d e s 

t 

LM 

LM 

LM 

L 
LM 
EA 
LM 
KG 

ClM 
Cu.M 

FA 
Ls. 

210.00 
56,85000 

514.00 

699.35 

364.06 

487.77 

487.77 
487.77 

23,665.50 
571.20 

1.61 
1,466.79 
1,615.30 

97.020.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

119,952.00 
91,528.50 

0.00 
830,264.20 

0.00 
0 .00 

799.26 
0.00 

416.09 

0.00 
557.45 

0.00 
557.45 
557.45 

27,046.35 
65280 

1.84 
1.676.34 
1,846.06 

110.880.28 
0 .00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

137.00814 
104,604.26 

0.00 
948,875.74 

0.00 
0.00 

549-54 

472.32 

154.46 

154.A6 
154.46 

21.036.00 
452.25 

21.04 
1,305.90 
1.423.33 

86240.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

94,972.50 
1,196.124.00 

0.00 
731,591.62 

0.00 
0.00 

301.55 

147.60 

126.81 

126.81 
126.81 

7,888.50 
197.17 

3.09 
506.33 
551.77 

3,340.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

41,405.70 
175,666.50 

0.00 
283,609.78 

0.00 
0.00 

1,348.80 

888.41 

711.91 

711.91 
711.91 

48,092.35 
1,105.05 

22.88 
2,92.24 
3,26929 

197,12028 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

232060.84 
1,300.72.26 

0.00 
1,680,46736 

0.00 
0.00 

1,550.44 
0.00 

964.00 

0.00 
769.04 

0.00 
769.04 
769.04 

52,590.00 
1,220.62 

25.74 
3.279.02 
3,590.40 

215,600.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

256,330.20 
1,463,319.00 

0.00 
1.845.465.60 

0.0 
0 00 

[rAL Ts p 1,041,744.70 1,190,56&35 2.022,688.12 500.681.96 3,13,256.47 3.565,114.80 

IV. ERA ,,EERSIN WRKS 

500 (1) 

(76) 
(91) 

(107) 
(120) 
(10) 
(11) 

503 (2) 

BMAk 1-a tiaL , pipe Civat 

l:= 76c dLict 
RZKC 91-cmdimetr 
1CM 107 cm dia ietr 
C 120 Cadxmw " 

Srizoml axm fcr baz ipeb=a!wa-Is 
Riarg -Keefc -R 0 
R emtna lckari r;.rcp a ji salvage 

pipe cL-iwas 

CUJ.M 
L.M 
.,.M. 

LM 
LM 

CU.M 
KG 

L.M 

10523 

676.06 

961.44 
1,272.67 
1,668.47 
1,448.20 

1.61 

327.57 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

120.38 

772.64 
1.121.65 
1.454.48 
1,906.83 
1,655.09 

1.84 
0.00 

374.37 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

87.8 

411.17 

57025 
694.97 
891.77 

1,205.89 
21.04 

56.51 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

59.37 

279.37 
394.73 
505.63 
659.04 
497.05 

3.09 

163.79 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

207.76 

1,183.81 

1.692.00 
2,149.45 
2,79660 
2,960.96 

22.88 
0.00 

430.88 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

252.08 

1,366.60 
1.946.52 
2,47327 
3,219.28 
3,251.14 

25.74 
0.00 

547.87 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 



Table 5-4 (coatinmcd) 
(SrIfMATE BREAKOWN 

AURORA ROADS INRASMTUTUZR IVEWLOPENT pR1o3S 
SEGNEZ RrZAL- PANTABANGAN 

SEIC I LENGfl 14.91 Flmimrs
 
ROADWAYWIDITH 6 Pawmf + Im Roder

PROP:OSED SURF,,q . .A. ntcct va €t 

LOCAL mmmi cANALR:E31GN CONIPC RENT TAXES. COrST. CSPAY fl~m CCNPOtENT D0WS2T

IESF TIIfON UNIT QUANTTY FINANCIAL - - HX- OMK:lC-f___
 

0 1=~ (1SP2 UNIT 
 UNIT UN4IT urNO. UNIT UNIT~ AMT. COST1 COSTc~ 
COSr AMI COST AM. (PESOS (PEOs AMT, (PESOS) AM (PESOS AMT!.. 

(5) Q t'errip C.M. 733.42 0.00 838.20 0.00 427.63 0.00 287.15 0.00 1.265.83 0.00 1,44820 0.00509 Gabkr CUJ. 7,825.00 696.45 5.449,72125 795.94 6,218.268.43 1,003.'P- 7,854,109.00 3482 2724,899.75 1,799.66 14,02.377.43 2,048.40 16,028,730.00
600 Urw Dch L.M. 1,40.00 26.05 426214.50 326.92 487.103.50 170.46 253.965.40 115.11 171,513.90 497,38 741,068.90 571.62 8S1,713.8 ...................... 
 .........
... ...... ..'':" .... .........'......: 
 :::::!!::'! .,z.-
:i!:i ''"'::"''"'::
 

T ALTO ANACE EPOMON V KS 5,875,935.75 6,715.371.93 8,108,094.40 2,896,413.65 14.823,466.33 16,860,443.80 

V. MIMENTAL WUU3S 

LA 603 (3) McW b, p rxdaiI LM 400.00 396.00 158,400.00 452.57 181,029.02 247.6 99,024.00 346.56 138,624.00 700.13 200,053.02 .9012 396,048.001 605 (1) Wwinrg ign EA 10.00 1,435.00 14.350.00 1,640.00 16,400.04 785.57 7.855.70 1,195.43 11,954.30 7,425.57 24,-.55.74 3,416.00 34,160.0000 (2) RMuatxy sign EA 10.00 1,435.00 14,350.00 1,640.00 16.400.04 785.57 1,195.437,855.70 11,954.30 2,425.57 24.2 5.74 3,416.00 34.160.00(3) hia-n-y S&" EA 5.00 5,559.04 27,795.20 6.353.20 31.766.02 3,101- 15,513.60 4,20624 21.03120 9,455.92 47,279.62 12,868.00 64.3400610 Sadrg. 1.72 0.00 1.97 0.00 4.02 2.460.00 0.00 5.99 0.00 8.20 0.00 

uAL.TOIIIJE2TALUVRKS 214,895,20 245,595.13 133249.00 183,563.80 375,844.13 58,70.00 

.. ........ COO+:C.
~,7:;7:::±:: C . 

SB-TCTAL TOSECZv T 2D 25.775,59329 29,457,894.66 1.2 23,526,003.88 13.122,819.31 5,93,839.54 62,424.416.58 

10%CCNCD 2.IES 2577,559.34 2,945,789.47 0.22 2,352,600.39 1.312.281.93 5,29,389.85 6.242,441.66 
SUB-TOTAL 28,353,152.73 32,403,684.13 25.878,60427 14.435,101.24 58,282,288.40 68,666,858.24 

ID%C rEs,C %EH2_E 2,835,315217 3.240,368.41 2.587,860.43 1,443,510.12 5.828.228,8. 

3188,48.00 35,644,052.54 28,4o6.464.69 15,878611.37 64,110,51724 75.533.544.06 

8% SUPERVISIONCOSr _45 88-00, 2,851,524-0 2,277.317.18 1.270288.91 f5128,841.86,042.683.5 

TOA SI MNT COST 33,683,545.44 38,495,576.74 3U.743,781.87 17.148,900.27 69,239,358.61 81,576,227.59 

http:81,576,227.59
http:69,239,358.61
http:17.148,900.27
http:3U.743,781.87
http:38,495,576.74
http:33,683,545.44
http:1.270288.91
http:2,277.317.18
http:75.533.544.06
http:15,878611.37
http:28,4o6.464.69
http:35,644,052.54
http:3188,48.00
http:1,443,510.12
http:2.587,860.43
http:3.240,368.41
http:68,666,858.24
http:58,282,288.40
http:14.435,101.24
http:32,403,684.13
http:28,353,152.73
http:6.242,441.66
http:5,29,389.85
http:1.312.281.93
http:2,352,600.39
http:2,945,789.47
http:2577,559.34
http:62,424.416.58
http:5,93,839.54
http:13.122,819.31
http:23,526,003.88
http:29,457,894.66
http:58,70.00
http:375,844.13
http:183,563.80
http:133249.00
http:245,595.13
http:12,868.00
http:47,279.62
http:9,455.92
http:15,513.60
http:31.766.02
http:6.353.20
http:27,795.20
http:5,559.04
http:34.160.00
http:3,416.00
http:2,425.57
http:11,954.30
http:7,855.70
http:1,195.43
http:16.400.04
http:1,640.00
http:14,350.00
http:1,435.00
http:34,160.00
http:3,416.00
http:24,-.55.74
http:7,425.57
http:11,954.30
http:1,195.43
http:7.855.70
http:16,400.04
http:1,640.00
http:14.350.00
http:1,435.00
http:396,048.00
http:200,053.02
http:138,624.00
http:99,024.00
http:181,029.02
http:158,400.00
http:16,860,443.80
http:14.823,466.33
http:2,896,413.65
http:8,108,094.40
http:6,715.371.93
http:5,875,935.75
http:741,068.90
http:171,513.90
http:253.965.40
http:487.103.50
http:426214.50
http:16,028,730.00
http:2,048.40
http:14,02.377.43
http:1,799.66
http:2724,899.75
http:7,854,109.00
http:6,218.268.43
http:7,825.00
http:1.265.83


Table 5-4 (coatiummed) 
(ST ESTIMAIE BREAKIDWN 

AURORA ROADS tNFRAS RIt.JuE [EvEWmENr PRoECT 
S-GN.NTr2D: RIZAL- PANTABANGAN 

q[3,-"ONLENGTh: 

ROADWAY WID1"Ht 
PROPOSE SURFAE 

14.91 Filoa'm-un 

6 m Pavemeut +1 m Should" 
D eul¢Bitumrnm Su.vcTr..m 

PAY ITEM 

NO 

DotwIi U 

AOREIGN 

HNANCIAL B 

(Is-P28) (L=2) 
-,r LNIrrj 

cosT AMTr. COST A 

CON 

____ I 

,N " 
COST 
PEr 

I(N 

A . 

TAXES 

_ 

LIN" 
COST 

(PESS) AWr 

COST 

I 

UNT.r 
COST 

(PFSOS) AWL' 

[ 

t.IT 
COST 

(PESS 

COST 

Ar. 

L FkRTh'V-OPK 

1 
00 

100 (1) 

(3) 

101 (1) 
(3) 

102 (1) 

(2) 

(3) 
103 (1) 

(2) 

(3) 

(4) 

(5)
(6) 

104 (1) 

(2) 
105 (1) 

(2) 

Cleng andGbing 

Trc Rcrooal.Lange 

Remo%1 ofStvxr anxdCObsuctic 
Rcmc%-alofExigrg Con.4 pavem 

tnaziteexcab,,-aon 

Canxm, cZv,,Jcn 
S,.rpiL rockevjc, n 
Sm-uT eccavin 

Bridgeex ,-ion 

F c rLdatiafill 

Excatipnbelch,p elemadan 

Slxriri cribbin& etc.(1rchedin Iteml03(4)).
Pie :.vt e.vrs-on 

Emnatme 

Emnk selectedmaii 
&jb:-,cd parqt.J o 

S T-aderae e.3p e 

AL,-..TOEAT,WP. 

SQOM. 

EA 

L.S 

SQN. 

C.LM. 

.M. 
CU.M. 

CjM 

OJ.M. 

CU.M. 

CUM. 

CJM. 
CUiM. 

CUJM. 
SOLM. 

soM. 

143,150.00 

1.99 

56.27 

0.00 

77.05 
63.71 

61.15 
230.99 

60.12 

60.12 

105.33 

306.22 

60.12 

62.06 

62.07 
2.19 

4.38 

0.00 

0.00 

0.00 
0.0 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0. 0 

0.',0 

0.(1 
313,49&.0 

0.0 

313,498.50 

2.217 

64.31 

0.0 
89.09 
72.81 

69.89 
263.99 
6&.71 

68.71 

120.38 

349.97 

68.71 

70.93 

70.94 
2.50 

5.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
3582,4.90 

0.00 

35'8.284.90 

0.12 

103.21 

19.33 
4.41 

3.77 
35.55 

12.38 

12.38 

87.3 

174.86 

12.38 

24.81 

40.35 
0.18 

0.46 

0.( 

0.00 

0.00 

0.99 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
25,767.00 

0.00 

25,767.99 

1.00 

28.19 

2&19 
3099 
31.86 

30.57 
111.54 

30.07 

30.07 

5937 

150.17 

30.07 

33.80 

37.35 
1.08 

2.16 

0.00 

0.99 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
154.602.00 

0.00 

15.1,60200 

2.39 

167.52 

0.00 
108.42 
T7.22 

73.66 
29.54 

81.09 

81.09 

2-07.76 

524.83 

81.09 

95.74 

111.29 
2.68 

5.47 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
384.051.90 

0.00 

384,051.90 

3.11 

187.67 

28.19 
136.27 
99.98 

95.49 

378.08 
1057 

102-57 

252.08 

63125 

102.57 

120.67 

139.77 
2.45 

7.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
493,67.50 

0.00 

493,867.50 

PA...e... 
. 

200 
201 

,A~reaeg
A 

crse 
UeIbar 

CQLM.
Q.M 

58,305.00 132.59 
13.59 

7.730,659.95
0.00 

151.53 
151.53 

8.835.06".03 
0.00 

66.4 
66.4 

3,86212320
0.99 

69.17 
69.17 

4.032956.85 
0.00 

217.77 
217.77 

,2697,185".23 ]
0.00 

2.68.00 
268.00 

15.625.740.00 
0.00 

202 

208 

300 (1) 
301 
302 (3) 
304 (1) 

304 (2) 

(2) 

310 (1) 

Crbhed agrepte basecome 

Sdl age souer (Ld.in Item 200) 

crawl K£.ce O~r 
Bimirnpri=e c cK -70 
Bitminm wkcoat. CRS-2 
Sirgl.biminrncsxf= crauncr 

lebimnirmn aface cm r 

dA~ggea( bfim carve birde/ 
Wcaing course 

BiLb1d c r(-2dick) 

CJ/M. 

C.M. 
CU%. 

MT. 
MT. 

MT. 

MT. 

CU.M. 

S _ 

22=220.00 

112.00 

300.00 

4,565.00 

_. 

1-9.67 

13.39 

12.67 
5,786.87 
4,279.87 

964.15 

1,93878 

457.11 

75.92 

2881.267.40 

0.00 

0.00 
648,129.44 

0.00 
0.00 

581,634.00 

2,066,707.15 

0.00 

148.19 

151.53 

140.19 
6,613.58 
4,8912-9 

1,124.75 

2,215.75 

522,41 

8.77 

3292885.26 

0.90 

0.00 
740.72121 

0.00 

0.00 

664,726.23 

2,384,814.13 

0.00 

233.84 

6624 

233.84 
1,996.68 
1,476.72 

212.89 

419.39 

111.60 

42.12 

5.195,924.M9 

0.00 

0.00 
2213,62&16 

0.00 
0.00 

12S,817.00 

509.454.00 

0.00 

70.64 

69.17 

70.64 
2,172.74 
1,606.92 

444.75 

876.16 

228.55 

37.96 

1,569,,20.80 

0.00 

0.00 
243,34688 

0.00 

0.00 

262,848.00 

1,043,330.75 

0.00 

382.03 

217.77 

382.03 
8,610.26 
6,360.01 
1,337.64 

2,635.14 

634.01 

1. 

8,488,810.06 

0.00 

0.00 
964,349.37 

0.00 
0.00 

790,543.3 

2,894.268.13 

0.001 

434.15 

268.00 

434.15 
9.956.29 
7,363.51 
1.641.79 

3,234.33 

797.6 

0.00
156.00 1 

9,646,813.00 

0.00 

0.00 
1,115,104.48 

0.00 

0.00 

970,299.00 

3,639.491.90 

0.00 



Table 5-4 (coatimsed)
A RnST ESTIMATE BREAKDOWN 

A'RORA ROADS INPRASXMUCTAE DtVELOPINIE PROJ3Cr 
"EGWNENT2D-: RIZAL- PANrABANGAN 

SB-ON LE NI 
ROADWAY WID'I' 

14.91 Kilometgne 
6 m Pavnaei +1 m Shoulder 

PROPOSED SuRFAcE-, D.leBitzmirm. SraceTrceunot 

PAY ITEM 
PCREIC24 

COMPONENT 

LCAL
COfGk T TAXES 

ECNMCFK&AL 
cosT 'CS 

DESCR1PrlON UNIT 0UANTrIY FrNANCLkO 

NO. (I 1--P281 
UNIT 1 UN (s=P32)

I UNIT 
COST AMT. 

UNrr 
COST 

UNIT 
COST 

UNIT 
COST 

COST AS. COST AMT. (PESOS) (P'ES ) A,'r. (PESOS) AIM. (PESOS) AMT. 

311 (1) Pcrtild ce-otca'-reatep-______14" 
(0.20 mrtcs Uhck) 

(2) P-birg ev. FCC pavenar 

(.. ...) Sc.. cr... .., c.isar.P.. 

.L. .A~E~ .... 

So.M. 

SOM. 

LM 

....... 

-24.02 

64.23 

8.95 

*.. - . 

0.00 

0.00 

0.00 

. 

2.56.02 

73.41 

10.23 

. 

0.00 
0.00 

0.00 

. . 

83 
142.83 

28.17 

11.32 

~' 

0.00 
0.00 

0.00 

82.10 
28.18 

3.43 

................ 

0.00 
0.00 

0.00 

396.F5 

101.58 

21.55 

0.00 
0.00 

0.00 

448.95 
12058 

2370 

0.00 
0.00 

000 

IWALTO PAVUSIxs 13,928,.97.94 15,918,2.87 9,916,947.16 7,15-.10 .2 2.5.835,156.03 30.997,448.38 
IILSIRLLILIFES 

LA 400 (4) PC/PS.oa :tepilem. fh"i' 
S(4Oc 

(5) 

(13) 

(14) 

(15) 
(22) 

401 

404 

405 (1) 

(2) 

406 (1) 

407 (1) 

=x 40 cm) 

Precas orttepiles, finshed 
(.Ocm x40 cm) 

Preca rretepiles, dri 

(4 Ocnx40 cm) 

C/'S caxertepile drive 
(40cm x 40 cm) 

Tespile divn 
Ld tes 

Cat bridge railirg 

Rzinfcrirgsel forbridgesoaxlvctt 

Stxralcoamt= CLassA 

Sr1xmralcaxr= Claw P 
PIS t fr.Type4 
RcInbilita one xi'b-idges 

EA 

LMW 

KG 

CU.M 

0.1. 

EA 

IS 

210.00 

56,850.00 

514.00 

699.35 

364.08 

487.77 

487.77 

487.77 
23,665.50 

571.20 

1.61 
1,466.79 

1,615.30 

97.020.00 

0.0 

0.00 

0.00 

0.00 

0.00 
0.00 

119,952.00 

91,52&50 
0.00 

830,264.20 

0.00 

0.00 

799.26 

0.00 
416.09 

0.00 

557.45 

0.00 

557.45 

557.45 

27,046.35 

652.80 

1.84 

1.67624 

1.846.06 

110,88026 

0.00 

0.00 

0.00 

0.00 

0.00 

000 

0.00 

0.00 

0.00 
0.00 

137.068834 

104.604.26 

0.6 

948,875.74 

000 

0.00 

549.54 0.00 

47.32 0.00 

154,46 0.00 

154.46 0.00 
154.46 000 

21,036.00 0.00 

45'-2, 94,972.50 

21.04 1,196,124.00 
1.305.90 0.00 

1,423.33 731,591.62 

86240.00 0.00 

0.00 

301.55 

147.60 

126.81 

12681 

126.81 
7,888.50 

197.17 

3.09 
506.33 

551.77 

r3-.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

41,405.70 

175,666.50 

0.00 

283,609.78 

0.00 

0.00 

1,348.0 

888.41 

711.91 

711.91 

711.91 

48,082.35 

1,105.05 

22.88 

2,982-24 

3,269.39 

197,120.28 

0.00 

000 

0.00 

0.00 

0.00 

0.00 
0.00 

2.3.060.84 

1.300.7826 

0.00 

1,680,467.36 

0.00 

0.00 

1,550.44 

0.00 
964.00 

0.00 

769.04 

0.00 
769.04 

769.04 

5.59000 

1220.62 

25.74 

3279.02 

3,590.40 

215.600.00 

0.00 

000 

0.00 

0.00 

0.00 

0.00 
0.00 

256,33020 

1,43,319.00 

0.00 

1.845,455.60 

0.00 

0.00 
................ ........................... 

TALTO STRUIIRES 1.0,41.744.70 1.190,568.35 02-7,688.12 500,681.96 3113256.47 3.565.114.80 

IV. DRAINA.CE EROSION WORKS 

500 (1) 

(76) 

(91) 

(107) 

(120) 

(10) 
(11) 

503 (2) 

Backfill waeria,pipe ciert 
CP 76 cm diametr 

F1ZPC.91 o diamet 

RPC,107 cm diam 

R 120 cdiam c 
Sta-nal corm-e tcboxpipe bcalawls 
R-c'irxrvirg e 'rRCirC 

R c-- air .rW-C--X -lvage 

pipe "cau . 

CU.M. 

-M 

LIM 

LM 

LM 

C0.. 
KG 

LM 

105.33 

676.06 

961.44 

1,272.67 

1,668.47 

1,448,2 

1.61 

327.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.0. 

0.00 

120.38 

772.64 

1,121.65 

1,454.48 

1,906.83 

1,655.09 
1.84 

0.00 

374.37 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

87.38 

411.17 

$70.35 

694.97 

891.77 

1,305.89 
21.04 

5651 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

59.37 

279.37 

394.73 

50543 

659.04 

497.05 
3.09 

163.79 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

207.76 

1,183.81 

1,692.00 

2,149.45 

2,7',.60 

2.960.98 
22.88 

0.00 
430. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0 

252.0 

1,366.60 

1.946.32 

2.47327 

3219.28 

3,251.14 

25.74 

0.00 
477 

0.00 

000 

0.00 

000 

0.00 

0.00 
0.00 

000 



Table 5-4 (conhame4)
CnST ESTIMATE BRFAKCWN 

AURORA ROADS 1NFRASm XTUchT I6vELoE'ENT pRo.tr 
SNV 2D:. RrZAL- PANTABANGAN 

S['"ONLEGMLn 14.91 Kilaet1ROADWAY WIDTH,- 6 mPavemers +1 mShmIder 
PROPOSe SURFACE- Dxtle Binjnmn SLKcTreian tr 

LOCAL BOONOMI FIN"NCIAL
 

PAY ITEM FOREIGN COMPONENT TAXES COST
COMPONENT osT 
DESCRPTION UNIT OIJANTITY INANC1AL IcOtOMK 

(1$)P28 1 (ISP UNIT UNIT UNIT UNITNO UNIT Nrr COST AMr. cosr Cosr COST 
COST A COST AMT. (PESOS) (PESOS) AM. (PESOS) A?. (PESOS) j AM'. 

F (5) QGjd r-ra CU-p 733.42 0.00 8-..20 0.00Clior 427.63 0.00 287.15 0.00 1,265.83b09 CU.M. 7.825.00 696.45 5,449.721.25 795.94 0.00 1,448-0 0.0062-,826M.43 1,003.72 7,654.109.00 348.23 2.724,899.75 1,799.66 14.06,377.43 2,048.40 16,028.730.00 
600 U'; diD , I 11.001 286.05 426214.50 326.92 487,103.50 170.46 253,965.40 115.11 171,513.90 497.38 741,068.90 571.62 851.713.40 

....... 

OTAL TO DRA.INAE EROSION W 

. 

ORKS ID Ex~Af6................ .... . . ... .r+A-** :. .........
5,875,935.75 6.715,371.93 8,108,094.40 2896,413.65 .... 
14823,466.33 16.80.443.80 

V. LqC MNTALVWORKS 

603 (3) k"calbb a"guwdI LM. 400.00 396.00 158.400.00 452.57 181,02"9.02 247.5% 99,024.00 34.56 138,624.00 700.13 280,053.02 990.12 396,04.00605 (1) Wrnirg Sin EA 10.00 1,435.00 14,3.0.00 1,640.00 16,400.04 785.57 7,855.70 1,195.43 11,954.30 2.425.57 24,255.74 3,416.00 34.160.00
(2) Rk'u-aay N&- EA t 10.00 1,435.0 14,350.00 1,640.00 16,400.04 765.57 7,855.70 1,195.43 11,954.30 2,425.57 24.255.74 3,416.00 34,160.00(3) Infrr wm~y Sign EA I 5.00 5.559.04 27,795.-0 6,353.20 31,766.02 3,10-72 15,513.60 4.206.24 21,031.20 9,455.92 47,279.62 12,668.00 64.34.00 

, 610 Soddig .. SQ ... 1."- 0. 1.97 0.00 4.02 0.00 
.. .... 

'46 0.00 5.99 0.00 8.20 0.00 
.........
K. ..... ... .
.---------- 7 N A ....... 


... 

-N1 ....... . ..
'm TO D AL 214,895.20 245,595.13 130249.00 163,563.80 375,&44.13 52,70800 

..... ... ........ .~....... 

. . . .. 

S1[6-I AL""O r EN)TZDA 21,374,47-09 24,428,029.17 2-2 20203.745.68 10.687.364.71 44.631.774SS 51_465.582-48 

10%CONTNGE2CES -. 137,447.21 2442,802.92 0-22 2,020,374.57 1,068,736.47 4,463,177.49 5.46.559-25 
TOTA23,511.919.30 26,870.832.09 2-.2-4,12025 11,976.101.18 49,094,952.34 57.712L140.73 

D- O351.191.93J _S 2-687,08321 222 412.021 1,197.610.12 4,909.495.23 5771214.07 
S1.E-OT",T 25 86 3 111 29 557 915, , .23j J , , .30 24,446,53"271 13,173,71130 54004,447.57 63,483,354.80 

j_ 1 4-3896.9 5.078.668380 ,320 ,355.81 
_ %8 SUPM VISIONCJ 2,069,048.90 2364,633.22 ,955 ,7-58 

TOTAL SEGMENTCOST 27,932,160.13 31,922,548.52 26.402,254.85 14.227.608.20 58,324,803.38 68.562,023.18 

http:68.562,023.18
http:58,324,803.38
http:14.227.608.20
http:26.402,254.85
http:31,922,548.52
http:27,932,160.13
http:2,069,048.90
http:63,483,354.80
http:54004,447.57
http:4,909.495.23
http:1,197.610.12
http:57.712L140.73
http:49,094,952.34
http:11,976.101.18
http:26,870.832.09
http:TOTA23,511.919.30
http:4,463,177.49
http:1,068,736.47
http:2,020,374.57
http:2442,802.92
http:137,447.21
http:10.687.364.71
http:20203.745.68
http:24,428,029.17
http:375,&44.13
http:163,563.80
http:130249.00
http:245,595.13
http:214,895.20
http:64.34.00
http:12,668.00
http:47,279.62
http:9,455.92
http:21,031.20
http:4.206.24
http:15,513.60
http:31,766.02
http:6,353.20
http:5.559.04
http:34,160.00
http:3,416.00
http:24.255.74
http:2,425.57
http:11,954.30
http:1,195.43
http:7,855.70
http:16,400.04
http:1,640.00
http:14,350.00
http:34.160.00
http:3,416.00
http:24,255.74
http:2.425.57
http:11,954.30
http:1,195.43
http:7,855.70
http:16,400.04
http:1,640.00
http:14,3.0.00
http:1,435.00
http:396,04.00
http:280,053.02
http:138,624.00
http:99,024.00
http:181,02"9.02
http:158.400.00
http:16.80.443.80
http:823,466.33
http:2896,413.65
http:8,108,094.40
http:6.715,371.93
http:5,875,935.75
http:851.713.40
http:741,068.90
http:171,513.90
http:253,965.40
http:487,103.50
http:426214.50
http:16,028.730.00
http:2,048.40
http:14.06,377.43
http:1,799.66
http:2.724,899.75
http:7,654.109.00
http:1,003.72
http:62-,826M.43
http:5,449.721.25
http:7.825.00
http:1,265.83


Table 5-4 (contincd)
CXST ESTIMATE BREAKDOWN 

AUYRORA ROADS INFRASTmRLU1. DEVEILOPIENT PRO1B-" 
SEGNE-Nr 3: SAN MJS- DINVIAIAN 

SBCTION LENGfl 
ROAD'WAY WVIit 
PROPSE SLRFA . 

725 MImetna 
6 i Pamew 1 m Struldr 
Potlard Cemen Ccr.e Pawment 

PAY rEM 

NO. 

D oESRIION IIrr WUA4TrrY 

FIOREIC 
CONWONENT 

FINA'CAL 
i( (i S=P3) 

UNIT UNITl' 

LAL 

COMPNENT 
DURH2 

UNIT 
COST AMT. 

TAXES 

UNIT 
COST 

BCONOMC 

cOST 

, 

UNIT 
COST 

FANCLAL 

COST 

LMNr" 
COST 

100 COST I AMT. (PESOS)12. (PESOS) A-. (PESOS AM0.. A7. 

cc 

100 (1) 
(3) 

101 (1) 

(3) 

.102 (1) 
(2) 

(3) 
103 (1) 

(2) 

(3) 

(4) 

(5) 
(6) 

104 (1) 
(2) 

105 (1) 

(2) 

Clearing and Cribing 
Tre Remoxal, z3a'e 
Remo,Al of Sticta'" and rucnm 

R co Ei rgCorxcrec Pa,,t' 

lJraziuble e=wiac 

Ccxnmon excaviafic 

Supimcmrmic ca,,uc 
Scexcac-mmatin 

Birge eswima 

Fouil-Awn fill 

Eanon blo- plan eie-tion 

Sbcrir& cribbing, ecz.(mrxld in Itanl03 (4)). 
Pipe cov ,zazin 

Emn~cmax 

Erzume wlected nmtial 
Sk r prq 'atn a' 

Skeprq ar pan-x: 

SO.. 
EA 
LS 

SoNt 

CUI.M. 
CU. 

ClM. 
CU_%. 

CJ..M. 

CU.M. 

CUI... 

CiM. 

CU._M. 

CUM 

SQ.V 

8M. 

2,463.990.00 
6,300.00 

879,685.00 

3,387.710.00 

467,920.00 
21.3)0.00 

6,-0.00 

11,080.00 

4,200.00 

1_500.00 

3.387,710.00 

696,00.00 

1.99 
56.27 
0.00 

77.95 

63.71 
0.00 

61.15 
60.12 

60.12 
105.33 

306.2 

60.12 

62.06 
62.07 

2.19 

4.38 

4,903.340.10 
354.501.00 

0.00 

0.00 

56.044.731.35 

0.00 

28.613, 38.C0 
1.280,556.00 

38.,166.80 

1.167.056.40 

1.286,124.00 

00,100.00 

210241.22.60 

0.00 

1,524240.00 

0.00 

2-27 
64.31 

0.00 

89.09 

7"-81 

0.00 

69.89 
68.71 

68.71 
120.38 

149.97 

68.71 

70.93 

70.94 

2.50 
5.01 

5,603.831.27 
405,145.01 

0.00 

0.00 

64,051.281.67 

0.00 

32.701.005.18 
1,463.49623 

43.,048.87 

1,333,782.08 

1,469,859.67 

103,063.11 

240,276,352-23 

0.00 

1,741.99-"93 

0.00 

0.12 
10321 

19.33 

4.41 

0.00 

3.77 
1238 

12.38 
87.38 

174.86 

12.38 

24.81 

40.35 

0.18 

0.46 

295.678.80 
650.223,00 

0.00 

0.00 

3,879,410.85 

0.00 

1.764.058.40 
263,694.00 

79,108.20 
968,170.40 

734,412.00 

18,570.00 

84,049.065.10 

0.00 

125,280.00 

0.00 

1.00 
28.19 
28.19 

38.99 

31.86 

0.00 

30.57 
30.07 

39.07 
59.37 

150.17 

30.07 

33.80 

37.35 

1.08 
716 

2,463,990.00 
17"7597.00 

0.00 

0.00 

28.026,764.10 

0.00 

14,304.314.40 
640,491.00 

191_147.30 
657,819.60 

30,714.00 

45,105.00 

114.544,596.00 

0.001 

751,60.00 
0.00 

2.39 
167.52 

0.00 

106.42 

7722 

0.00 

73.66 
81,09 

81.09 
207.76 

524.83 

81.09 

95.74 

1112"9 

2.68 
5.47 

5.899,510.07 
1,055.368.01 

0.00 

0.00 

67.930.69-52 

0.00 

34.465.063.58 
1,727,19023 

518,157.07 

2,301,95-48 

2.204.271.67 

121.633.11 

324.3.5.437.33 

0.00 

1.867.272.93 
0.00 

3.11 
187.67 
28.9 

136.27 

99.9 
0.00 

95.49 
10.57 

10-.57 
252.06 
631.25 

102-57 

1-0.67 
139.77 

3.45 
7.00 

7.663.006.90 
1.192321.00 

0.00 

0.00 

87.950.906.39 

0.00 

44,681,6800 
2,184.741.00 

655.422,30 
2,793,046.40 

2.651-150.00 

153.855.00 

406,794,965.70 

0.00 

2.401,=.00 
0.00 

IL PA\E.NTr 

200 
2091 
202 

208 
.'0 (1) 
391 
32(3) 

394 (1) 
34(2) 

(2) 

310 (1 

-v 1 

,A~eam €.rse 

Acw aeb. ¢~e 
Qwtbd agrgt hu c.rx 

SdI a~pze tt k(IiL in Izm 200) 
Qavl a'face~cors 
Bininrxz prm c M37 
Bittniirom tacc('Dt.SR,-a 

Sir~1ebtuinoszm1cea ,, 
Ek lmno ~fc 
A, *-e for nirx.inm 

Binj Pweajrg coa' 

Bin aiNa ncczr (,rs 2(2")ck 

hc r eor 

D.M. 
C.M. 

U.M. 

D.M. 

JM. 
MT. 
MT. 
MT. 
MT. 

C.M. 

C 

U% 

___ 

42,775.00 

104,520.00 

____. 

132..59 

132-59 
129.67 

132.59 

129.67 

5,786.87 
4279.87 

964.15 
1,9)8.781 

457.11 

75.92 

.A 

5,671.537..75 

0.00 
13.553,108.40 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

.0 

151.53 

151.53 
148.19 

151.53 

148.19 
6,613.5,8 
4,89129 
1,124.75 
2,215.75 

522.41 

86.77 

1&90.0 

6,481,773.06 

0.00 
15.489,395.47 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

6624 

66,24 
233.84 

66.24 

233.84 

1.996,68 
1,476.72 

212.89 
419.39 

111.60 

42.17 

23U00 

2.833.416.00 

0.00 
24,440,956.00 

0.00 

0.00) 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

69.17 

69.17 
70.64 

69.17 

70.64 

2172.74 
1.606.92 

444.75 
876.16 

228.55 

37.96 

0& 

2.95,8.746.751 217.77 

0.00 217.77 
7.383.29",.0 382.03 

0.00 217.77 
000 382.03 
0.001( 8,6102,6 
0.00 6,368.01 
0.00( 1,337.64 
0.00[ 2,635.14 

0.00 
0.00 634.01 

q 
0.00 128.89 

.0 3-300 

9,315,189.06 

0.00 
39.939.262 .,7 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
.. 

0.00 

268.00 

268.00 
434.15 

268.00 

434.15 
9.956.29 
7,363.51 
1,641.79 
32.34.33 

0.00 
797/26
0.. 

156.00 

3.500 

11.463.700.00 

0.00 
45.377.358.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 



Table 5-4 (omfedi3() 
WICESTIMA1E BREAKDOWN

AURORA ROADS V7LRASMUCuRE DEVEWR'MENr PRO= 
SBGM3r 3: SAN WIS-DINGALAN 

IONLENGM-
ROADWAY WIIYIV 
PRPSD SURFACE 

72.5 IGKmeor 
6 m Prqert + I m Shcddcr 
PcrtIur Carrer Crie Paemet 

NO 

PATITIE 

DESLC=I2AL.. UNI QP2,,lAM=JIr 

FR40EIGN 

NANrrIIGNANCIAL 
(ISlS ) (S=PM;) 

tmirr UNrr 
COST AMr. cosT AWL 

LACAL 
C = q2 

UNI 
COST AMr. 

(PESS) 

TAXES 

UNIT 
COST 

(PESOS) ANIT. 

COST 

UIUNIT 
COST 

(PESOS) AMr. 

FIPWC 
COS 

UNITr 
COST 

(PESOS) A, 

L .. 

311 (1) 

(2) 

PoLrd Cla
(0.20 crs thick) 

Paict x:. F C pa-
jM; 

(2) 

pa 
50,M. 
SO.M. 
L 

(Pmrctc
435,000.00 24.02 

64.23 
8.95 

................ 

97,448,700.00 
0.00 
0.00 

256.0. 
73.41
10.23 

111.370.2-1.28 
0.00 
0.00 

142.83 
28.17
11.32 

. 

6131.050.00 
0.00
0.00 

. . 

LI0 
28.18

3.43 

. 

35.713.500.00 
0.00
0.00 

. 

3N&85 
101.58
21.55 

173,501.271.8 
0.00
0.00 

44&s.3 
120.58
23.70 

195293,250.00 
0.00
0.00 

MAUOL PAVENENT 116,673,3'45.65 133.:41299.81 89.405.4280 46,055,539.55 '222,746.7261 252.134,30&00 

IlL STRLCnTZES 

00 
40 (4) 

(5) 

(13) 

(14) 

(15) 
(22) 

401 
404 
405 (1) 

(2) 
406 (1) 

407 (1) 

FC/PFSac cepik, fimird 
(
4
0 cm x 40c) LM 

Inca oarttptm.,Lrm Id 
(4Ocznx4 cm) L.M 

Preczg c:tc piles. drive 
(

4
0 cmx 40 cm) L-M. 

FC/AScrae pia, drivm 

(40 cm x 40 cm) LM 
T,-tpilcmd-i.n .2M 
LdLsto EA 
Ccxt, bride railing ..M 
Pcrafcrcir' zed fcr br ,etom cuvr KG 
S~c oalo r, C aImA CU.M. 
Stcral ca = C a. P CUi.M. 
P/corviegrwI'ype4 EA 

Rerbltbmfm LS.00........................ ......... . 
E,..,.-.... .......... 

rOT.,ITS 

V. ERALNAE EROSIN WORKS 

11,340.00 

10.210.00 

1,135.00 
8O. 

710.00 
597,3(0.00 

1,860.00 
2,100.00 

699.35 0.00 799.26 
0.00 

364.08 4.128,667-0 416.09 
0.00 

487.77 4.960,131.70 557.45 

0.00 
487.77 0.00 557.45 
487.77 553,618.95 557.45 

23,665.50 189,324.00 27.046.35 
571.20 405,552.00 652.0 

1.61 961,653.00 1.84 
1,466.79 2,7"28,22.40 1,676.34 
1,615.30 3 V2,130.00 1,846.06 

97,020.00 0.00 110,880.28 

0.00 
. 0 

. .0. 

17,339,30625 

0.00 
0.00 

4,718.488.60 
0.00 

5,691.593.31 
0.00 

0.00 
632,70.95 
216.370.83 
463,489.16 

1,099.034.75 
3.117.964.25 
3,876.729.69 

0.00 

OtOo 

19.816,399-54 

549.54 

472.32 

154.46 

154.46 
154.46 

21.036.00 
452.25 

21.04 
I,05.90 
1.423.33 

o6,240.00 

0.00 

5.356.10.80 

1.577,036.60 

0.00 
175,312.10 
168.8&O0 
321,097.50 

12.567,192.00 
Z428,974.00 
1-968,993.00 

0.00 

0.00 

5.300200 

301.55 

147.60 

126.81 

126.81 
126.81 

7,8&&50 
197.17 

3.09 
506.33 
551.77 

32,340.00 

0.00 1,34&80 

1,673,784.00 888.41 

1.29.4.7-0.10 711.91 

0.00 711.91 
143,929.35 711.91 

63,10S.00 48,002.35 
139,990.70 1,105.05 

1.845,657.00 22.88 
941,773.80 2,962.24 

I,12,717.00 3,269.39 
0.00 197,1202 

0.00 0.00 

7261,68-.95 

0.00 1,550.44 
0.00 

10,074,597.40 964.00 
0.00 

7.268,629.91 769.04 
0.00 

0.00 769.04 
0,G021.05 769.04 

384,65&83 52-590.00 
784,586.66 1220.62 

13,666,22.75 25.74 
5.546,95&.25 3.279.02 
6,865,722.69 3,590.40 

0.00 215,600.00 

0.00 0.00 
0 

45,-99.401.54 

0.00 

11.158.560.00 

7.851,896.40 

0.00 
872,860.40 
420,720.00 
866,00.20 

15,374,02.00 
6,098,077-20 
7,539.40.00 

0.00 

0.00 

50.183,998.20 

5w (1) 

(76) 

(91) 

(107) 

(120) 

(10) 

(11) 

503 (2) 

Backfill materi, pipe c-, 
RCPC 76 cm di~amae 

RCPQ 91 cm dLand 

R: 107 cm d jg 

RICr'120 cn dimm 
Stral omncte fmox pipe 
Re1atir Lcd fcr Za C 

Pemovat cka-i.Te.-r qracanat Wvagepipe cuv'u 

CJM. 

L.M 

LM 

L.M 

L.M 

OJdwaIsCU.M. 

KG 

LM 

750.00 

700.00 

15.90 

1,060.00 

90,060.00 

105.33 

676.06 

961.44 

1,272.67 

1,668.47 

1,448.20 

1.61 

327.57 

78,997.50 

473242.00 

0.00 

0.00 

260.281.32 

1,535,092.00 

144,.60 

0.00 

120.38 

772.64 

1,121.65 

1,454.48 

1,906.83 

1,655.09 

1.84 

0.00
374.37 

90.283.06 

540,849.35 

0.00 

0.00 

297,465.11 

1.754,395.24 

165,710.81 

0.00
0.00 

87.38 

411.17 

570.35 

694.97 

891.77 

1,305.89 

21.04 

56.51 

65,535.00 

287,819.00 

0.00 

0.0c 

139,116.12 

1.38424 3.40 

1.89.862.40 

0.00 

59.37 

279.37 

394.73 

505.63 

659.04 

497.05 

3.09 

163.79 

44,527.50 

195,559.00 

0.00 

0.00 

102,810.24 

526.873.00 

278.285.40 

0.00 

207.76 

1,183.81 

1.692,00 

2,149.45 

2,79860 

2,960.98 

22.88 

0.00
430.88 

155,81&0 

8U,66&35 

0.00 

0.00 

436,581.23 

3.138,638.64 

2,060.573.21 

0.00 

252.00 

1,366.60 

1.946.52 

2,47327 

3,21928 

3.251.14 

25.74 

0.00547.87 

189.060.00 

956,620.0W 

0.00 

0.00 

502,20768 

3,446,2(8.40 

2.318.144.40 

0.00 



Tab!e 5-4 (cohtia"d)
 
MnST IM fMA"I BREAKDOWN
 

AURORA ROADS INMASMUjRE D9VELO'MENPRHT 
SEGNt:NT 3: SAN WJIS- DINGAIAN 

s NL-E am 72..5IGkme
 
ROADWAY WlVflt 
 6 m Pamr +1 m Shmda
 
PROPOSED SUIRFAC PajiardCcemn 
 Ccnt Pawmeu 

LOCAL
3V;EIGN . PIPWEI.CLALFORIE
PAY rMM CONP N N TAXES COST ... iCOstCOMPONId.r DRECT • 

DESCRUTM uNrr OUANMTIY H-AxL..
 

NO. (I.. .) flI,
UNrT Nrr UNnLINr COST AMT. u"JI UNIrr cosTCOST cos 

COST A.%r { cf- C,. _PS OS ( PU~sOC ,A ,n . ( P.SOS) ,, , r. (PE SOS) AM r.. 
2(5) ChxiadV cu_%,I. 7 13,6 5.00 733.41 2.6864750 820 0 423 5.175 . 1. 75 .83 45,620.63 1,44 5.2497. 

60 S*M Sli. 66 .45 000 795.94 0.00 1.0032
600 21 0.00 34615. 0.00 7993. 8 0.00 20Lined D tch 333,000.00LM 5117.32 6 1570.00 , 15 57.53 12.30,12.20 1. 1 8.296.00 

..... . ...... ...................... .. :. . ..-. .....T.UALM rALE EROSK 3 M S605 (1) xii.~~nEA 6,438,41.92 7,758293.451500 1.435(X 21.250. 1,640 03 ,46 0 78.5 6,08,04.67 19,7.7 .9 13,447.06.121, 783'l.5 1 715.4 1 . 931&75 1,426.87 156274125.483 6, 8 6 ,1.05 2 0
V. DC[E TAL V.VRKS 

Pl 603 (3) Nscd bcx gmAw~l Um, 1,000.00 Y)6.00 3'%,000.00 45".257 45_157256 '47.56 247,.,60.00 346.56 346560.00 700.13 700,13- 5% 990.12 990,120.00 
605 ( 1) Wr-g 1n EA 15.00 1,435.00 21525.00 1,641.00~~ 4... .. .... 24,6W.06 785.57 11,783.55 1.195.43 17,31.45 Z425.57. . .~ 36,33.61 3,416.00 517240.1(2) Ra sL& EA 12-00 1,435.00 1791.20.00 1,640.00 19.680.05 785.57 9,426 4 1.195.43 14,345.16 425 07 29,106.89 3.416.00(3) lcW a S ny l v 40,992.00EA 800 5,559.04 44472.32 6,4530. 5085. 3.107- 24.821.76 4,20624 33,649.92 9.103.9-610 So.irg 75,647.40 12,8 00 907,944.065.000W 1.72 7111.86.00 1.97 - 127,771.75 4.02 261.300.00 2.46 159,900.00..... ..... ..
....................... ....
.... ... ... ........ 5.99 39.07.1 023 33.000.00
3'43.2.62O50 [675.4.0.0554.52.6.539443.53..1 2.326591,017.321 10.7,2. . 741,.29.00 

.....
 0.... 667,487. 2... ...... . 4 . . ...... ..9...... 57.210..... 

S 3-' - =UAL F ,v ' 3 46 ,93 1,637 1-9 5 10,7 0 291.11 20,2" 5,.83 37' 1,9 574,407 .3 2 731 066 12 3.48 886,79 1, . os0 

01% TI SC ENC 44,693,163.74 51,078,0 .11 2 0 2,. M14 21,957,440.73 73,106,61 -235 K8679,187.71 

.05 804,17 2.,735.83 975.471,0&4.79 
5-61,858,32 .2 24-2314,415.61 241.531.84

491,624,801.13 
= B-TWAL 

10% GEER& . Mt OFIF VEH]EL. 49,161-480.11 56,1M,832- 24.231.44156 24.153.184.81 80.417,273.5% 97.547,106.48 

5Q0,787281.24A 618,044,15S24 ,5 .8,87.17 265.685,03Z.86 864-W.0009.41 1,073,018,171.27 

87n: VlS ION cIsT 43.264%L2501 49,443,53Z.18 21,323.66& 57 21,254,8063 70.767,-0.75 .65,41.451.70 

To rAL.sB £xCOST 84 050 ,2674 667,487,6 442 7, 5 74 286939,835.49 955 357210.16 1,158, 59,624.97 

http:59,624.97
http:286939,835.49
http:70.767,-0.75
http:21,323.66
http:49,443,53Z.18
http:1,073,018,171.27
http:864-W.0009.41
http:265.685,03Z.86
http:5Q0,787281.24
http:97.547,106.48
http:24.153.184.81
http:49,161-480.11
http:491,624,801.13
http:241.531.84
http:24-2314,415.61
http:975.471,0&4.79
http:2.,735.83
http:679,187.71
http:21,957,440.73
http:44,693,163.74
http:741,.29.00
http:675.4.0.0554.52.6.53
http:33.000.00
http:159,900.00
http:261.300.00
http:127,771.75
http:111.86.00
http:75,647.40
http:33,649.92
http:24.821.76
http:44472.32
http:5,559.04
http:40,992.00
http:3.416.00
http:29,106.89
http:14,345.16
http:1.195.43
http:19.680.05
http:1,640.00
http:1791.20.00
http:1,435.00
http:3,416.00
http:36,33.61
http:17,31.45
http:1.195.43
http:11,783.55
http:24,6W.06
http:1,641.00
http:21525.00
http:1,435.00
http:990,120.00
http:346560.00
http:247,.,60.00
http:3'%,000.00
http:1,000.00
http:156274125.48
http:1,426.87
http:447.06.12
http:6,08,04.67
http:7,758293.45
http:6,438,41.92
http:8.296.00
http:12.30,12.20
http:333,000.00
http:45,620.63


Table 5-4 (cootinmed)
CR r JE I 11: IMUEAKIUX)WNO 


AUROA ROADS INFRASTRUMTIRE D[1VE1.PlM4ENT PROJElT 
SFGM1..T3: SAN LUIS-DINGALAN 

s1u1ON LENGTH: 
ROADWAY WIDTit 
PROPOSED SURFACE: 

72-5 KiIo 
6 m Pavmat+ I m Shaider 
Ashalt Czmc Pamet 

PAT 

NO. 

DESRIPON UNIT QUANITrY 

POREIGN 
COMPONENT 

- L ECN0M1r-
(Is=fw) 32_ 

UN IT UN IT 

COST AM. COST AMTI. 
(PEOS) 'ev.sos-) 

LCAL 
COMPONENT 

DIRECXT 

-

UNIT 
COST AMT. 

sos) 

TAXES 

UN IT 
COST 

(ESO,) AMT. 

BLONOME 
COST 

UNIT 
COST 

(PESOS) AMT. 

FINANCIAL 
COST 

UN rr 
COST 

(PESOS) AMT. 

L EA_H OR 

i 

100 (1) 

(3) 

101 (1) 

(3) 
102 (1) 

(2) 
(3) 

103 (1) 
(2) 

(3) 

(4) 

(5)
(6) 

104 (1) 

(2) 

105 (1) 

(2) 

Cxir MWGntbiNg 50M. ,463.990.00 
TeeRRn Large EA 630.800 
Rcma o Sucm wmO3,'t L.S. 
Remova o Em stgCanxtte pavemai SO.M. 
Ltk ableevia 1 CU.M. 879,685.80 
C-x3n a=v-don CUM. 3387,710.00 
SurpkLcc icnc ~va CW'U.. 467.920.00 
Snzu r v-eeca CU.M. 21,300.80 
B idge m=a- CUM. 6,390.00 
Fcu-xrat= rIl CU.M. I1,060.80 
E2aza on below p i e-tion CU.M.. 4,-W.00 

Sbairg. a*,& trc(Imlud in ltom103 (4)).Pipe oAivt evack CJ.M. 1,500.00 
Emd*mcn CU.M 3,387.710.80 
EbarkmeM sleacd maugia CU.M. 
&k pt- -iicumx SOM. 696000.00 

Sit i- ire:r& pa- SO.Ni 

...... .................. 

rOTALTO 

1.99 

56.27 

0.0 

77.95 
63.71 

0.00 
61.15 

60.12 
60.12 

105.33 

306.22 

60.12 

62.06 

62.07 

2.19 

4..8 

4,903,340.10 

354,501.00 

0.00 

0.00 
56,044,731.35 

0.00 
28,613-10&00 

120.556.00 
384.166.80 

1,167.056.40 

1.286.124.0 

90,180.00 

210,241.282.60 

0.0 

1,524,240.00 

0.00 

305,889,48625 

2-27 

64.31 

0.00 

89.09 
72.81 

0.00 
69.89 

68.71 

68.71 

120.38 

349.97 

68.71 

70.93 

70.94 

2.50 

5.01 

5,603,831.27 

405.145.01 

0.00 

0.00 
64,051.281.67 

0.00 
32.701,005.18 

1,463,496.23 

4390.&87 

1,333,782.08 

1.469,859.67 

103,063.11 

240,276.352.23 

0.00 

1,741,991-93 

0.0 

349.5,858.26 

0.12 

10321 

19.33 
4.41 

0.00 
3.77 

12.38 
12.38 

87.38 

174. 6 

121M 

24.81 

40.35 

0.18 

0.46 

295,678.80 

650--3.00 

0.00 

0.00 
3,879,410.85 

0.00 
1.764,05&40 

263,694.00 

79,106.20 

968,170.40 

7-34,412.00 

18,570.00 

84,049,085.10 

0.80 

125,280.00 

0.80 

............. 

92.827,690.75 

1.00 2,463,99.00 2.39 
28.19 177,597.00 167.52 

2819 0.00 0.80 
38.99 0.00 10.42 
31.86 28,026,764.10 77.22 

0.00 0.00 0.00 
30.57 14,304.314.40 73.66 

30.07 640,491.00 81.09 
30.07 19.14730 81.09 
59.37 657,819.60 207.76 

150.17 630,714.00 524.83 

30.07 4.105.80 81.09 

33.80 114,504.59800 95.74 
37.35 0.00 111.29 

1.06 751,680.00 2.68 
2.16 0.80 5.47 

.. ......... ...... 

162,395.220.40 

5,899,510.07 

1,055,368.01 

0.80 

0.00 
67.930,692-52 

0.00 
34,465.063.58 

1.727.190.23 

518,157.07 

2.301.952.48 

2-204.271.67 

121,633.11 

324,3.5.437.33 

0.00 

1.667,27-.93 

0.80 

..................... 

441,416,549.01 

3.11 

187.67 

28.19 

13627 
99.99 

0.00 
95.49 

10.57 
10.57 

25206 

631.25 

102.57 

120.67 

139.77 

3.45 

7.8 

7,663,00&90 

1,182,321.00 

0.00 

0.00 
87.950,906.30 

0.00 
44.681.680.80 

2184,741.00 

655,422.30 

2,793,046.40 

2,65l25O.00 

153,855.80 

408,794.965.70 

0.80 

2,401,200.00 

0.80 

. 

561.112,397.40 

IL PAVENE,NT 

200 

201 

202 

20 

X0 (1) 
301 
3a2 (3) 

304 (1) 

304 (2) 

(2) 

AgWre;:csk corc, 

.4 atbtse coo 
Qnnbed atpi:w ba oc, 
Soil agpxgat d.idw C(mL in Itc 200) 
Gravl arcecome 
Btitrin e a MO-70 
Bimzeincn t 0K.k0cc 
Sirgle bimmirz a face axt 

Dc b bitmirx arface t amxt 
Agpte to bimnznA casm-e 
Binrawa'L-g om 

CUM. 

CUJM. 

CU.M. 

CU.M. 

CU.M. 
M.T. 
N.T. 

M-MT. 

MT. 

CU.M. 

23-2000.00 

109,475.80 

545.00 

132.59 30,760,880.80 

132.59 0.00 
129.67 14,195,62325 

132.59 0.00 
129.67 0.00 

5,786.87 3,153,844.15 
4,279.87 0.00 

964.15 0.00 

1.938&78 0.80 

457.11 0.00 

151.53 

151.53 

148.19 

151.53 

148.19 
6,613.50 
4.891-9 

1,124.75 

2,215.75 

522.41 

35,155,379.32 6624 

0.80 66.24 

16,13,609.99 253.84 

0.00 66.24 

0.00 233.84 
3,604,402.33 1,996.68 

0.00 1,476.72 

0.0 212.89 

0.00 419.39 

0.00 111.60 

15.367,680.00 

0.0 

25.599.634.00 

0.00 

0.00 
1,068,190.60 

0.00 

0.00 

0.00 

0.00 

69.17 

69.17 

70.64 

69.17 

70.64 
2,172.74 
1,606.92 

444.75 

876.16 

228.55 

16,047,440.00 

0.00 

7,733,314.00 

0.00 

0.00 
1,184,143-0 

0.00 

0.,0 

0.0 

0.00 

217.7 

217.77 

382.03 

217.77 

38203 
8,610.26 
6,368.01 

1,337.64 

2,635.14 

0.oo 
634.01 

50,523.059.32 

0.00 

41,823243.99 

0.00 

0.80 
4.692,592.93 

0.00 

0.80 

0.00 

0.00 

268.00 

268.00 

434.15 

268.00 

434.15 
9,956.29 
7,363.51 

1,641.79 

3.24233 

0.00 
797.26 

62,176,000.00 

0.00 

47.528,57125 

0.00 

0.00 
5.426,17805 

0.00 

0.00 

0.00 

0.80 
310 (1) Bitumincms binder cu~rie(2" thlck) SQ.M.L 435,000.00, 75.921 33,0155-200.001 66.77 1 37,743,180.07 1 42.121 18,31_-N0.00 41 30.0037.961 16,512,600.001 12.89 565300 7 156.ODn 67,W0,000.00 

http:67,W0,000.00
http:37,743,180.07
http:435,000.00


Table 5-4 (contiued)
 

AURRAR00ES11AILh imEAKDOywN
AURORA ROADS INFRASTRLIr1JR DEI3VELOMINT PRQBZT" 
SGMD4r3: SAN LUIS-DNGALAN 

SEICTON L.ENGM-
ROADWAY WIILt 
PROPOSED SURFPAE: 

72.5 KiIG 
6 m Paemi + 1mSShider 
X;-t Cna-e Paa-m 

PAY 

NO. 

SCRInlON UNIT QUANTITY 

POREJON 
COMPONE.iT 

a.UCO-OC -_
(1$=2P i=32) 

UN rr 1Nrr 
COST AM'. COST AMT. 

LOCAL 
COMPONENT 

DIREr 

UNIT 

CoST AM.r 

Psos) 

•ICONOM 
TAXES 

UNIT 

COST 

(PESOS) Ag'r. 

UNIT 

COST 

(PESOS) 

E 
COST 

AMT. 

" i 

UNIT 

COST 

(PESOS) 

A1C A 
COST 

AMr. 

: 

311 (l) 

(2) 

, 
(0.20 MCri [hick) 

Pgibn :& pOCpartner 

(2) r -k li OP~vm 
... ....... W......, 

!VrALTOPAVEMENT 

SQ.M. 

SOM. 

L.M 

224.02 0.00 

64.23 0.0 

&.95 0.00 
8.9. 

81,135,547.40 

256.02 0.00 

73.41 0.00 

10.23 0.00 
...... o. 

9,726.571.70 

142.83 

2817 

11.32 

0.03 

0.00 

000D 

.... 
60377,704.6U 

____.,__,.,__ 82.10 0.00 

2818 0.00 

3.43 0.00 

41,47,97.30 

39.85 

10138 

21.55 

0.00 

0.00 

0.00 

153,10427620 

44&95 

120.58 

23.70 

0.00 

0.00 

0.00 

182,990,7490 

IlL S1 IUn ES 

400 (4) PQlS arepipieshmrki
(
4
0cm x40 cm) 

(5) Pr icax fr,itea rigmd 
(40 cmx 40 cm) 

(13) Precz oaxrewPik diven 
(40 cm x4D cm) 

(14) PC/pS =Ute Pik$,&hivm 
(40 cm x40 cm) 

(15) Tcspilesckivm 

(22) Lcd tat 
401 Cw riderailirg 

404 ,kiwgnelfcrbridge~ax aim
405 (1) Sm~rl c Caw A 

(2) S twrW cac ,CLa. P 
406 (1) PISorn' g'dcrT,, 4 
407 (1) RdxIia== =afc=======ridges 

(...... ,. 

IV. TO STR17,33906.25 

IV. I,A1NAGEERCSION '.,4RKS 

L.M. 

LM. 

L.M. 

L.M. 

L.M. 

EA 

LM. 

KG 
C0..M. 

CJM. 

EA 

LS= 

. 
.............-. . .. .. 

11,340.00 

10210.00 

1,135.00 

8.00 

710.00 

597,300.00 
1,860.00 

2,100.00 

. 
. . . . . 

699.35 0.00 79926 
0.00 

364.08 4,128.667.20 416.09 

0.00 
487.77 4,960,131.70 557.45 

0.00 
487.77 0.00 557.45 
487.77 553.618.95 557.45 

23.665.50 189,324.00 27.04635 

571.20 405,552.00 652.80 

1.61 961,653.00 1.84 
1.466.79 Z728.229.40 1,676.34 
1,615-0 3,39130.00 1,846.06 

97,020.00 0.00 110,880.28 

0.00 0.00 

..... 
. . .... ,... . .-....... 

0.00 549.54 
0.00 

4,718,488.60 47222 

0.00 
5,691,593.31 154.46 

0.00 
0.00 154.46 

632,708.95 154.46 

216,370.83 

463,489.16 45225 

1,099,034.75 21.04 
3,117,964.25 1,305.90 
3.876,729.69 1,423.33 

0.00 

0.00 

.. ................. 
.... 

19,816,399.54 

0.00 

5.356,108.80 

1,577,036.60 

0.00 
175,312.10 

168,28&.00 

321.097.50 

12.567.192.00 
2428,974.00 

2988,993.00 

0.00 

0.00 

...... 

25,583,W0.0 

301.55 

147.60 

126.81 

126.81 

126.81 

7,88&50 

197.17 

3.09 
506.33 

551.77 

32,340.00 

0.00 

1.673,784.00 

1.294.730.10 

0.00 
143.9-9.35 

63.10.00 

1.9,990.70 

1,845,657.00 
941.773.80 

1,158,717.00 

0.00 

0.00 

7,261.689.95 

1,.34&80 

888.41 

711.91 

711.91 

711.91 

48.,08.35 

1.105.05 

22. 
2,962.24 

3,269.39 

197,12028 

0.00 

0.00 

10.074.597.40 

7,268,629.91 

0.00 
808,021.05 

384.65&83 

7S4,586.66 

13,666.22.75 
5.546,958.25 

6.865.722.69 

0.00 

0.00 

45,399.401.54 

1,550.44 
0.00 

984.00 

0.O 
769.04 

0.00 
769.04 
769.04 

52,590.00 

1,220.62 

25.74 
3,279.02 

3,590.40 

215,600.00 

0.00 

0.00 

11.158560.00 

785.I.8.40 

0.0 
872,860.40 

420.720.00 

866,640.20 

15,374,502.00 
6,098,977.20 

7539,.40.00 

0.00 

0.00 

50.183,99820 

500 (1) 

,76) 

(91) 

(107) 

(120) 

(10) 

(11) 

503 (2) 

Bacfill cmatig pipe ciLiVM 
RC, 76 cmdixn e8 

C.91mndim,, a-

1PJC 107 . dimr 
1CrP'120 amdiamar 

S ~x1 o~cz'e frbP ipelUalwalls 
Rzirfcmirg sod f -RCCAtCPC 

R:ma .atckarir& rqlacucm ii j e 
_ ,ec _____.5__ 

C1.MV. 
LM 

I.,. 

LM. 

i , 
, 

.M. 

KG 

.M. 

750.00 
70.00 

156.00 

1,060.60 

90,060.00 

1 

105.33 
676.06 

981.44 

1,272.67 
1,668.47 

.448.20 

1.61 

I 
327.57 

78,997.50 
473,242.00 

0.00 

0.00 
260,281.32 

1,535.092-00 

144,996.60 

0.00 

12038 
772.64 

1.121.65 

1.454.48 
1,906.83 

1,655.09 

1.84 

0.00 

37437 

90283.08 
5.40849.35 

0.00 

0.00 
297,465.11 

1.754,39524 

165,710.81 

0o. 

0.00 

8738 
411.17 

570.35 

694.97 
891.77 

1,305.89 

21.04 

56.511 

65,535.00 
287,819.00 

0.00 

0.00 
139,116.12 

1,384,243.40 

1,894,862.40 

0.00 

59-37 
279.37 

394.73 

505.63 
659.04 

497.05 

3.09 

163.79 

44,527.50
195,559.00 

0.00 

0.00 
102,81024 

526,873.00 

278,285.40 

0.00 

207.76 
1,183.81 

1,692.00 

2,149.45 
2,798.60 

2,960.96 

22.88 

0.00 

4.V88 

155.818.0
828,668.35 

0.00 

0.00 
436,581.23 

3.138,638.64 

2060.573.21 

0.00 

252.08
1,366.60 

1.946.52 

2,47327
3,219.28 

3,251.14 

25.74 

0.00 

547.7 

189,060.0095,620.00 

0.00 

0.00 
502,207.68 

3,446 .40 

2318,144.40 

0.00 



Table 5-4 (coutismed)CXST ESI'[LATh EAJCO 
AURORA ROADS 1NFRAS'I2LTL-1TUBRJDEVELOPMENT PROJECT 

SEGMENT3: SAN LUIS-DINGALAN 

SBCT1ON LENGTH 72.5 rIki xws 
ROADWAY WIDTHL 6 m Pavem + I m % ldfr

PROPOSED SURFPACE. A iut Caxe Pni .rt
 

BCONOMIC FI NCIAL.PAY nmCMOETDRBCT DESCRIPTION ORNCOMPONETT TAXES COST1 COSTD[AMCT . . 
NLI 

UNIT UNIT UNIT 

(5) cGa,d 3625.00 7334 2658,647.50 88n .ipo.3.038.461.8 427.63 1,550.15&75 287.15 1.040.910. 1.265.83 4.588.6.0.63 1,44820 5.249.725.00509 Cbku CUM 69645 000 79594 0.00 1,003.72 2.00 34823 0 00 1.9 0 04840 0.006Dt4,500.0 26.05 102"00 326.9 1,471.117.96 170.46 4978 571.62 
610 .0700 .... ... .09 (1..767. 

. 

..
 (PSS A...... (P.O
ON6.438481.92 7,358283.45 6,068,804.67 2706.969 13.447.06&12 15,234,255.48

V. IN E)LNIrAL NkUJ,
 

(I ni gn

LA 16031,.00 39600 96 (1) xriy, n 45237 452-572.56 247.56 247.56000 34.56 3.,560.00 700.13 700132.5615.00 1.43500 21.52.00 1.640.00 990.12 990,120.0024.600.06 785.57 11,783.55 1.195.43 17.93145 2,42 .57 3,-3.6112E001 1.435.00 17'2-0.00 1.64.00 3,41&00 51.240.0019.680.05 785.57(3 d S 9.426.84 1.195.43 14.345.16 2,425.57 29.106.89 3,416.00,r-y 8.00 5.559.04 44.47-32 6,35320 40.99"_00 

=dSO = 50.825.64 3,102.72 24821.76 4,206.24= == =..............=======... 33,64992
===..=.=... 9.45592 7S.647.40 12868.0... .. . ... ".........65.000.00 1.7 11180000 10294.00
197 127.771.75 4.02 261.30000..........:. 2.46 1590000
: ii :i!i i[i~! i :!ii:!!!!]!]i ii...... 5.99 389,071.75 8.20 533.00.00.ii! :::!!::5 !! .i!iiiii!!! !::?::]: .~::?:: :::.::[:::: :: : ..:..- ::--..
ANcm1D AL ~ ..... 591.017.32 675,450.05 554892.15 1230,32..205 , 1,718,-9.00 

.........
 
::'..
r 

~.. .~3 
• 

......
 

SU3-=OrAL OF , l 3 411393839.14 470.165.563.00 191.258114.17 214,996.365.07 661.423.677.17 817.648,31838 
10%CONTMCE.NCIES 

41.139,333.91 47,016,556.30 19.125.811.42 21,499,636.51 66,142,367.72 81,764,831.4fUI 
_ 

10% L fl VE]CL 451_533223.05 517.182_119.30 210.383,925.59 2.496.001.5845I233 .- 727.566.044.S9 899.413,150.2215,78219 
10_ I 4553,32131 51,718,211.93 21,038,392.56 23,649.600.16 72,756,604.49 89,941,315.02

&JB-TOrAL 
497,786,545.36 568,00,331.23 231,422,318.1 260.145.601.73 800,322,649.36 [ 9,354.465.24 

_______ ~ IsVISIa CST__39,M__cO s 
3.63 45,5 6.5 _ 18,51375.45T 20,811,648.14 64.025,811.95 79148,357.22Sr-LS,€. qr-COST 537,609,4699 614,41357.73 249,936.103.60 280,957,249.87 864.34461.33 1.068,502,822.46 

http:1.068,502,822.46
http:864.34461.33
http:280,957,249.87
http:249,936.103.60
http:614,41357.73
http:79148,357.22
http:64.025,811.95
http:20,811,648.14
http:9,354.465.24
http:800,322,649.36
http:260.145.601.73
http:568,00,331.23
http:497,786,545.36
http:89,941,315.02
http:72,756,604.49
http:23,649.600.16
http:21,038,392.56
http:51,718,211.93
http:899.413,150.22
http:2.496.001.58
http:210.383,925.59
http:517.182_119.30
http:451_533223.05
http:66,142,367.72
http:21,499,636.51
http:19.125.811.42
http:47,016,556.30
http:41.139,333.91
http:661.423.677.17
http:214,996.365.07
http:191.258114.17
http:470.165.563.00
http:411393839.14
http:1,718,-9.00
http:554892.15
http:675,450.05
http:591.017.32
http:533.00.00
http:389,071.75
http:127.771.75
http:10294.00
http:65.000.00
http:7S.647.40
http:4,206.24
http:24821.76
http:3,102.72
http:50.825.64
http:5.559.04
http:3,416.00
http:29.106.89
http:2,425.57
http:14.345.16
http:1.195.43
http:9.426.84
http:19.680.05
http:51.240.00
http:17'2-0.00
http:1.435.00
http:1.195.43
http:11,783.55
http:24.600.06
http:990,120.00
http:1.640.00
http:21.52.00
http:700132.56
http:3.,560.00
http:452-572.56
http:15,234,255.48
http:6,068,804.67
http:7,358283.45
http:ON6.438481.92
http:1,471.117.96
http:1,003.72
http:5.249.725.00
http:4.588.6.0.63
http:1.265.83
http:2658,647.50


Table 5-4 (continued) 
'IMATXOPT "I'I'6 REAKDOWN

AURORA ROADS INFRASTRLCIMRH DrVELOPMIENT PROQ]WT
SEGMENT3: SAN LUIS-DINGALAN 

SEI'1ON LENGITI: 72.5 I Ie, 
ROADWAY WAum- I inPROPOSED SURFACE, Crawi BASIS: 20 KM OF NEWTRAILR52.50 KM OF EX ISTING LOGGING ROAD 

LOCAL 
BONOMIC 
 FINANCIAL.PAY PORFON
COMPON1U4T 	 COMPONENT TAXES cOgr OSTDEIP1FfON 	 DIRECTUNIT QUANTIrY - ONOM_"" 


_FNANCAL 

NO. 	 ."
 

LINITCOST UN IT COXST AM'r. COST COSTAMr. COST AW (PESOS) (PESOS) 	 "coST7 !.:: .M. (PESOS) AM. (PEOS) J. 
(PF~~sos (PE~SOS)... 


. .
 

L EARflP.W17K 

100 (1) (eir xa-AG'b SQ.M 100.000.00 1.99 199.(X]0.00 2.27 227,4-9.14 0.12(3) 	 TreRfnmzt Lare 12.000.00 1.00 100,000.00 2.39 239.429.14EA 56.27 0.00 64.31 	 3.11 311.00D.00.00 	 103.21101 (1) PxywalofS nxi ard 	 0.00 28.19 0.00 167.52 0.00rbauicru L.S. 	 187.67 0.000.00 0.00 0.00 0.00 0.00 	 28.19(3) R'ewvalcfExigjrg Caorete pavwemc SQ-M. 77.95 0.00 89.09 0.00 	
0.00 0.00 0.00 28.19 0.00

102 (1) Ursitabke ayich 	 19.33 0.00 38.99 0.00 108.42 0.00Cu.M. 	 136.27 0.063.71 0.00 72.81 0.00 4.41 0.00 31.86(2) 	 Cnamm elavaion 0.00 T722 0.00CU.M. 	 99.98 0.0010,000.00 61.15 611,500.00 69.B9 698,858.59(3) Suplwrecnexra'v-6 CU.M. 	
3.77 37,700.00 30.57 305,700.00 73.66 736,558.89 95.49 954,900.00230.99 0.00 263.99 0.00 35.55103 (1) Sawam excrAicn CU.M. 	 0.00 1!1.4 0.00 299.54 0.00 378.0 0.0060.12 0.00 68.71 0.00 12. 8(2) 	 Brmse e=vacn 0.00 30.07 0.00 81.09 0.00CU.M. 	 I02.57 0.0060.12 0.00 68.71 0.00 1238(3) 	 Faundak ill CU.M. 

0.00 30.07 0.00 81.09 0.00 102.57 0.00 
(4) 	

105.33 0.00 120.38 0.00 87..8 0.00 59.37Exwavtin bccwplanel-cyati CU.M. 	 0.00 207.76 3.00 232.0 0.00306.22 0.00 3.H.Y7 0.00 174.86 0.00 150.17 0.00 524.83 0.00 631.25 000(5) 	 S r m i-in, ctc.(lmIhd inIr emIr ng 	 n 03(4)).(6) 	 Pipe cd% . eiCavN6on CU.M. 60.12 0.00 68.71 0.00104 (1) Echkmit CUI.M. 2.06 	
1.3m 0.00 30.07 0.00 81.09 0.00 I02.57 0.000.00 	 70.93 0.00 2-.81 0.00(2) 	 Enrtiarimo aelccdmatial CU.M. 

32.80 0.00 95.74 0.00 120.6710,000.00 62.07 620,700.00 70.94 709,373-0 	 0.00
40.35 403,500.00105 (1) S,- prrpa r SO.M. "19 	

37.35 373.500.00 111.29 1.112_873.20 139.77
(2) 	 0.00 2.50 0.00 0.18 0.00 

1397,700.00
S 	 P c Pa enm 1.08 0.00 2.684.38 0.00 5.01 0.00 0.46 	

0.00 3.45 0.000.00 2.16 0.00 5.47 0.00 7.00 0.00 
X...... 

I'UALTOEA R K S.... .. ,. .............. 
 .... ..1.431 200.00 1.635,661.23 453,-0.00 779,200.00 1068,861.23 2,663.600.00 
IL PAVE2EN7 

200AWixe,.icitire CU.M. 13259 0.00 	 151.53 000 	 6624201 bas 	 0.00Agg 	 hato e 0.00 69.17 217.77 0.00 268.00cu.M. 
 3,000.00 13"-59 397,770.00 151.53 	 0.00 
202 	 454,595.42 66.24 198,720.00 69.17 207,510.00 217.77Quid agv-gae basecm.se 	 653,315.42 268.00Cu.M 	 804,000.00129.67 0.00 148.19 0.00 233.84200 * (IrxL 	 0.00 70.64 0.00 382.03Soil *xddk inIL=LJ-00) C.M. 	 0.0 434.15 0.00132.59 0.00 151.53 0.00300 (1) Griwl &rf:eccom 	 6624 0.00 69.17 0.00 217.77xe CUJM. 129.67 0.00 148.19 0.00 

0.00 268.00 0.00
 
301 Bitumnio primco, N,7- 233.84 0.00 70.64 0.00 382.03
M.T. 5,786.87 0.00 6.61338 	 0.00 434.15 0.00

Bincunin €cot, 	 0.00 1,996.68 0.00 2,17"-74302 (3) tack CRS-2 M.T. 	 0.00 8,610.26 0.00 9.956294-279.87 	 0.000.00 4,89L29 0.00 1,476.72 0.00304 (1) Sire bituminm &rfxac a 	 1,606.92 0.00 6,368.01 0.00 7,363.51M.T. 984.15 0.00 1,124.75 0.00 212.89 0.00 	
0.00 

304 (2) Double:im.ino zxfwa ue M.T. 	 444.75 0.00 1,337.64 0.00 1,641.791,938.78 0.00 2.215.75 	 0.000.00 	 419.39 0.00(2) 	 Aeggiie ft binixn~c rEc 876.16 0.00 2635.14 0.00 323.33 0.00 
Bind/wexingcor 0.00CIJM. 457.11 0.00 522.41 0.00 111.60 	

0.00 
0.00 	 228.55 0.00 634.01 0.00 797.26 0.00310 (1) Bitumirm bind- erow _________0.00U2dick) SO.M. 75.921 0.00 86.77 (001 42.12 000 37.96 000 	 128.89 0.00 156.00 - 000 

http:2.215.75
http:1,938.78
http:1,641.79
http:1,337.64
http:1,124.75
http:7,363.51
http:6,368.01
http:1,606.92
http:1,476.72
http:4-279.87
http:8,610.26
http:1,996.68
http:5,786.87
http:804,000.00
http:653,315.42
http:207,510.00
http:198,720.00
http:454,595.42
http:397,770.00
http:3,000.00
http:2,663.600.00
http:1068,861.23
http:779,200.00
http:453,-0.00
http:1.635,661.23
http:1397,700.00
http:1.112_873.20
http:373.500.00
http:403,500.00
http:620,700.00
http:10,000.00
http:954,900.00
http:736,558.89
http:305,700.00
http:37,700.00
http:698,858.59
http:611,500.00
http:10,000.00
http:239.429.14
http:100,000.00
http:12.000.00
http:227,4-9.14
http:199.(X]0.00
http:100.000.00


Table 5-4 (continued)

CnST ESTIMAMn MBEAKIM"WN
 

AURORA ROADS INFRAgML'tnmE DEVELOPMUNT PROJECT 
SEGM,24T3: SAN LUIS-DINGAL.AN 

SBMOt LENGTIU 72.5 Ki~me
 
ROADWAY WIDrI:- I m


ROPO[S SURAE.i_ ; 
 BASIS: 20 KM OF NEW7IRAII 52.50 KM OF EXISTING LOGGING ROAD 

LCAL BCONOMIE FINANCILLPAYFOREIGN COMPONENT TAXES COST COSTPYrU,COMPONUfT
L DIR32TDF-RIPTON UNIT OUANmrY iCNOmr-
0 

,
 
NO. 1=132 UN IT UN I UN ITUNIT UN ITUN IT COST AMT COST COST COST 

COST AMT. COST AMT (PESOS) (PESOS) Alrr, (PESOS) AMT. (PESOS) AM. 
311 (1) Prd cne ,c,.cpavcmicax 

.
(0-20 - dick) SQM. 
. O. 

224.02 0.00 256.02 0.00 142.83 0.00 82.10 0.00(2) Patchirci&PCpavc~mer S.M 39.85 0.00 448.95 0.0064.23 0.00 73.41 0.00 2&17 0.00 28.18 0.00 101.58Q , liTmk eidr MCpa.. er t L.M. 0.00 12038 0.00&95 0.00 1023 0.00 11.32 0.00 3.43 0.00 21.55 0.00 23.70 000.. ..: y. ::...................: ... :
 
_ _ _......................
 

397,770.00 454,595.42 198,720.00 207,510.00 653,315.42 804.000.00 

IlL STrIlJRU St.A 
I
 

\0tJI 400 (4) PCIPSonaet pils,fLiid(40 cm x40cm) L.h._ 699.35 0.00 799.26 0.00 549.54(5) Procasctec piles, fErnijjd 
0.00 301.55 0.00 1,348.80 0.00 1,550.44 0.00 

4 0.00 0.00 
( 0cm x 40 cm) 0.00L.M. 364.08 0.00 416.09 0.00 472.32 0.00 147.60(13) 0.00 888.4 0.001c cm pi cic n 984.00 0.00 
4 0 0.00 0.00

( cmx 40 cm) 0.00LM. 487.77 0.00 557.45 0.00 154.46 0.00 126.81(14) PCPS cmxte piles, driwn 0.00 711.91 0.00 769.04 0.00
0.00 0.00

(40cmx 40cm) LM. 0.00487.77 0.00 557.45 0.00 154.46 0.00 126.81 0.00(15) TIh3ixr SMuXres 711.91 0.00 769.04Sq.m. 540.00 0.000.00 0.00 0.00 5,000.00 2,700,000.00(22) Lod tes EA 0.00 4,500.00 2410,000.00 5,0D0.00 2700,000.0023,665.50 0.00 27,046.35 0.00 21,036.00401 0.00 7,888.50 0.00 48,082.35 0.00 52,590.00Cmaxreb bridge railirg L.M. 0.00571.20 0.00 652.80 0.00 452.25 0.00 197.17404 Reir ng tee f. bridges ox civmtw KG 0.00 1,105.05 0.00 1,220.62 0.001.61 0.00 1.84 0.00 21.04 0.00 3.09405 (1) ca~mj-l 0.00 22.88 0.00 25.74 0.00S ClasA CL.M. 1,466.79 0.00 1.67634 0.00 1,305.90 0.00(2) Saux cma m ClassP 506.33 0.00 2,982.24 0.00 3,279.02 0.00CU.M. 1,615.30 0.00 1.846.06 0.00 1,423.33 0.00406 (1) P/Scarn-ceegi'd-.T~p4 551.77 0.00 3,269.39 0.00 3590.40 0.00EA 97,020.00 0.00 110,880.28 0.00 86,240.00407 ,1).d':i.it.a.t et rid es LS. 
0.00 32,340.00 0.00 197,120.28 0.00 213,600.00 0.000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

IUMLTO STR1.CP R 
0.00 2,700,0.000.00 0.00 2,430,000.00 2,700,000.00 

IV. DPANAGEEROSION AURKS 

500 (1) Bad .. pipe cLw. CUR,emtwaial. 

7 105.33 0.00 120.38 0.00 87.38 0.00 59.37(76) RCPC 6cm dicame 0.00 207.76 0.00 252.08 0.00Pc. 50.00 O.CO 0.00 0.00 40,000.00 2,000,000.00(91) ItZ= 91 cm diare LM. 

0.00 0.00 40,000.00 2,000,000.00901.44 0.00 1.121.65 0.00 570.35 0.00 394.73 0.00 1.692.00(107) R C, 107cm diamel- 0.00 1,946.52 0.001.84 1,272.67 0.00 1,454.48 0.00 694.97(120) MCM 120cm diam&- LM. 
0.00 505.63 0.00 2,149.45 0.00 2,473.27 0.001,668.47 0.00 1,.-. 0.00 891.77(10) Stu.r caxr.te&xbcc pi.,beadwall CU.. 
0.00 659.04 0.00 2798.60 0.00 3219.28 0.001.44.20 0.00 1,655.09 0.00 1,305.89(11) Reia-cing z forR KG 
0.00 497.05 0.00 2,960.98 0.00 3,251.14 0.001.61 0.00 1.84 0.00 21.04 0,00 3.09 0.00 22.88503 (2) Removal,clearirg. 0.00 25.74 0.00rrp e, mlv[.e 0.00 0.00 

_Pie cuis,.. 0.00 0.00327.57 0.00 374.37LM 
0.00 56.51 0.001 163.79 0.00 430.88 0.00 547.87 0.00 

http:3,251.14
http:2,960.98
http:1,305.89
http:1,655.09
http:1,668.47
http:2,473.27
http:2,149.45
http:1,454.48
http:1,272.67
http:1,946.52
http:1.692.00
http:1.121.65
http:2,000,000.00
http:40,000.00
http:2,000,000.00
http:40,000.00
http:2,700,000.00
http:2,430,000.00
http:2,700,0.00
http:213,600.00
http:197,120.28
http:32,340.00
http:86,240.00
http:110,880.28
http:97,020.00
http:3,269.39
http:1,423.33
http:1.846.06
http:1,615.30
http:3,279.02
http:2,982.24
http:1,305.90
http:1,466.79
http:1,220.62
http:1,105.05
http:52,590.00
http:48,082.35
http:7,888.50
http:21,036.00
http:27,046.35
http:23,665.50
http:2700,000.00
http:5,0D0.00
http:2410,000.00
http:4,500.00
http:2,700,000.00
http:5,000.00
http:1,550.44
http:1,348.80
http:804.000.00
http:653,315.42
http:207,510.00
http:198,720.00
http:454,595.42
http:397,770.00
http:LUIS-DINGAL.AN


Table 5-4 (coontiamd)
R AS'IEMflMATE BREAKIDO"
 

AURORA ROADS INFRASTRUMJRE DEVELOPMENT PROJECT
 
SGMENT3: SAN LUIS-DINGALAN
 

SECTION LENGTHL 72.5 KIkxnet' 
ROADWAY WIDTH 1 m
PROPOSED SURFAC&. Giwl BASIS: 20 KM OF NEWT'1"A.1L S2.50 KM OF EXISTING LOGGING ROAD 

LCxAL4FOREIGN EIONOMIC PWNALPAY COMPONENT TAXES COST COSTCOMPONENT DIRECT 
DE-9RIPTION UNIT QUANTITY HNANCAL(I. EOOIR__________________W28s'z) $=-P32) UNIT tmrrT UNI ____ ___ ____UNIrTr
NO. UNr UNTrr COS AMT. COSj COST COST 

... COST
(PEsos' AM.] COST I ,M'rAm. 
COST (PESOS) AM~r.
 

509(5) Gabia-m
ri'r. CU.M.CU .N 696.45 795.940.00 838.20 0.000.00 1,003.727342 0.00 427.63 0.000.00 348-3 0.000.00 1,79.663.265M 0.000.00 2"0-.40287.15 
 1.44&20 0.000.00 
2S6.05 
 0.00 1264902 0.00 7 70.00 115.11 
 0.00 497.38 0.00 571.62 0.00 

SALTO DRAN EROSON 1889 0.00 000 ,000,1. .00 z7.90.00 
V. L¢CZIE,rALVADRKS 

603(3) M NTbeamg' ail ............. ........ . LM. .
. ........... . ...... . . N6.00. . . 1 .00
. ~ . 452.7. . 0.00 247.56.... 625196 0.605(1) ,a'-nfg . .. 0 .. . 00 7006.00 990.12. . 607.17.00Ogn EA 1,435.00 0 .16. .00 
. . . . . 0.00

22 . 785.57 0.00 1,195.43 0.00 2,425.57(2) R17ay sig- EA 0.00 3.416.00 0.001,435.00 0.00 1.640.00 0.00 7857 
 0.00 1,19S.43 0.00 2,429.537
\(3) a COy T ......... 0.00 3.416.00 8 .8
'I mt Sign.................................. I3S.
o . s2. 0.00 0.00 0.08, 900,000.00.o ..7 ..... ~ o ,,o 100,000.00o 9 0,00.00 0.00 1,00,019.00 
..r..TOAL TO I D-NAL VAX 

o . . 59 ~o o. I,;C 

0.00 0.00 , 900,b00.0 
 00 .000.00 900 .000.00 1 .000,000.00 

SU.B-TOTrAL OF SE T-' 1.828,970.00 I 20902M.65 6 251,--T.00 1,06,710.00 6,0T2,176.65 9,167.600.00 
10% CON-'INGNCIES 

19.,897.00[ 209,025.67 62,I9"00i 106,671.00 607-117.67 916,760.00SU-IXA 

.011.,867M0 
 )T.0064 6,7,1 00 -2 2-23 , , ",1 .0 
 1.19 5.381.00 6 ,679,M94 .32. 360. 0010 .4 


10% CEEA nIES.OF ,-U-Dz 2101.166.70 229.92&.23 687.711.20 119.538.106799.314.0 
U
-TOAL 


2,213.053.70 2529.210.55 7,564,8Z3.20 1,314,919.10 7,347,333.751 - 11,092796.0 

8% SUPERVISION ODST 177.044.30 20 36.S4 605.185.6$6 105,193.53 587,JE&.70 887.a.68
TOTAL SEGME T "99800 
 2J,5..47.40 8,170,009-06 1.420.I11163 7,935,120.45 11,99D.219.68 

http:11,99D.219.68
http:7,935,120.45
http:2J,5..47
http:587,JE&.70
http:105,193.53
http:177.044.30
http:1,314,919.10
http:7,564,8Z3.20
http:2529.210.55
http:2,213.053.70
http:687.711.20
http:229.92&.23
http:2101.166.70
http:916,760.00
http:607-117.67
http:106,671.00
http:209,025.67
http:9.,897.00
http:9,167.600.00
http:6,0T2,176.65
http:1,06,710.00
http:251,--T.00
http:20902M.65
http:1.828,970.00
http:1,00,019.00
http:100,000.00
http:900,000.00
http:3.416.00
http:1,19S.43
http:1.640.00
http:1,435.00
http:3.416.00
http:2,425.57
http:1,195.43
http:1,435.00
http:607.17.00
http:z7.90.00
http:1,003.72
http:NEWT'1"A.1L


Table 5-4 (cotinucd)
 

OSTEMTMATE BREAKDOwN
 
AURORA ROADS IN SRIs cjtRE IEEVELOPMENaT PR .o.-r
 

S.GMEWT4A.: TABLANG- LAI R
 

TiMON LENGM 
ROADWAY wIDrL-
PROPO SURF, E, 

7.6 )IGnetrg 
6 m Pavera + 1m da 
A nthCrvePavem'm 

PAYIEMr 2 

NO. 

(2) 

- ... 

rESRIP'nO@' 

(0T thck) 

P'mir Rc ake ilrCpavnaxFCC 

(2) P g 

.. ........ 

UNrr 

aQi 
. 

("ANrrrY 

........ 

FQMGN 
C8 UP W482"'r 

tI1NAM.,L 
1 

UNrr ll Nrr 

CS AKE COST 

224.02- 0.00 256.02 

64.93 0.00 73.41 
89564-. 0.00 7 0 3 

) 

AWE 

0.00 

0.00 

000 

LCAL 
COMPONENT 

rr 
COST A.MT 

( 

142.83 0.00 

28.17 0.00 
1 000 

TAXES 

rr 
COST 

( AME 

82.10 

28.18 
3.13 

0.00 

0.00 
000 

__" __. 

UNrr 
cCOr 

(E 

39.85 

101.58 
1 5 

AWE 

0.00 

000 
000 

FEWNc4rPIAI2A 
COSTw : 

UNT' 
CST 

(7ESM AMT 

448.95 0.00 

20 00 
120.58 0.00 

ALTO PAV&-E.T 

IILSIRUCTLRES 

4,825,2 75 5,514.554.07 3,542,78020 -473,31&4.20 9,057,33427 10,641,387.15 

400 (4) 

(5) 

(13) 

(14) 

(15) 

(22) 

401 

404 

405 (1) 

(2) 

406 (1) 

407 (1) 

ijpSconte pi k&,ft ie d(40 = x40 cm) 
Prcastxe pilem furzsed 

(40cmw40cm) 

P ca e ewpilemdrivem 

(
4 
0 cm x 40cm) 

1:tScorxiepisIckiv 
( 
4 
0cm x40ce) 

T,.pikmkiven 

Lo test 

Co bridger-ifir 
Rcaf:ing e frridge/bx chv't 

S "=ralcoxre Cl= A 
Srm1 === Clan P 
P/S ca== girer,T 4 

R..abi.i.n..c. br.d.gs 

LJA 

LM 

L.M 

LM 

LM 

EA 

L-M 

KG 

CUM 

CU., 

LA 

Ls .. 

41,925.00 

465.00 

. . 

699.35 

364.08 

487.77 

487.77 

487.77 

23,665.50 

571-0 

1.61 

1,466.79 

1,615.30 

97.020.00 

. . 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
67,499.25 

682,057.35 

0.00 

0.00 

0.00 

799.26 
0.00 

416.09 

0.00 

557.45 

0.00 
557.45 

557.45 

27,04.&35 

652.80 

1.84 

1,67634 

1,846.06 

110,680.28 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
77,142.19 

779,496.06 

0.00 

0.00 

0.00 

549.54 

472.32 

154.46 

154.46 

154.46 

21,036.00 

45215 

21.04 

1,305.90 

1,423.33 

86240.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
882,102.00 

607243.50 

0.00 

0.00 

0.00 

301,55 

147.60 

126.81 

1
26 

.81 

126.81 

7,888.50 

197.17 

3.09 

506.33 

551.77 

32,340.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
129,54.25 

235,443.45 

0.00 

0.00 

1,348.80 

88841 

711.91 

711.91 

711.91 

48.062.35 

1,105.05 

22.98 

2,9624 

326939 

197,12028 

0.0.19 00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
959,244.19 

1,3,6,739.56 

0.00 

0.00 

0.00 

1,550.44 
0.00 

964.00 

0.00 

769.04 

0.00 
769.04 

769.04 

51.59000 

1,220.62 

25.74 

3279.02 

3,590,40 

215,600.0 

,0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
1,079,149.50 

1,524,744.30 

0.00 

000 

0.00 
'rALTOS 

IV. CRAINA EROI YKFM 

749,556.60 856,638.26 1,489,345.50 -364.991.70 2345,963.76 2,603,893J0 

o() 

(76) 

(91) 

(107) 

(120) 

(10) 

(11) 

503 (2) 

Backfillma-ci pipechert 

RCF, 76 cm diau . 

C, 91 e diamet 

FCM 107 :mdi-
IC 120 emdamet 
S a.axte 

Rcircajnsc, frg ZOCPC 

R mxo% clemir, rplaccr, nmvWe 
peCLJtm 

CLM. 

L78.00 

LM. 

LM 

L. 

Q±rMl 

KG 

210.00 

26.00 

39.00 

225.00 

14,300.00 

10533 

676.06 

981.44 

1272.67 

1,668.47 

1.448.20 

1.61 

327.57 

22,119.30 

52.732.68 

25,517.44 

0.00 
65.070-33 

325,845.00 

23.023.00 

0.00 

12.38 

772.64 

1,121.65 

1,454.48 

1,906.83 

1,655.09 

1.84 
0.00 

374.37 

25_79.26 

60,266.07 

29,162.86 

0.00 
74,366.28 

372,295.22 

26,312.07 
0.00 
0.00 

87.38 

411.17 

570.35 

694.97 

891.77 

1,305.89 

21.04 

56.51 

1,349.80 

32071.26 

14,829.10 

0.00 
34,779.03 

293,825.25 

300,872.00 

0.00 

59.37 

279.37 

394.73 

505.63 

659.04 

497.05 

3.09 

163.79 

12,467.70 

21.790.86 

10'2619 

0.00 
25,702.56 

111.836.25 

44,187.00 

0.00 

207.76 

1.183.81 

1,692.00 

2,149.45 

2,798.60 

2,960.98 

22.88 
0.00 

430.88 

43.6.9.06 

92,337.33 

43,991.96 

0.00 
109.14531 

666,220.47 

327.184.07 

0.0 

252.06 

1,266.60 

1.946.52 

2,47327 

3219.28 

325l.14 

25.74 
0.00 

57.87 

52-936.80 

106,594.80 

50,609.52 

0.00 
125,551.92 

731,506.50 

368.062.00 

0.0 



TaNC 5-4 (contimued) 

cxrrjNMA7h BRFAIWOWNAL'RORA ROADS INADRAsIj~tjm E DEL T pRQT
SGM4ENT4A: TABLANG- LADR 

s-lctN LD4GIH 
RCAEWAY WIDTi-

7.6 r1ozei 
6 mPawama + I m9x•ldr 

PROPOSED SURFA,& ACE_6v lt C avNv=t 

PAY rMfClIPNE 
DSR1PTON' UJNrr 0,JANMrY 

POPGNCcOANc4NEN 

8 4O L -

DUmaCr 
TAXES* cDsT ccsr 

NO. 
UNIT 

COST AME 

UNrr 

ccsr 

32z)a 

AXE 

_ _ _ 

UNrr 

CCsT 

(PEOS 

_ _ _ 

AMr. 

_ _ 

Lvrr 

cos'r 

(PESOS) 

_ _ 

ANM 

__ 

urr 

COST 

(EOS AME 

_ _ 

Uwrr 

cc'r 

(PESOS) 

_ _ _ 

AWE. 

_ 

311 (1) 

(2) 

Pat7,. 
(020 

(4 cz • 
thck) 

pveme 
LM. 

SOLM 
24.02 

64.23 
0.00 

0.00 

C 

236.00 

73.41 

o.m 

0.00 

0.00 
14 . 3j 
28.17 0.0M 

&C.3.10 

218 

o. 

0.00 

0.00 
39.85 

10138 
0.00 

0.00 

o , .o 

448.95 

120.58 
0.00 

0.00 

....... ... ........... ............................................. 
m 

400 (4) 
10(40 

(5) 

(13) 

(14) 

(15) 

(22) 

401 

404 

405 (1) 

(2) 

406 (1) 

407 (1) 

0(2)Slirgcka x ciirgRmpuwm(UrALTO PA 4ENTIIL SIRLCRRES 

PQS oc pies, huikctd 
cmx40cm) 

Pca e piles, fti~ 
(
4
0cmx 40 cem) 

Proca oorue piles, driven 
(40 cm x40 cm) 

PO~PS cam-me Piles, &,w~c 

(40 cmtx40 cm)
Texpiles,'iven 

Lcad tes 

c c bridge railirg 
Reinfcrg see for bridgea cilrt 
Strn. cn-cr AClas A 
Sn arml caru Class P 
PSecr~rtgirdar, ..rpe4 

TO SflUCTtRFS 

LM 

LM 

Lm. 

LNE 

Lm 
LM 

EA 

LM 

KG 

CLJM 

CLM 

EA 

L.S. 

41,925.00 

465.00 

8.95 

699.35 

364.06 

467.77 

487.77 
487.77 

23,665.50 

571.20 

1.61 

1,466.79 

1,615.30 

97,020.00 

0.004.1).2.50.75 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

67,4Y.25 

681,057.35 

0.00 

0.00 

0.00 
749,.55..60 

10.23 

799.26 

0.00 
416.09 

0.00 

557.A5 

0.00 

557.45 
557.45 

27,046.35 

652.8 

1.84 

1,676.34 

1.846.05 

110,880.28 

0.5.514,554.07 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

77,142.19 

779,496.06 

0.00 

0.00 

0.00 

856,638.26 

11.32 

549.54 

472.32-

154.46 

154.46 
154.46 

21.036.00 

452.5 

21.04 

1,305.90 

1,423.33 

86.240.00 

0.00 

003.54,780.20 

0.00 

0.00 

0.00 

000D 
0.00 

0.00 

0.00 

882,102.00 

607243.50 

0.00 

0.00 

1,489,345.50 

.43 

301355 

147.60 

126.81 

1.26.81 
126.81 

7,888.50 

197.17 

3.09 

506.33 

551.77 

32.340.00 

0.002,473,3.20 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

120,548.25 

235,443.45 

0.00 

0.00 

0.00 
364.991.70 

21.35 0.009.057.33497 

1,348.80 0.00 

88841 0.00 

711.91 0.00 

711.91 0.U. 
711.91 0.00 

48,82..35 0.00 
1,105.05 0.00 

22.88 959.24419 

2,98.24 1,386,739.56 
3-249.39 0.00 

197,12028 0.00 

00 00 

"3,45.93.76 

23.70 

1,550.44 

0.00 
964.00 

0.00 

769.04 

0.00 
769.04 
769,04 

52,590.00 

1.22062 

25.74 

3279.02 

3,590.40 

215,600.00 

0.00.. 

0.0010.041,38715 

0.00 

000 

0.00 

0.00 
0.00 

0.00 

0.00 

1,079.149.50 

1,524.744.30 

0.00 

0.00 

.0.00 
2,603,893.80 

NV CRAN..GEEROSICN UMCS 

500 (1) 

(76) 
(91) 

(107) 

(120) 

(10) 

(11) 
503 (2) 

Bactfll miai pipe culve 

RCr 76 cmd 
:CPC.91 cm diamet 

1P 107 cm diamesr 
120 cm diamete 

Sumcarl cnr e rcrbc pipe hmd1zlls 
Reirating gjel ft" I CAUC 
R -Atckesrir&,repa-eaJ -IVae 

Pip - -,L,, 

CJ-M 

LM 

Lm 

Lki 

LM. 
QJ.M 

KG 

210.00 

78.0 
26.00 

39.00 

225.00 

14.300.0 

105.33 

676.06 
961.44 

1.27-67 

1,66&47 

1,44&20 

1.61 

327371 

22,119.-1 

52 7.8 
25,517.44 

.co 
65.070.33 

325,845.00 

23,02'03 

0.o 

120.38 
772.64 

1,121.65 

1,454.48 

1.906.83 

1,655.09 

1.84 

0.00 

374371 

25.279.26 

60,266.07 
29.162.86 

0.00 
74,36628 

372,39522 

26,312.07 

0.00 

0.00 

87.38 18,349.80 

411.17 32.071.26 
570.35 14,829.10 

694.97 0.00 
891.77 34,779.03 

,,30509 [203,825.25 
21.04 300,872.00 

56.511 0.00 

59.37 

27937 
394.73 

505.63 

659.04 

497.05 

3.09 

163.79 

12,467.70 

21,790.86 

10,262.96 

0.00 
25,702.56 

111.836.25 

44,187.00 

0.00 

207.76 

1,183.81 

1,.692.00 

2,149.45 

2,79.60 

2,960.98 

22.88 

0.00 

430.8 

43,629.06 

92,337.33 
43,991.96 

0.00 
109,145.31 

666,,0.47 

327.184.07 

0.00 

252.0 

1,36&60 
1,946.52 

2,473.27 

321928 

3,251.14 

25.74 

0.00 

547.87 

52-936.80 

106.9,.80 
50.609.52 

0.00 
12.5,551.92 

731,506.50 

368,02.00 

0.00 



Table 5-4 (coobniucd) 
aDSr ESIIAMn IIRFAKDCOWN 

AI.RCVA ROADS INF1RASmL ruR lCAELJeN413 pRnROJB:-
IGE 4& TABLANG- LAUR 

S ION LENG t 7.6 IG 
ROADWAY WVIDlt 6 m PavenNm + 1m ShlderFROPOSMD SUJRFACF- _A.V!!t =-v.P~N t 

PAYn' 
 CC.P"Cm 
 <3m+4E2r+4T LOCA BCOOMCFINMCLALB mo
PAYITM 
:.+/:+.I : F .R:I n O FXcN ccrcomwr TAXES COST COSTN t~rr O U ,A~rrry T1NA t uL K :c X! x+ 

' 


(1 32) UNIT uNrr 
 UNIT
uN1T] u'rr 
UNrr 

COST AM. coCT COST COST

COST AMT. COST ANr. (PESOS (PESOS) Atr. (PESOS AMT. (PEsos AMr. 

(5) GrQ ,nirip, CU.M. 360.00 733.42 264,031.-0 .18330 3017.0.70509 427.63 153,946.80 257.15 103,374.00 1,265.83 455697.50Ceicu Ci.M 1,44&20 521,352.00696.45 0.00 795.94 0.00 1,003.72 0.00 348.23600 "d I : : LM 0.00 1.799.66 0.50 2.048.40 0.00286.05 0.50 326.9. 0.00 170.46 0.00 115.11 0.00 497-8 0.00 571.62 0.00 

....................................................................TOrARTO C EROSKNV ...778,338.95 889,532.45 . .848,673.24 329.621.35 . 1,738,205.69 1,956,633.54 

V. W.TEETALWOURS
 

603 (3) NM1adbeamigmrdrail LM 396.00 0.50 452.57 0.00 247.56 0.00 346.56 0.00605 (1) Wrimaign 750.13 0.00 990.12 0.00EA 1.00 1,435.00 1,435.00 1.640.00 1,640.00 785.57 785.57 1,195.43 1.195.43(2) ReA* ,ig- 2,425.57 2,425.57 3,416.00 3,416.00 
(3) ia cry 

EA 1.00 1,435.00 1,435.00 1,640.00 1,640.00 785.57 785.57 1,195.43 1,195.43Sg 2,425.57 2,425.57 3.416.00EA 1.00 5,559.04 5,559.04 6,353-20 6.353.20 3,102.72 3,102.72 
3.41600

420624 4,20614 9.455.92 9,455.92 12,868.00 12,868.00
610 Sodding Sam 1.72 0.00 1.97 0.50 4.02 0.50 2-46 0.50 5.99 0.00 820 0.00]'IALT"O rrAlW( ..... ..8,429.04 9,633.21 4,673.86 6,597,10 ... .... ..14,307.07 19,750.50 

........ ................
............ 
 .......
 
S~. ~ .. ... :. ..
 

C0-I ~44AF 8,03592.64 9184.03.12 6587,47.05 4,101,450.25 15,77/1250.17 18,724679.94
10%M IEE S 803,59.26 918,400.31 658,724.71 410,145.03 1,577,125.02 1,872,467.99 

8,839,50.90 10,102,403.43 .AL 7245.971.76 4 6,597.10 14,37.17 2,97 


f 
. 

8 451155 17.34,3759 2,59714793 

10% GENEI1.AnMSVC1F Va4qCL .958.09 1,010.240.34 724,597.18 451,1 .5 1,734.837M5 2,059714.79A,9,723. 
 1389 11,112.&43.78 7,970589 4,96Z.75-4.80] 19,08321771 22,656,87.73
 

%SUERVS INCosrC 77M_3_.12, 889,011.50 _7,0_0.38_6 7,645.511_ 
 11,526,657.02 1.812".02_54
,WAL ,NCOST 
 10,501.422.11 12,001,655.28 8,60 214.44 5.359.775.19 20,609,869.72 24,469,41L75 

http:20,609,869.72
http:5.359.775.19
http:12,001,655.28
http:10,501.422.11
http:1,526,657.02
http:7,0_0.38
http:889,011.50
http:77M_3_.12
http:22,656,87.73
http:4,96Z.75-4.80
http:11,112.&43.78
http:2,059714.79
http:724,597.18
http:1,010.240.34
http:14,37.17
http:6,597.10
http:7245.971.76
http:10,102,403.43
http:8,839,50.90
http:1,872,467.99
http:1,577,125.02
http:410,145.03
http:658,724.71
http:918,400.31
http:803,59.26
http:18,724679.94
http:15,77/1250.17
http:4,101,450.25
http:6587,47.05
http:9184.03.12
http:8,03592.64
http:19,750.50
http:14,307.07
http:4,673.86
http:9,633.21
http:8,429.04
http:12,868.00
http:12,868.00
http:9,455.92
http:9.455.92
http:3,102.72
http:3,102.72
http:6.353.20
http:5,559.04
http:5,559.04
http:3.416.00
http:2,425.57
http:2,425.57
http:1,195.43
http:1,195.43
http:1,640.00
http:1,640.00
http:1,435.00
http:1,435.00
http:3,416.00
http:3,416.00
http:2,425.57
http:2,425.57
http:1.195.43
http:1,195.43
http:1,640.00
http:1.640.00
http:1,435.00
http:1,435.00
http:1,956,633.54
http:1,738,205.69
http:329.621.35
http:848,673.24
http:889,532.45
http:778,338.95
http:2.048.40
http:1.799.66
http:1,003.72
http:521,352.00
http:455697.50
http:1,265.83
http:103,374.00
http:153,946.80
http:3017.0.70


Tale 4-5 (coetinucd)
ESiMA"1I3 BREAKDOWN 

AURORA ROADS INFRASM1tXfl_ Df2VELW8 
•OST 

r pRO16r 
G EINKr4A TABLANG- LAUR 

S[I'TIO LEl4'fl 
ROADWAY WIDTH 
PROPOS SU"RFtCF-

7.6 Kikyaer,
6 mPaverna + I mShouder 
Lble BiUmrixx S&rflceTVe 

COMPONE N TAXES cosr FINACIAL 
ESCR1n ON UrNT OUANTr Y C MO. DRBCOM " . 

NO., 

311 (1) Pad(0.20 mm ajk( (.P tahsrM cPO. 
(2)wkA exs. 

(2) ::P.:p:".:i: 

ALTO PAVEMINT 

POVem 

SQ 

SQX 

L'-

uNIr 

COSTfCM 
Z24.022400.0 
64.23 

8.93 

28 

AME. 

0.00 

0.00 

0.00 

4,498,75479 

1S=) 32 UNIT 
UNIrr 

cosrAn 

Cor AWR. (PESO)
(1!SOPESOS_ _ _1cxccpvml(EO)

2600026 0.00 142.83 0.00 
734 00 28.17 0.00 

102 0.00 11.32 0.00 

5,141,446.90 3,351720.31 

UNITcosT 

(IESCS 

8..10 
28.18 

343 

AMr. 

0.00 
0.00 

000 

2,319283.43 

UNrrcosr 

(Ps8) 

8000 
101.58 

215 

A rAW4CS) 

0.00 

8.494.16721 

UNIT 
cosr 

(rcrAr 

44.95 

1.58 

A 
0.00 

0.00 

000 

10,170.7M3 

IIL SMRLCURFs 
1 400 (4) PCIPS cma, pile furrivfiW 

0.-

(5) 

(13) 

(14) 

(15) 

(22) 

401 
404 

405 (1) 

(2) 

406 (1) 

(40 cmx 40 cm) 

Reax cn=c pw rishd 
(40 cmx40 cm) 

ftxcao rm e piles, divn 
( 

4
0 c 40 cm) 

FApscarmpiles kiven 
(
4 
0 ca x 40 cm) 

Test piles driv 
Load test 

Ccrebtjhd erilirg 
Reirorirg Keel fcr hbd x culvert 
Stvx ca=xTa4CIa.A 
SXr lcaeX- CLasp 
P/S a c grdTpe 4 

T.ALt TOSL _r"nj)Rs 

LM 

. 

LM 

EA 

1-M 
KG 

C--U.M. 
CUtM 

EA 

*"e0.00
• ~~~~ 

41,925.00 
4
"'.W 

~ 

699.35 

364.08 

487.77 

487.77 
487.77 

23.665.50 

571.20 
1.61 

1.466.79 

1,61 .3G 

91,020.00 

~ ~ 

0.00 

0.0 

0.00 

0.00 
0.00 

0.00 

0.00 
67,49925 

682,057.35 

0.00 

0.00 

~749,556.60 

799.26 

0.00 

416.09 

00 

557.45 

000000 

557.4s 

557.45 

27.046.35 

652.80 
1.84 

1,676.34 

1,846.06 

110.880.21 

~ 

0.00 

00. 

0.00 

0.00 

000 

0.00 
0. 

0. 

0.00 
77,142.19 

779,496.06 

0.00 

0.00 

0.00~ ',,..,..856,632 
- -

5494 0.00 301-55 0.00 

472.32 0.00 147.60 000 

154.46 0.00 1.81 000 
0. 

14.46 0.00 126.81 0.00 
154.46 0.00 126.81 0.00 

21036.00 0.00 78850 0.00 
452.2 0.00 197.17 0.00 

2104 88,102.00 3.09 19.548.25 
1.30590 607,743.50 506.33 235,443.45 
1,42333 000 551.77 0.00 

86.4000 000 32,3000 0.00 

...... 000 000 ~ ~ ~ ~ ~ ....:: .:.:- :: : ..:.::... : 2,.: :.:. :: ::'001.L489,34 5.0 364,991.70 

1.80 

88841 

71191 

711.91 
711.91 

48082.35 

1,105.05 
22.88 

2,98-24 

3.269.39 

197,120.28 

197,20.00 

0.00 1,550.440 
0.00 0.0 

0.00 984.00 

0.00 00 
0.00 769.04 

0.00 0.0 
0.00 769.04 0.00 
0.00 769.04 0.00 
0.00 52.590.00 0.00 
0.00 1,.62 0.00 

959244.19 23.74 1.079,149.50 
1,366.739.56 3279.02 1.524.744.3D 

0.00 3,390.40 0.00 
0.00 215,6000 

0.00 0.00.'- ......-. ......... ..2,345,983.76 2603.893..80 

I V. D SA,t, OIONV WO8 .S500 (1) Backfll maeia1, plpe cuiv t 
(7/6) 1 76 cmdjame, 
(91) R'C,91 €a dime 
(107 I 2 

'C 107 an mz a 
(120) 120 cmaditmxet 
(10) I ur frc p 
(11) [ Rdnr'ctii te fa 1A ' 

.CU.M. 

LM 

L.M 

L.M 

L.M 

QJhalUM. 
eG 

- ).0 

78.00 

26.00 

39.00 

22.5.00 
14.300.00 

10533 22,119.30 
676.061 52.,732.68 

981.441 2-,517.44 
1272.671 0.00 
1,668.471 65,070.33 
1,448.20 [ 323,845.00 

1.611 2.3,023.00 
.. _327.57......... 0.00 

120.38 I 

772.64 I 

1,121.651 

1,45.4.8 

1,906.831 

1,655.09 I 
1.84 [ 

374.37 

25,27926 8.8 18,349.80 
60,266.07 41.7 320712 6 
29,162.86 57.5 14,829.10 

0.006o.9 0.00 
74.36626 8 917 34,779.03 

372,35.2 1,358 293,825.25 
26.312,071 21.04 1300,872.00 

0.00 51~ 0. 

59.37| 

279.37 [ 

394.73| 

505.63 

659.04 | 

497.05 | 
3.09 

12.,467.70 

21,790.86 

10,262.98 

0.00) 
25,702.56 

111,836.25 
44,187.00 

0.00 

207.'76 

1,183. 1, 

1,692 j3 

2149..15 

2796.63I 

2960.98 1 
22.8 

430.88. 

.... 

43,62.06 

92,337.33 

43,991.96 

0.00 
109,145.21 

666,220.47 
327,184.07 

0.00.. 

. .... 

25.852,936.80 

1,6.0106,594.80 

1,4.250,609.52 

2,7.70.00 

3196125,551.92 

3,3.4731,506.50 

2.4368,082..00 

0.00 



Tablc 4-5 (cotinucd)cflST ESITMATE ISEKfWN
 
AURORA ROADS INFrAStxiRU~npE "VXWELOL'MEr
XPROKT 

WGNENT 4&A TA 3LANG- LAIR 

SaC-ION LENGUTI 7.6 KjIkmetg 
ROADWAY VDnt 
 6 m Pioa x +1 m Shoiud 
PRCP SURFACME. L 1e Bitumiim &rnf eax j 

...... 

tLOCAL. 
 EICC'OMC I NANCIAL! :: 

PAY ITE FOREIGN C N TAXES COST COST 

IR UNT 
 LINIT 
 UNIT 
 UNIT

NLUILI 

TCOST 
 AI. COST COST
COST AMTy. COST AMT. (MSGS) (M~SS) ,ANT. ( s NT 
COST 
MO) A r 

311 (1) Pal-ad cm_ cre_ p__vcamerl 
_

(0.20 c-ick) 
 224.02(2) P:*btrgcq, 
SQM. 0.00 256.0 0.00 142.83 000 8210SoM. 000 398.858CGpav== 
 64.23 0.00 0.00 448.95 00073.41 0.00 2817 0.00 281 0.00 101.58(2) a sPCC Lvr 8.9 0.0 120.5 0.00S 16_. Mt 0.00 28.13.40 0.0 


...........
8:95 000 10.23 0002155... ....
TO PAVENUET . 0.00 2 70. i~i~i......... 0.00
.......
...........
4.4n754.79 5.141,446.90 3,352,72031 2319.28343 8.494.167.21 10,170,758.53 

IlL STRI.rIJES
 
400 (4) FC/?Scmrmele%f.,r~ii,
 

4
 
( 0cmx 40c) LM 69935 C.00 799.26(5) Rt ca 0.00 549.54epite&bmisd 00 301.55 0.00 1,348.M 0.00 1,550.440.00 000 0.00(40mx 40 cm) LM 364.0 0.000.00 416.09 0.00 472.32(13) R=ZK caxr-tepile diven 000 147.60 0.00 888.41 0.00 984.00 0.00 
( 0 cm x40 cm) 
4 0.00 0.00 

LM 

tCA" e 126.81 0.00
(14) 

487.77 0.00 557.45 0.00 154.46 000 
0.00 

%mcpi kdi 711.91 0.00 769.04 0.000.00 0.00(40,: 40 ) L.M 
 487.77 0.000.00 557.05(15) T,-pie,&divti 000 154.46 000 126.81LM 0.00 711.91487.77 0.00 769.04 0.000.O0 557.45(22) Lord tm 0.00 154.46 000 12,i.81 0.00EA 711.91 0.0023,665.50 0.00 769.0427,046.35 0.00401 Cauridge r-iling 0.00 21,036.00 0.00 7.8M&% 0.00 4808235L.M 571.20 0.00 52,590.00 0.000.00 652.80404 0.00 452.25Rir=- gad fc" 0.00 197.17hresbx ,',.vm KG 41.9 .5M 1.61 67,499.25 1.84 77,142-19 
0.00 1,105.05 0.00 1,220.62 0.0021.04 88102.00

405 (1) Stuc[rW ca=M CLawA 
3.09 129,548.25 22 959,.244.19 25.74 1.079,149.50CJ.NL(2) Sn 465.00 1,466.79 682-057.35cA'JM C12Mp CJ.M. 1,676.34 779,496.06 1.305.90 60724 3.501,615.V 0.00 506.33 235,443.45 2Z962.24406 1,846.06 0.00 1,423.33 1.38.730.56 3,279.02(1) PJScI gida.p 4 EA 0.00 551.77 0.00 3,269.39 U,24.744.30

97.020.00 0.00 3,590.400.00 110,880.28 0.00407 (1) Rdmilitai: ofexitin bridtes 0.00 86,240,00 0.00 32-340.00 0.00S0.00 
0.00 0.0 

197.1202S 0.00 215,600.00 0.00 
:. 0.00 0.0. -. . . . . . 

0.00 
0.00 0.00 0.00. .. . ~....0 . 0., . (. . . . . . . .... .....I O SRLtr]g]s .
 

749,556.60 856.6.38.26 1,489.345.50 
 364,991.70 2,345.963.76 Z603.893,80 
N'. EIANa RO O K 

500 (1) Backfill mxcixI, pipe cLvert J.M 210.00 10533 22,119.30 120.38 25.27926 7.38 18349.80(76) R-,76 cm dimt 59.37 12,467.70LM 207.76 43,629.0678.0 676.06 52,732.68 772.64 25200 32,936.80
(91) R 91 60266.07 411.17cdiamus- LM 26.00 981.44 

32071.6 279.37 21,790.86 1,183.81 92337.3325,517.44 1,121.65 29,162.86 1,366.6o 106,594.80570.35 14,829.10(107) RCM 107 cdim e LM 
394.713 10,2698 1,692.00 43,991.96 1,946.52 50609.521272.67 

(120) 1' 
0.00 1,454.48 0.00 694.97 0.00 505.63 0.00120 aIdi.t LM 2,149.45 ]0.00 2,473739.00 1.668.47 0.00 

(10) 65,070.33 1,906.83 74,366.28 891.77 34,779.03, 659.04 02,702.56 2,79.60-J.M. 225.00 1,44820 325,845.00 1,655.09 372.395.22 1,305.89 
1914 521 3,219.2 1 .9 

(11) Reiri'cr4ir gad krrRa 293,825.25 497.05 111,836.25 2,960.98 666,220.47KG 14,300.00 1.61 3,251.14 731,506.5023,023.00 1.84 26,312.070c3 (2) R clewirg. repb mIcn e 
21.04 30,872.00 3.9 1 44,187.00 29.8 327,184.07 25.74 36802.000.00 0.0 __-,,,.--.--- 0.00 0.00'j-,LM 

327.57 1 0. 374.7 0.001 56.51 0.00 163.79, 0.00 3.88 0.00 547.8 0.0 

0-0 4081000 4.7100 

http:36802.00
http:327,184.07
http:44,187.00
http:30,872.00
http:26,312.07
http:23,023.00
http:731,506.50
http:3,251.14
http:14,300.00
http:666,220.47
http:2,960.98
http:111,836.25
http:293,825.25
http:1,305.89
http:372.395.22
http:1,655.09
http:325,845.00
http:02,702.56
http:34,779.03
http:74,366.28
http:1,906.83
http:65,070.33
http:1.668.47
http:2,149.45
http:1,454.48
http:50609.52
http:1,946.52
http:43,991.96
http:1,692.00
http:14,829.10
http:106,594.80
http:1,366.6o
http:29,162.86
http:1,121.65
http:25,517.44
http:92337.33
http:1,183.81
http:21,790.86
http:60266.07
http:32,936.80
http:52,732.68
http:43,629.06
http:12,467.70
http:18349.80
http:22,119.30
http:2,345.963.76
http:364,991.70
http:1,489.345.50
http:856.6.38.26
http:749,556.60
http:215,600.00
http:32-340.00
http:110,880.28
http:3,590.40
http:97.020.00
http:U,24.744.30
http:3,269.39
http:3,279.02
http:1.38.730.56
http:1,423.33
http:1,846.06
http:2Z962.24
http:235,443.45
http:1.305.90
http:779,496.06
http:1,676.34
http:682-057.35
http:1,466.79
http:1.079,149.50
http:959,.244.19
http:129,548.25
http:88102.00
http:1,220.62
http:1,105.05
http:67,499.25
http:52,590.00
http:21,036.00
http:27,046.35
http:23,665.50
http:1,550.44
http:10,170,758.53
http:8.494.167.21
http:5.141,446.90
http:4.4n754.79


Tabe 4-5 (countcd)
CST ESTIMATE BREAKDOWN 

AURORA ROADS INFRA In'nIJRE DIEL04'MNr PROJECT 
EGMENT 4A. TABLANG- LAUR 

SENrON LENG1 
ROADWAY WIDTt 
PROPOED SLJRFPC.: 

7.6 Mikmx2.cs 
6 mPavemem + I mSho. d 
Double Bimriinn S Tcamm 

PAY ITEM 

DESCR1ON 

No. 

(5) GCL. riF. 
59 iCUM. 

rOT.AL.X)T 4A1NACE ERO A(]lNRKS 

UNIT 

Ct 

UANJMrrY 

360.00 

POREICGN 
NDfR882 

FlNM.CLAL 
0 -

Urr UNrr 
COST AMT. COST 

733.42 2,64,031, 20 838.20 
6%.45 0.00 795.94 
2.O6.05 .0 3-6.92 

778,3318.95 

LCAL
CONTONINT 

L N UNIT 
COST AMr. 

AMT. (PESOS) 

301,750.70 427.63 153,946.80 
0.00 1.03.72 0.00 
000 170.46 0.00 

889,532.45 84W.673.24 

TAXES 

rr 
COST 

(PESOS) AMr. 

287.15 103,374.00 
34823 0.00 
115.11 0.00 

329,62135 

CO1' 

UNIT 
COST 

(PESOS) AMT, 

1,265.83 455,697.50 
1.799.66 0.001 

497.38 0.00 

1,738-205.69 

PINOWALCOST 

UNIT 
cOST 

(PESs AMT. 

1,448.20 521,352.00 
048.40 0.00 
571.62 0.00 

1,956,633.54 

V. DCI NTAL%88RS 

A 603 (3) 
605 (1) 

(2) 
(3) 

610 

- abea &gmril L. 
W irg sign EA 
Rc'.,ay i&- EA 
Irdamt'-y Si'= EA 
Sddirg SQV:! 

.... .. ........................................................................ 
To Ncrb- A 

-1396.00 0.00 
1.00 1,435.00 1,435.00 
1.00 1.435.00 1,435.00 
1.00 5,559.04 5,559.04 

1.721 0.00 

. . . ... . . . . . . .. .. . . ... . . . 
8,429.04 

452.57 
1,640.00 
1.640.00 
6,353.20 

1.97 

. . . 

0.10 247.56 
1,640.00 785.57 
1,640.00 7S5.57 
635320 3,102.72 

0.00 4.02 

4M.W. . .....m:......... . . . . 
9,63321 

0.00 
785.57 
785.57 

3,102.72 
0.00 

. . . 
4.,673.86 

346.56 
1,195.43 
1,195.43 
4,206.24 

246 

260.00.. . . . 

0.00 
1,195.43 
1,195.43 
4,.20624 

0.00 

.. . .. 
6,597.10 

700.13 
2,425.57 
2-425.57 
9,455.92 

5.99 

. 99.....*..... ... . 

0.00 
2425.57 
' 42557 
9,455.92 

0.00 

......... . .... 
14,307.07 

990.12 
3,416.00 
3,416.00 

12,868.00 
8.20 

2. 

0.0 
3,416.00 
3,416.00 

M2,68.00 
00 

19,70.00 

.. ... ... . . . .. . . . .. . . .... 

StB--UrAL OF SGf"T 4A 7,709,514,68 8,810,895.95 6,397.187.16 3,9.47,19.48 

:.. ~~~~.... ..... ... .......... 

15,.206,063.11 18,054,051.32 

I 0___TNTGE__ S 

tB-TOTAL 

8_.___ % .ERVSCOST 

TWALSENTCOST 

EH-I_ _0%__-__AL I
f 

___ __ 

I-

770.951.47 
k4B-I0,4AL6,40,46.15 

,84.046.61

19,328,512.76 

74I.._ ,_1-852894.73 

10,074,793.78 

81.089.59 
9.691,9653.4 

969,19&55 

10.661.184.10 

11,514,078.82 

6.9,71&72
7,0 6

.O95 
. 
88 

703,690.59 

7,740,596.46 

619-147.72 

8,359,844.18 

394,734.95 
4,342064.43 

43420&44 

4,'7622-87 

38 ,I03.43 

5,1583N0 

1.520..31 
16.7 8.891.42 

1.672-889.14 

18,401,780.56 

1,47214,44 

19,873,923.00 

1.805,405.13 

19,859,4.6.45 

1.965.945.65 

21,645.402.10 

1.747,6 3r 17 

23,593,04.26 



Tal~e 5-4 (continued)
COST ESTDA TE BREAKDOWN 

AURORA ROADS hNFRASiRumE DEvEL O ME?( PROJEoT 
-.GNE.NT 48: LAIJR- GABA1DaW 

S8CrION L11 t 26.4 KiLrj ert= 
ROADWAY WID7TR 6 m Pamners + I m Shuoder 
PROP SJRFACE: A. tCorxe Pavm'x 

DES2 MIION u~rrN XJANITrT FNA.NCUAL 
FOREIGN 

EO IC 
COONEINT TAXES COST COST 

NO. 
(I 

UNrr 

-'S=' 
UNT 

-

1 
) UNIT 

COST Abel. 

UNIT 

COST 
UNrr 

COST 
UNrr 

COST 
COST AM. COST ,mr. (PESOS) (ESM AMT. (PESOS) A . (PESOS) AWL1. 

100 (1) 
(3) 

101 (1) 

(3) 

102 (13 
(2) 
(3) 

103 (1) 
(2) 

(3) 
(4) 

(5)
(6) 

104 (1) 

(2) 

105 (1) 

Clering a,' Gribing 
Tre ,-al, Lxge 

Fhm:al of Sr and Osu 

R Co.... pav.x 

Lhiu. bie exz.i,.-naf 
C ex..-.tcn 
Su-,Am crnmm exzaaim 
sa x ,ru txicn 
Bilse cx=.vimn 

Faxxoauin fill 
E='o belo plan elex-tion 

Si-ir, mbbin. edc(1rxd in 1=103 (4)).
P, cul t mnaun 

Embml~t 

Emba*.-. seleced 

.Stt' - r -

S -. .tep--, p-

SQM. 

EA 

L-S. 

S .cistirgSQM. 

CU.M. 
CUJM. 
CUN.M. 
CU.M. 
CJM. 

CUM. 
CU.M. 

CIU.M. 

CUJM. 

MCU-1. 

SQ. 

SQM. 

235200.00 

14,.0,00 
61,110.00 

2205.00 
960.00 

580.00 
2.0.100 

1,765.00 

61,110.00 

78,73.00 

183.550.00 

47,265.00 

1.99 

56.27 

0.00 

77.95 

63.71 
0.99 

61.15 
60.12 
60.12 

105.33 
92 

60.12 

6206 

62,07 

2.19 

4.38 

*.,.8.04&00 

0.00 

0.00 

0.00 

916,149 0 
0.00 
0.00 

132,564.60 
57,715.20 

61.091.40 
70,430.60 

106,111.80 

3,79,486.60 

4,886.771.10 

401.974.50 

207,020.70 

227 
64.31 

0.00 

89.09 

7-81 
0.99 

69.89 
68.71 
68.71 

1210.38 
349.97 

68.71 

70.93 

70.94 

2,50 

5.01 

534.913.14 

0.00 

0.00 

0.99 

1,047.030.96 
0.00 
0.00 

151,50W78 
65,960.39 

69.818.92 
80,492.32 

121270.93 

4.3.4,281.24 

5,5.8895,22 

459,400.58 

2-36,595.68 

0.12 

103.21 

19.33 

4.41 
0.00 
3.77 

12.38 
1238 

87.38 
174.86 

12.38 

24.81 

40.35 

0.18 

0.46 

28,224.00 

0.00 

0.99 

0.00 

63,415.S0 
0.00 
J.99 

27,-97.90 
11,884.50 

50,680.40 
40,217.80 

21,850.70 

1,516,139.10 

3,176,755.50 

33,039.00 

21,741.90 

1.00 
28.19 

28.19 

38.99 

31.86 
0.00 

30.57 
30.07 
3.07 

59.37 
150.17 

30.07 

33.0 

37.35 

1.06 

2.16 

235200.00 

0.00 

0.00 

0.00 

458,146.80 
0.0 
0.00 

66,204.35 
28.S67,20 

34,434.60 
34,539.10 

53,073.55 

2.065,518.00 

2,940.565.50 

190,234.00 

102,09-40 

2-N 
167.52 

0M 

106.42 

77= 
099 

73.66 
81.09 
81.09 

207.76 
524.83 

81.09 

95.74 

111-9 

1-68 

5.47 

563,137.34 

0.00 

0.00 

0.00 

1,110,446.76 
0.99 
0.00 

178,800.68 
77.845.19 

120,499.32 
1-0,710.12 

143,121.63 

5.850.420.34 

8,761,650.2 

492_439.53 

258,337.58 

3.11 
187.67 

28.19 

116.27 

99.99 
0.90 

95.49 
102.57 
102.57 

252.9 
631.25 

102.57 

120.67 

139.77 

3.45 
7.(0 

731,472-00 

0.00 

0.00 

0.00 

1.437,712.40 
0.00 
0.00 

226.166.85 
96.467-20 

146.206.40 
145,187.50 

181.036.05 

7,374,143.70 

11,004,092-10 

633247.50 
3-0.855.00 

iTATEA. 

TOTO F'RL 
I7X.. .. . . . 

. . . . . . . .. ......... ....... ...... . . ...... 
..... .................. 

. . . . .. . . 

11,100,364,30 
. . . . ....... 

12,686,162.24 
I.----%.- .. -. . 

4,991.246.90 
...... 

6,216,975.50 
..... 

.......... ............
17.677,409.24 . .

22,M. 566.70 

IL PA, ,%EN-r 

200 

2A1 

202 

208 
V (1) 
'01 

302 (3) 

304 (1) 

304 (2) 

(2) 

.g-g e abase ccurs 
,Ag xba xe co 
Qlage w o e h cam 

Soi 3; e *x:.der (IrL in 1= 200) 
CQravelxf3 cojc 
B=ir=za prme cm,, W_-70 
Bit.mirx- Lbk coa. CRS-

Sirgle Ninesirx fa e wra==% 

Double bit, in, sxfae r 

gegate fIr xtminm. c e 

C,.3. 

CU . 
CIJM. 

CUM. 
C2.M. 
MT. 

MT. 

MT. 

MT. 

70,600.00 

30.,510.00 

190.90 

13.59 

13.59 

129.67 

13-59 

1.29.67 
5,786.87 

4,279.87 

994.15 

1,938.78 

9,360,854.00 

0.00 
3.956.231.70 

0.00 
0.00 

1,099,505-0 

0.00 

0.00 

0.00 

151.53 

151.53 

148.19 

151.53 

148.19 
6,613.58 

4,891-9 

1.124.75 

2,215.75 

10,698,145.60 

0.00 
4.521,418.96 

0.00 
0.00 

1,236.580.63 

0.00 

0.00 

0.00 

66,24 

6624 

233.154 

6624 

2,33.54 
1,996.68 

1,476.72 

21z89 

419.39 

4,676,54.1.00 

0.00 
7.1.4.458.40 

0.00 
0.00 

379,36920 

0.00 

0.00 

0.99 

69.17 

69.17 

70.64 

69.17 

70.64 
2,172.74 

1,606.92 

444.75 

876.16 

4,883,40200 

0.00 
2_155,226.40 

0.00 

0.99 
412,820.60 

0,00 

0.00 

0.00 

217.77 

217.77 

382.03 

217.77 

382.03 
8,61026 

6,368.01 

1,337.64 

2,635.14 

15.374,689.60 

0.00 
11,655,877.36 

0.00 

0.90 
1,635,949.83 

0.00 

0.90 

0.00 

268.0 

26&0 

434.15 

268.00 

434.15 
9,9561-9 

7,363.51 

1.641.79 

3.23,.33 

18,920,800.00 

0.00 
13.245,916.50 

0.00 

0.00 
1.891,695.10 

0.00 

0.00 

0.00 

, oxJ..M. 457.11 0.99 52..41 0.00 111.60 0.99 2.155 0.00 

0,00 

634.01 0.0 

000 

797.26 0.99 
310 (1) Bia.irxxrz bnd - 2D " hicj) 146,115.00, 75.92 111093 0M".1 86.77 1,677,804.04 42.121 6.1.463-401 37.96 554,525.40 128.89 18,83167.84 156.00 22.793.00 

http:22.793.00
http:18,83167.84
http:554,525.40
http:1,677,804.04
http:146,115.00


Table 5-4 (coatiued)
 
CD ESfIMATE BREADOWN
 

AURORA ROADS INFRASMIMAE DL o'tx,4i PR013Z
 
SEGNIENT4B: LAUR-GABALI)ON
 

SBMON LENGM- 26.4 Kikxnmta 
ROADWAY VI1M 6 m Paveowt + I m Shmilder 
PROPOSED SJRFA#E. A.iuksConme Pvanau 

LQCAL
FOREIGN 	 CONOW FINACIALCOMPONLwrPAY MEM 	 TAXES COST COSTCO0pcNI2.4 DIR1CT 

EEsCREnON 
 UNI____IT cUNIrLINICOST 	 COST ,%fr. COST
AMRT COST uNIT. 	 c(s COST(PUSO) (PESOS) AMT. (PESOS) A~rr. (PES) AIM. 

311 (1) Patard cnutc=TepavoubaF

1 (0.20 met Itck) SoM. 
 224.02 0.00 256.02 000 142.83 0.00 82.10 0.00(2) Pzcbhrg en. 1OCpawmm 	 SQ.M. 3%.85 0.00 448.95 0.0064.23 0.00 73.41 0.00 28.17 0.00 28.18 0.0 10138 000 12058 000(2) Se2II, -k% POIXF merthis4 w LM 8.95 0.00iiiiil! !. iii ! .......................... ...... ....................................................................... . . . . . . . . . . . . . . . . . . . . . . .0.. 10.23 . . . . . . . . . ..0.400 11.32 0.00 3.43
. . .43.. 0... . . . . . . . . . . . . . . . . . . . . . . . . . . .0.00. . . . . ...J1.55. 0.00 Z3.70 0.00 

FIWAL TO PA25%.T 2509,.641.-0 29,153.949.23 18,344,735.40 12,997,974.40 47.496684.63 56A52.351.60 
III. SrRLL7UR.FS 

40(4) FC S oare~e pile% "3tzd 

(40 cm x 40 =) 699.35 0.00
(5) R=1=a epikes.L *i 

LM 	 0.000 00 301.55 0.00 1.34Cso 0.00 1.550.44 0.000.00 0.00
(40 cm x 40 cm) 	 0.00LM 8,940.00 364.08 3.254.875-20 416.09 3.719.866.67 472.32 4,222.540.60 147.60 1,319,544.00 88&41(13) Pm= €ame pile crive 	 7.942,407.47 964.00 8.796,960.00

0.00 0.00 
(40 cm x40 cm) 	 0.00L.M 8.135.00 487.77 3.968,00&95 557.45 4,534,878.71 154.46 1,2%,53Z.10 126.81 1,031.599.35 711.91(14) 1CT'Scwaepileckivw 	 5,791,410.81 769.04 6,256,140.40

0.00 0.00
(40 cm x 40 cm) L.M 	 0.00487.77 0.00 557.45 0.00 154.46 0.00 126.81 0.00 711.91(15) 	 Texpi}&dive 0.00 769.04 0.00LM 805.00 487.77 39,654.85 557.45 448,749.52 154.46 124,340.30 126.8 102,082.05 711.91 573,009.8Z 769.04(2) 	 Lrudtet 619,077.20EA 4.00 23,665.50 94,66.00 27,046.35 108,185.41 21.0.16.00 84,144.00 7,88.50401 Co-e rhidgeraihrg 	 31,554.00 48,082.35 192,329.41 32,500.00 210,360.00LM 640.00 571.20 365,56&00 652.80 417,793.04 45225 289440.00404 Rcirifaxir el fetridgeib ia t KG 354,970.00 	

197.17 126,1880 1,105.05 707,233.04 1.20.62 781,19.81.61 571,501.70 1..84 653,146.43 21.04 7.468,568.80 3.09 1,096,857.30 22.88 8.121,71523caxcmClam A405 (1) St x 'xu CU.. 	 25.74 9,136,927.802,300.00 1,466.79 3,373,617.00 1,676.34 3,855,571.92 1,05.90 3,003,570.00(2) 	 Stu:=in1 cor= Clanp 506.33 1,164,559.00 2,962.24 6,859,141.92 3,279.02 7.541,746.00CU. 1,440.00 1,615-0 2.326.032.00 1,846.06 2,658,328.93 1,423.33 ,019,595.20406 (1) PiS cavetegifrdType4 	 551.77 794548.80 3,269.39 4,707,924.13EA 97.020.00 	 350.40 5,170,176.000.00 110,880.28 0.00 86240.00 	 0.00 3.34.00, 0.00 197,1028 0.00 215,600.00407 (1) fexiig es 	 0.00 
........................................... 	 0.00 00 0.00 0.00
.......... ............ 
..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .000 . . . . . . . . . . .0.00 . . . . . . . . .. 0.00 0.00 0.00
. ... ...... .. . ........... ...
 ............ 	 ,.......Zii~iiiii~i.
............. 	 ,.......
.:::::. 

S. 	 4,4,197 6,,206 S.9.312j................. ... 
 ..... ......... ........ .. 
 .....
 
-14_46,919.70 16.N6,52-0.65 18,4%,731-0 [5,666,933.30 	 .34,895,.51.85 3 58420 

IV. ERAINAC EROS1O V ULKS 

500 (1) Bm ill mial.pipe Cai t CUM. 530.00 105.33 55,824. 0 120.38 63,800.05 87.38 46,311.40(76) FJCM 76 cm diweu- LM 	
59.37 31.466.10 207.76 110,111.45 252.08 133,6024026.00 676.06 17,577.56 772.64 2.068.69 411.17 10,60.42 279.37(91) RCPC, 91 cm die" 	 7,263.62 1,183.81 30779.11 1,366.60 35,531.60LM 961.44 0.00 1,121.65 0.00 570.35(107) 1=C. 107 cm diame 	

0.00 394.73 0.00 1,692.-00 0.00 1,946.52 0.00LM. 1272.67 0.00 1.454.48 0.00 694.97 0.00(120) R= 120 cm diamd-	 505.63 0.00 2,149.45 0.00 2,473.,27 0.00LM 10.00 1,668.47 16,684.70 1,90.83 19,0,8.28 891.77 8,917.70 659.04(10) .St=lnx c1 tte frlbc pipe iewils 	 6,590.40 2,79.60 27,965.96 3,219.28 32,192,80oa 	 CU.. 145.00 1.44&20 209,969.00 1,655.09 	 239,9S&0 3 1.'5.89 189,354.05 497.05 72,07.25(11) Rci: KM fga"RCBC.. PC KG 	 2,960.96 429.342.06 3.251.14 471,415.309,160.00 1.61 14,747.60 1.84 16,854.44 21.04 192,726.40 	 3.09 28,304.40503 (2) Rmola clcxirg. repLwcemez mlvage 	 228 209,580.84 25.74 235,778.40
0.00 0.00piPCe rculu LM 	 0.00 0.001 _ _ 327.57 0.00 374.37 0.00 56.51 0.00 163.79 000 41.8 0.00 -7.87 0.00 

http:235,778.40
http:209,580.84
http:28,304.40
http:192,726.40
http:16,854.44
http:14,747.60
http:9,160.00
http:471,415.30
http:3.251.14
http:429.342.06
http:2,960.96
http:72,07.25
http:189,354.05
http:1,655.09
http:209,969.00
http:3,219.28
http:27,965.96
http:6,590.40
http:8,917.70
http:19,0,8.28
http:16,684.70
http:1,668.47
http:2,149.45
http:1.454.48
http:1,946.52
http:1,121.65
http:35,531.60
http:1,366.60
http:30779.11
http:1,183.81
http:7,263.62
http:10,60.42
http:2.068.69
http:17,577.56
http:110,111.45
http:31.466.10
http:46,311.40
http:63,800.05
http:34,895,.51
http:5,666,933.30
http:16.N6,52-0.65
http:14_46,919.70
http:215,600.00
http:86240.00
http:110,880.28
http:5,170,176.00
http:97.020.00
http:4,707,924.13
http:3,269.39
http:794548.80
http:019,595.20
http:1,423.33
http:2,658,328.93
http:1,846.06
http:2.326.032.00
http:1,440.00
http:7.541,746.00
http:3,279.02
http:6,859,141.92
http:2,962.24
http:1,164,559.00
http:3,003,570.00
http:3,855,571.92
http:1,676.34
http:3,373,617.00
http:1,466.79
http:2,300.00
http:9,136,927.80
http:1,096,857.30
http:7.468,568.80
http:653,146.43
http:571,501.70
http:707,233.04
http:1,105.05
http:354,970.00
http:289440.00
http:417,793.04
http:210,360.00
http:32,500.00
http:192,329.41
http:48,082.35
http:31,554.00
http:84,144.00
http:21.0.16.00
http:108,185.41
http:27,046.35
http:94,66.00
http:23,665.50
http:619,077.20
http:573,009.8Z
http:102,082.05
http:124,340.30
http:448,749.52
http:39,654.85
http:6,256,140.40
http:5,791,410.81
http:1,031.599.35
http:1,2%,53Z.10
http:4,534,878.71
http:8.135.00
http:8.796,960.00
http:7.942,407.47
http:1,319,544.00
http:4,222.540.60
http:3.719.866.67
http:8,940.00
http:1.550.44
http:56A52.351.60
http:47.496684.63
http:12,997,974.40
http:18,344,735.40
http:29,153.949.23


--- 

Tabic 5-4 (coutinued) 
OR)sTLsnmATE BREAImvW
 

AIROA ROADS INFR.AS UICUR,.EDEVEL MENr PRO[]r
 
SEGI.N4RT 4B: LAUR- GAAIDO4
 

tCT'N LENGft 26.4 KI~oG 
ROADWAYVWMlDt 6 mPiwxt+ I m Sh3xi
 
PRMIE SJRFPE. Ath Cne P 

LOCAL
PAOREIGN MINA0bZAL:PAY nIm CONcr ON TAXES COST COSTCOMPONI Tr DIG3CTD9CRIFlON UNIT XJ.ANITrY 1-1 
 -WM0___IC"
 . t L 8L) L...I =P32) UNN, Urr U I UNrTtNIT NITrr COST Ar. COST COST

COST AMT. ( S 
COST 

(PEs AMT. 
coSr AMr. 

(PESOS) AMT. (PESOS) AMT. 
(,P~sos') , (n,-,(x,),
 

(5) CoL&zd 6rv. CU.M.
So cdbfm CU.%t 
2190.00 733.42 1.606.189.80 8-.20 1.835.650.07 427.63 936,509.70 287.15696.45 0.00 795.94 0.00 1.003.72 628.858.50 1.265.83 2.772,159.77 1448.20 3.171,55&00630 LIDich 0.OO 348.23 0.00 1.799.66 0.00 2,048.40 0.00I24 286.0. 0.09 326.92 0.09 170.46 0.0O 115.11 0.00 497.38 0.00 571.62 0.00 

.................................. . . . ..... ..
........ . . .
 

V Ff AINA(E UROS1(] .CUS 1.921,013.56 2195,449.56 1.344,509.67 774,555.27 3,579,95923 4.060,078.50 
V,'L'CIDA3N/,.wI 

603 (3) ?etlbbm prIaI 1LM 39.00 0.09 452.57 0.00 247.% 0.09 346.56 0.00 700.13 0.00 990.12 0.00' 605 (1) Wrng sgng EA 4.00 1.435.00 5,740.09 1,640.00 6,560.02 785.57
A () hia-ay Sgu 

3,14228 119543 4,781.72 242.57 9,70220 3.416.OO 13,664.00EA 409 5.09 1,640.00 6,560.02 785-57 3,142.28 1,195,43 4,781.72 2425.57 9,70,-303,416.00(3) 61 Ir0r aySp 13,664.00EA 2.0 5,559.04 ] 11.118.C6 6,353.20 12706.41 3,102.72 6,205.44 4.20624 8,412.48 9.455.92 18,911.85 12,868.00 25,736. 
.... .0...............1..2 
 0.00 1.97 0.09 4.02 0.09 2.46 0.00 599 0.00 820 0.00... ..........................................
... ...AtL'fl ISC DIINTrAL '~t8.S . . . ...... ..... . . .22598.0 25,826.44 12490.oo 17.975.92 38.316.44 

. 

53,04.09 

. . ~~~~~...... ............ 
 .... .... 

SI[3-T0AL OF .GN-2,T4B 51,900,537.44 60.457.908.22 43.231,713.17 25,674.414.39 103,689.621.39 121.806.665.00 
1 ON7NGECES 5.-)0,053.74 6,045.790.82j 4,323,171.32 2,567,441.44 10,368.962.14 12,180.666.501-T58.190,591.18 66.503.699.041 47.554.884.49 28-141.855.83 114.058.58333 133,97,331.50
 

101%OE5L ALMI OF1, VD4aUE, 5.819,059.12 6,650,369.90 4,755,488.45 2.824,18538 1.405.585U]1 
6-TfAU9.650.30 73,154,06894 52,310.372.94 31,06M,041.41 --- 12.,464,441.8 147.346664.65 

8%FSUP__VISION_ 

_ 5.10.72.0: F
5,852,325-52 4,184,829.83F 2485,28331 1.037,15535: 11.790.885.17TtWAL SG IXrCOSTrF 69,130,422.33 79,006,394.46 56.495.202.T7 33.551.324.72 135,501,59723 159,176,949.82 

'3> 

http:159,176,949.82
http:33.551.324.72
http:56.495.202.T7
http:79,006,394.46
http:69,130,422.33
http:11.790.885.17
http:147.346664.65
http:31,06M,041.41
http:52,310.372.94
http:9.650.30
http:4,755,488.45
http:6,650,369.90
http:5.819,059.12
http:133,97,331.50
http:28-141.855.83
http:47.554.884.49
http:1-T58.190,591.18
http:12,180.666.50
http:10,368.962.14
http:2,567,441.44
http:4,323,171.32
http:5.-)0,053.74
http:121.806.665.00
http:103,689.621.39
http:25,674.414.39
http:43.231,713.17
http:60.457.908.22
http:51,900,537.44
http:53,04.09
http:38.316.44
http:17.975.92
http:12490.oo
http:25,826.44
http:12,868.00
http:18,911.85
http:9.455.92
http:8,412.48
http:6,205.44
http:3,102.72
http:12706.41
http:6,353.20
http:11.118.C6
http:5,559.04
http:13,664.00
http:3,416.00
http:4,781.72
http:3,142.28
http:6,560.02
http:1,640.00
http:13,664.00
http:3.416.OO
http:4,781.72
http:6,560.02
http:1,640.00
http:5,740.09
http:1.435.00
http:IDA3N/,.wI
http:4.060,078.50
http:774,555.27
http:1.344,509.67
http:2195,449.56
http:1.921,013.56
http:2,048.40
http:1.799.66
http:2.772,159.77
http:1.265.83
http:628.858.50
http:1.003.72
http:936,509.70
http:1.835.650.07
http:1.606.189.80


Tabic 5-4 (cotainucd) 
Sr EIMA'M BREAKDOWN 

AURORA ROADS INFRASMUnRg DLE LLX'DMISNpRjOr 
W5GNIWr4B: LAIR-GABAL.LflW 

STION LENGTH:k 2&4 Kikxnecml 
ROADWAY WIDTHt 6 m Pawm'et +1 m S .h3der 
PROPSEDSURFACE. Dable Muiirmnu SuacT 7h'moot 

~PAYrIi 

PAYIEv UNIT U Y 

-: FOR~EIGN4 " 

.U2ON l.HNANCAL 

Itrr 1IuNrr 

LOCAL 
CONWONENT TAXESIr tt 

cos-r V r. cosr 

BCNsCFMNCIL
COST 

Tr 

cosr 

COST. CS 

cosT 

Cos-, AM. cost AMT. (PE5SOS) (PESOS) AMP ____ PEOS__MT 
I IJ(f (I. (PEOS (ISS 

L EARnfIVC K 

(C' 

1r0 (1) 

(3) 

101 (1) 

(3) 

102 (1) 

() 

(3) 
103 (1) 

(2) 

(3) 
(4) 

CkOxrum1 tbn 

"TI Raxmm1 Lzg 

oSa rssamlObstuam 

R o Exixi% p= cri 

Lu a vitxmx 

Ccc~xr cv 

S,..rphwcmm cx eA=x x 
t v 

ridg C=eV3k:i 

Fcj±ia, ill 
Ez vaC.M. 

SQM. 

EA 

LS 

SOM. 

CJM 

ujatWM. 

CU.M. 

03.84 

OJ.M. 

CU.M 

C062 

235,.0.00 

14,80.00 

61.110.00 

2.205.00 

960.00 

580.00 
2300 

1.99 

5627 

0.00 

77.95 

63.71 

0.00 

61.15 
60.12 

60.12 

105-13 
3"a , 

468.04&00 

0.00 

0.00 

U.00 

916.149.80 

0.00 

0.00 
132,564.60 

57.715.20 

61.09140 

70,430.60 

227 

64.31 

0.00 

89.09 

72.81 

0.00 

69.89 

68.71 

68.71 

120.38 

349.97 

534.91334 

0.0] 

0.00 

0.00 

1,047,030.96 

0.00 

0.00 
151,502.78 

65,960.39 

69,818.92 
80,492.32 

0.12 

10311 

19.33 

4.41 

0.00 

3.T7 

1138 

12.385 

87.38 
174.86 

2s,224.00 

0.00 

0.00 

0.00 

63,415.9D 

0.00 

0.0 

27,29".90 

11,884.80 

50,680.40 

40217.0 

1.00 

28.19 

28.19 

38.99 

31.86 

0.00 

30.57 

30.07 

30.07 

59.37 
150.17 

235.200.00 

0.00 

0.00 

0.00 

458146.80 

0.00 

0.00 
66,.304.35 

28,86720 

34,434.60 

34,539.10 

2.39 

167.52 

0.00 

100.42 

77.22 

0.00 

73.66 

81.09 

81.09 

207.76 
524.83 

563,137.34 

0.00 

0.00 

0.00 

1,110,44.76 

0.00 

0.00 
178,800.68 

77.845.19 

120,499.32 

120,710.12 

3.11 

187.67 

28.19 

13627 

99.98 

0.00 

95.49 

102.7 

10157 

252.0 

631.25 

731,472.00 

0.00 

0.00 

0.00 

1.437,712.40 

0.00 

0.00 

226,166.85 

96.467.20 

146,206.40 

145,187.50 

() 

(1) 

(2) 

105 (1) 

Ppc o./wt av-sort 

E,,m*amz 

Ernaxm ,kcwd ai, 

S qtanT-:, c-

CUJM. 

.,104C.LM 

CU... 

SaL,) 

1,765.00 

61,110.00 

78,730.00 

183,550.00 

60.12 

62.06 

62.07 

2.19 

106,111.80 

3,79,486.60 

4,86.771.*0 

401,974.50 

6&71 

70.93 

70.94 

2.50 

121170.93 

4,334.281.24 

5.584.69522 

459,400.58 

I2.38 

24.81 

40.35 

0.18 

21850.70 

1,516,139.10 

3,176.755.50 

33,039.00 

30.07 

33.S0 

37.35 

1.0 

53,073.55 

2,065,518.00 

2,940.5655 

196,234.00 

81.09 

95.74 

11129 

2.68 

143,121.63 

5,850.420.4 

8,761.650.72 

492,439.58 

102.57 

120.67 

139.77 

3.45 

181,036.05 

7.374,143.70 

11,004,09710 

633,247.50 
(l~rd F pa- S(.%. 47,265.00 4.3%8 207,020.70 

11.100..64.30 
5.01 236,595.68 

12,66,16234 
0.46 21,741.90 

4.991,246.0. 
2.16 102091.40 

6",216975. 
5.47 258337.58 

17,677,40924 
7. 330.855.00 

2,.,5.6.70 

Ii. PA'~~T-,' 

~ 

200 rqAtge zttuec--a 

201 M9"a~te eor 
202 Q ,xd-re~e bae 

i l ~~te (i. L zkem 
3001)1 (h l .fac cc,.ze 

31 B.zirrieo g C.7 

I 0 3 Bznin,.u tack€o.~ 
34() Sirb,rritumh- rfaeci nax 

304 (2), mno L~tm 

() A~cr e (,abitzzi'r~i.u cc~~ 
153JaP wirE ca.r, 

10,z -1Bid]af ir. rt er (20-in4k) 

v .I ml f 

) 

02.4. 

03.8. 
OJ.M.C-N 

0224. 
0.M. 
MT. 

M7..T. 
MT. 

MT. 

CU.M. 

c K19.700 

9.',050.00 

32010.00 

185.00 

490.00 

7,305.00 

137.59 12,602.,679.5,0 

132..59 0.00 
12-9.67 4.150,736.70 

132.591 0.00 
129.67 ! 0.00 

5,786.871 1,070,570.95 

4,279.87 0.00 
984.15 I 0.0 

1,938.781 950.00720 

457.11 I 3.339.188.&55 
7.02 I 0..0o 

151.53 

151.53 

148.19 

151.53 
148.19 

6,613.58 

4,8'912_9 
1,124.75 

2.,215.75 

522.41 
86.77 

1410.0 

14.403.09029 

0.00 
4,743,710.94 

0.00 
0.00 

1.22,3,512.72 

0.00 
0.00 

1,005,719.5 . 

3,816 ,225.03 
0.00 

6624 6,2-96,112.00 

6624 0.00 
233.8 7.485,218.40 

6624 0.00 
233.84 0.00 

1,996.68 369,385.00 

1.476.72. 0.00 
212.89 0.00 

419.3 205,501.10 

111.60 815,23800) 
42.12 0.00 

360.0 

69.17 6.574,60&.50 

69.17 0 .00 
70.64 I 2,261,1886.40 

69.17 t0.00 
70.64 l0.00 

2172.41 401,956.00 

1,606.92 ]0.00 
444.751 0.00 

876.161 429,318.40 

72R.55 I 1.669.557.75 
37.16 0.00 

70,64 0.0 

217.77 

217.77 

382.03 

217.77 
302.03 

8,610.26 

6,360.01 
1,337.64 

2,635.14 

0.00 

634.01 
1 .79 

3-0 

20.699210.29 268.00 
0.00 268.00 

12,228,929.34 4."' 

u.0 ".. 
0.001 434.15 

1.592,898.521 9,956219 

0.001 7,363.51 
0.001 1,641.79 

1.291,220.61 3.2.3423 

0.00 
4.631.463.031 797.26 

0.00 
0 00 

0 434.13 

25,473,400.00 

0.00 
13,897.141.50 

0.00 
0.00 

1,841.913.65 

0.00 
0.00 

1.584.821.70 

5,82.3.98,4.30 
0.00 

0.00 



Table 5-4 (cominued) 
COSTESTMAIE "BRAKIDWN 

AURORA ROADS INMRASMIUmIRE DLVMEDIN4E) PROJirr 
-_GNENT 41B: LALIR-GABALDON 

SETION LEhGiuW 
ROADWAY WIIDTH 
FR Q'3 SURFAE: 

2&.4Kkxnctw 
6 m Pme:e + I m Sum 
Dme BMizirmiu Sufac 

,-

Treamemn 

PAYEM 

I( 

,~CCI 

]DESCRIPTION 
I 
UNrT 

-UNIT 

QUANTTIY 

-

COsT 

:. 

I(JREIcN 
COM1M 'CQxr 

L-OI M 
1 
,$... (1$=P32) 

u1rr 
AMT. Cos AM . 

A:NANKIWaL 

COMONENT 

IRaANNCA 

UNIT 

cosT AMI. 
(PEScs) 

TAXS 

UNIT 

COs" 

(PESOS) AMr. 

MON N... 
: EO M 

CcSr 

UNIT 

COT 
(PESOS) A,. 

•IH 

UNT 

COST 

(PESOS) 

IAL. 

CosT 

A r. 

: 

3 1 1 (1) 

() 
M 

P a xdcem ,caxre pavc.=cr ti 

(020 M&trs dick) 

Pa.bgrexr&.P p ,CC ~c 
Se rck. ex,!un POC avei?:!!!i!i!i! !:?::::i::':-: ! !: . 

" ' 

So.M 

S t 
: : ."i :-..-3 

2-4.02 

6. 
&895 

0.00 

00 
0.00 

256.02 

73.41 
103 

0.00 

0.00 
03150.00 

142.83 

2817 
11.-32 

0.00 

000 
0.00 

82.10 

MIS 
3.4 3 

0.00 

0.00 
0.00 

. 

39&85 

101.58 
21.55 

0.00 

0.00 
0.00 

448.95 

12038 
2.000 

0.00 

0.00 
000 

Ill. 

L PAEM 

TRLC8E 

T 2113,177.90 .72.6.49 15,171,455-10 11.336,627.95 40.443.721.79 48,621.261.15 

400 (4) i CI/?Scarcrpile. f(rm2-rd 
( 
4 
0 cmx 40 cm) 

(5) ftmxag nic piles.firnished 

(40 an x40 cm) 
(13) PR" on cpik, divcn 

(
4 

0 cm z40 cm) 

(14) P/PS c -v pile,drive 

(40an x 40 cOm) 

(15) Tctpiles iv 
(1-) Lm. t. 

401 Corcere briderailirg 
404 Peucrcirg gcd fKbridge ,-iler 
405 (1) Stu=r ccrxt-rCLmA 

(2) Sta%=U ccrr ClasP 

406 (1) P/Scczmr'eide,T)pc4 
407 (1) Rd.i.I....d..CAirK.b 

. ............................ 

TAL TO STRLILRES 

,M 

L.M 

L.M 

L.M 

LM 

EA 

LM 

kG 

CU.M 

C-NM. 

EA 

LS 

8,940.00 

8,135,00 

805.00 

4.00 

640.00 

354970,00 

2,2.00 

1,440.00 

699.35 

364.08 

487.77 

487.77 

487.77 

23,665.50 

571.-0 

1.61 

1.466.79 

1,615.30 

97,020.00 

0.00 

3,254.87520 

3,968,008.95 

0.00 

392.654.85 

94,662.00 

365,568.00 

571,501.70 

3.373,617.00 

1,326,032.00 

0.0 

0.00 

14,346,919.70 

79926 

0.00 

416.09 
0.00 

557.45 

0.00 

557.45 

557.45 

27.046.35 

65280 

1.84 

1,676.34 

1.546.06 

110,00.28 

0.00 

0.00 

0.00 

3,719,866.67 
0.00 

4.5-4,878.71 

0.00 

0.00 

448,749.52 

108,185.41 

417,793.04 

653,146.43 

3.855,571.92 

2,658,328.93 

0.00 

0.00 

16.396,520.65 

549,4 0.00 

472.32 4 "' 540.80 

154.46 1.256,532.10 

154.46 0.00 

154.46 124,340.30 

21.036.00 84,144.00 

452-.5 289,440.00 

21.04 7,468,568.00 

1,215.90 3,003.570.00 

1.423.33 2049,59520 

86.-40.00 0.00 

0.00 

. 
18,498.73120 

301.55 

1.7.60 

126.81 

1.81 

126.81 

7,88.50 

197.17 

3.09 

506.33 

551.77 

32,345.00 

. . . 

0.00 1,3-148.0 0.00 

1,319,544.00 888.41 7,942.407.47 

1.031,599.35 711.91 5,791.410.81 

0.00 711.91 0.00 
102,08.05 711.91 573.09.2 

31,554.00 48,062.35 19439.41 

126,18.80 1,105.05 707,Z33.04 
1,096,857-10 22 8,121.715.23 

1,164.559.00 2,96-''4 6.859.141.92 
794,548.80 3,269.39 4.707.92.4.13 

0.00 197,120.28 0.00 
000 000 0.00 

. ................ 
5,666,933.30 34.8952.51.85 

1,550.44 

0.00 

964.00 

0.00 

769.04 

0.00 

769.04 

769.04 

52,590.00 

1,220.62 

25.74 

3.279.02 

3,590.40 

215,600.00 

0.00 

0.00 

8,796,960.00 

6.256.140.40 

0.00 

619.077.20 

210,360.00 

781,196.80 

9.136,927.80 

7,541,746.00 

5.17.176.00 

0.00 

000 

3A512.58420 

IV. NRALN5E. IOSION X ,S 

So (Z) 

,76) 

(91) 

(107) 
(M) 

(10) 

(11) 
503 (2) 

B.flll maia1,pipecuLAt . 
RCtP,76 cmdim&-o 
CtC, 91 cmd a-

R 107 c dm 
RCC. 120 cm diame" 

. c rboxPip: ls 

Rcirfcrirr,otedfarX2RCWAC 
t k r& reFa m rage 

pipe IMA 

CIJ.M. 

LM 

LM 

L.. 

LM 
CU.M. 

KG 

L.M 1 _ 

530.00 

26.00 

10.00 
145.00 

9,160.00 

_ 

105.33 

676.06 

961.44 

1272.67 

1,668.47 
1,448.20 

1.61 

327.57 

55,824.90 

17,577.56 

0.00 

0A 

16,684.70 
209.969.00 

14,747.60 

0.00 

1210.38 

772.64 
1,121.65 

1,454.48 

1,906.83 
1,655.09 

1.8.1 
0.00 

374.37 

63,800.05 

20,088.69 

0.00 

0.00 

19,068.28 
239,988.03 

16.854.44 
0.00 

0.00 

87.38 

411.17 

570.35 

694.97 

891.77 
1,305.89 

21.04 

56.51 

46,311.40 

10,690.42 

0.00 

0.0 

8,917.70 
189,354.05 

192726.40 

0.00 

59.37 

279.37 

394.73 
505.63 

659.04 
497.05 

3.09 

163.79 

31,466.10 

7,263.62 

0.00 
0.00 

6,590.40 
72,07225 

28,394.40 

0.00 

207.76 

1,183.81 

1.692.00 
2149.45 

2,798.60 
2,960.96 

22.88 
0.00 

4.4M 

110,111.45 

30,779.11 

0.00 
0.00 

27.965.96 
429.342.06 

209,500.84 

0.00 

252.08 

1,366.60 

1.946.52 
2,47327 

3,21928 
3,251.14 

25.74 
0.00 

547.87 

133,602.40 

35,531.60 

0.00 
0.00 

32,192.0 
471,415.33 

235,778.40 

0.00 



---

"laue 5-4 (confinued) 
CDST F.MATE BREAKIXW 

AURORA ROADS INIiAS1X1XTIM DLS/ELOPMENr PROlcr 
-q'ZI(NT4B: LA1JR-GA3ALDON~ 

sBL-o) LENG : 26.4 Vjk t=
 
ROADWAYW1ME 6 m Pawnr' +I m Shxiidw
 
PROPOSED SURFA Dable Biruirnn Suf Tl m*i
 

LOCAL- LOX2AL F INNCAL 
RIGI7I(N COI'ONEr TAXES COST CPAY ITM CONVO4E17 DaU,3T


EDeRInt4ON Irr (UANIIIY FI[N LAL 
 LC0O -
(I-S=P- L.,P3) UNIT uNrr UNIT

L [n' 	 COST Afr. cosT cOST cosT 
UNrrNo. UNIr 

cO AM. 
(zs) - _-_ 

COST AM. 	 ,., (MSOS) (PESOS) AIr. (PS ) AMT. (PESOS) AMr. 

(5) CQaxcd riprap 	 CUIJ.. 2,190.00 733.42 1,606,189.80 B-18.20 1,835,650.07 427.63 936,09.70 287.15 628,858.50 1.26.83 -772,159.77 1.448.20 3.171,558.0)
509 G,,.cm 	 CUI. 696.45 0.00 795.94 0.00 1,003.72 0.00 34823 0.00 1,799.66 0.00 -048.40 0.00 
600 L.rd Dtc- L-14 	 286.05 0.00 32692 0.00 170.46 0.00 115.11 0.00 497,38 0.00 57;.62 0.00 

..... 
 .. 
 . . . . ..................... .... 
 . 
..... .: , .......... . ,
... . , .. ::.. .. ....... . ." ............ .
.... ... ".......
=AlTO £IIALAE EROSIONVJ ,*Ss 	

.. . 

1,921,013.56 'I4Q . .38,509,67 774,555.27 3,579,959.23 4,080,078.50 

V. INCI1X:TAL WORKS 

t-A 603 (3) ,tW 1b -. r.'il 	 LM 396.00 0.00 452.57 0.. 247.56 0.00 46.56 0.00 700.13 0.00 990.12 0.00
605 (1) 'm.in% sign EA 4.00 1,435.00 5.740.00 1,640.00 6.%0.02 785.57 3,142.28 1.195,43 4,781.72. 2,425.57 9,702-0 3,416.00 13,664.00 

(2) R-ga-ry sig-	 EA 4.00 1.435.00 57.100 1,640.00 6,50.02 785.57 3,1422S 1.195.43 4,781.12. 2.425.57 9,701-30 3.416.00 13.664.00C (3) ln . ySgm 	 EA 2.00 5,559.04 11,118.08 6,353.20 12.706.41 3,102.1r 6,205.44 4,206.24 8,412.48 9,455.92 18.911.85 11,868.00 25,736.00
00 610 Sxijirn 	 SOM.I 1.72 	 0.00 1.97 0.00 4.02 0.00 Z.46 0.00 5.99 0.00 8-0 0.00 

:::::::: :: :: : :: ::;: ;; ;; :: : :: :: : :: :: :: :: : :::...:::::: :::: .. .:. ...... ..... . . . . . ... .. . .... :: :: :::::: ;;~~'ALD1NC~LNTAL~tX4,...............
 
2TO12,598.08 25,826.4-1 12,490.00 17,975.92.K) 38,316.44 53,0(4.00 

........ .. 	 . ........ .... ,... . ..... . . . '.......................-


SLU3-TOiALOF -G%0 .T4B 49,504.073.54 56,576225.49 40,058,433.07 24.013.067.94 96,634.658.56 113,575,574.55 

1( CON'TN GES 4,950,407.35 5,657.622 55 4,005, t2 31 ,401,6.79 9,663,465.86 11,.357,557.46AL 46,233 44,064)76.38 26,414,374.73 106.298,124.41 124.933132.01 

[ 10%GENERLL I'IM OFF-IK, 'EHICI.F. 	 5,445.448.09 ,.334.03 	 ,641,437.A761- 4,406,427.64 	 13,62n9,812.44 1,9,1_' 
{; RlUOTAL[59,89,928.98 68.457,23.4 48,470,70401 29,055,812.21 116.927.936.51 137 ,46,442 

8%SUPERVISIONCS 4.791.994.32 5,476,578.63 3.877,656,32 2,324.464.98 9,_5_,2__.9 10.994,115.62 
TOTAL SEGW-NrCOST 64,691.923.30 73,933,811.47 57,348,360.34 31,380,2"7.18 126,282,171.80 148,420,560.82 

http:148,420,560.82
http:126,282,171.80
http:31,380,2"7.18
http:57,348,360.34
http:73,933,811.47
http:64,691.923.30
http:10.994,115.62
http:2,324.464.98
http:5,476,578.63
http:4.791.994.32
http:116.927.936.51
http:29,055,812.21
http:RlUOTAL[59,89,928.98
http:13,62n9,812.44
http:4,406,427.64
http:641,437.A7
http:5,445.448.09
http:124.933132.01
http:106.298,124.41
http:26,414,374.73
http:44,064)76.38
http:11,.357,557.46
http:9,663,465.86
http:401,6.79
http:4,950,407.35
http:113,575,574.55
http:96,634.658.56
http:24.013.067.94
http:40,058,433.07
http:56,576225.49
http:49,504.073.54
http:53,0(4.00
http:38,316.44
http:17,975.92
http:12,490.00
http:12,598.08
http:25,736.00
http:11,868.00
http:18.911.85
http:9,455.92
http:8,412.48
http:4,206.24
http:6,205.44
http:3,102.1r
http:12.706.41
http:6,353.20
http:11,118.08
http:5,559.04
http:13.664.00
http:3.416.00
http:2.425.57
http:4,781.12
http:1.195.43
http:1,640.00
http:1.435.00
http:13,664.00
http:3,416.00
http:2,425.57
http:4,781.72
http:3,142.28
http:1,640.00
http:5.740.00
http:1,435.00
http:4,080,078.50
http:3,579,959.23
http:774,555.27
http:1,921,013.56
http:1,799.66
http:1,003.72
http:1.448.20
http:772,159.77
http:628,858.50
http:936,09.70
http:1,835,650.07
http:1,606,189.80
http:2,190.00


Table 5-4 (cotinued)
 
ocsrESnILMAIE ERAKOXWN
 

AURORA ROADS INFRASRMLCjL.RE DLOP~ PRQwT
 
S.GNIE 4C: GABAL.ON- DINGALAN 

SeCTION LENGTH: 
ROADWAYWIDIHI 
PROOSED SURFA -

13.4 ralanc: 
6 m Pavemant+ 1 m 5RLmdff 
AsphaltCarte Pvement 

PAY rEA T, 
LOCAL 

CUONrDI 12 1 FORITCOPOETAXES 
HCa4OMIC 

CST 7 F04ANCIAL 
CST7 

NLuNrr 

S311(1) -PcUaWccPaxc t"pa:-t.... 

(0.20 mCte's tick) 
(2) a 

P) Saigc-4c0r C amn 

'GrALTO PAV.\E\NT 

IL STRLCMZES 

SO.M 

LM.i 

(l .-P ~(1 

COST"r A,,,r. 

2-4.02 0.00 

64.23 0.00 

8.95 0.00 

12.575.848.15 

(I--32)
LTr 
cO:S--rAW 

-6.02 0.00 

73.41 0,00 

10.23 0.00 

14,37.433.82 

Usrr 
COn1 

(P 61 

142.83 

28.17 

11.32 

MITr 
A.osMr.C0517 

(P'E..OS)-A 

0.00 82.10 0.00 
0.00 28.18 0.00 

0.00 3.43 0.00 
x* 

9,057257.80 6,400,446.85 

t~rr 
COST 

(FE~soS 

39.85 

101.58 

21.55 
... -. 

AMT. 

0.00 

0.00 

0.00 

2 3 
,4-9,691.62 

Umr , :::;
COST ' 

(PEmSOS)A,,,,r.ii 

44&95 0.00 
120.58 0.00 

23.70 000 

28,033,552.80 

0 

400 (4) 1CPSccnt piles, frstxd 
( 
4 
0 cmx 40cM) 

(5) R-aicaxs epile, rmihd 

(
4
0cmx 40 =) 

(13) P 
1 
'cacr= pile,,driv 

(40cmx 40 cm) 
(14) fCPS c tc piles&-ive 

(40crx 40 cm) 
(15) Te~spilI--i' 

(,2) Ladtst 
401 Ccr=t bridge raiirg 
404 Pein'a-cirgsel forbridgesboscuvn 
405 (I) S A 

(2) Sa'ralt.rij Class P 
406 (1) PS c-x'rrtg rdf. T e 4 

407 (1) Retabiration of -xir:gbridg 

IV. DRAN?, -E E3?OSICr. VWtRKS 

5 )(1) B,,k:lImmiaL,pipe c.t',,i 
(76) RC,.76 ~ic x-
(91) 1 C.91 cmdiacet-
(107) i ) 107 ea~di3 

120) 120 cmdi 
(10) c bzpp al$ 
(11) ! .i ~~n t 1frRE,:: 

503 (2) P~:R~oLcIeai xr' la lv~de 
c lse, -ts 

L-M. 

LA 

L-M. 

L-M. 

L-M 

EA 

LM. 

KG 

CU-M 

CU.M. 

EA 

LS 

CU.. 
L-M. 
L-M. 
L..M 

L.M. 

J::C.%. 

KG 

L is. 

31,485.00 

280.00 

2 0.00 

143.00 

200.00 
12740.00 

699.35 

3W4.0 

487.77 

487.77 

487.77 

23,665.50 

571.-0 

1.61 

1,466.79 

1,615-0 

97,020.00 

105.33 

676.06 

961.44 
1,272.67 

1,668.47 

1,4.48.0 

1.61 

327.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
50,690.85 

410,701-0 

0.00 

0.00 

0.00 

461,392.05 

2'9,492.4-0 

96,676.58 

0.00 
0.00 

0.00 

89,64.00 
20,511.40 

0.00 

79926 

0.00 

416.09 
0.00 

557.45 

0.00 
557.45 

557.45 

27046.35 

652.80 

1.54 

167634 

1S46.06 

11068028 

0.00 

1 2.38 

772.64 

1121.65 
1454.48 

1906,83 

1655.09 

1.84 

000 
374.37 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

000 
57932.54 

469373.97 

0.00 

0.00 

0.00 

527. 52. 

33 .05.68 

110,487.00 

0.00 
0.00 

0.00 

331017.97 
23441.66 

000 
0 .0 0 

549.54 0.00 

472.32 0.0 

154.46 0.00 

154.46 0.00 
154.46 0.00 

21,036.00 0.00 
452.25 0.00 

21.04 662,444.40 

1.105.99 6565200 

1,42-.33 0.00 
,6,240.00 0.00 

000 

1.90940 

87.3,8 24.46 .40 
411.17 58,797.31 
570.35 0.00 
69.4.97 0.00 

891.77 0.00 
1.305.8'9 261178.00 

21.04 268,049.60 

56.51 0.00 

301.55 

147.0 

12681 

126.81 

126.81 

7,888.50 

197.17 

3.09 

506.33 

551.77 

32,340.00 

59.37 

2.79.37 

394.73 

505.63 

659.04 

497.05 
3.00 

1 637 9 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
97288.65 

'41,77.40 

0.00 

0.00 

0.00 

239,061 05 

16.6 2.60 

39,949.91 

0.00 

0.00 

0.00 

99.410.0 
39,366.60 

0.00 

1,348.80 0.00 

888.41 0.00 

711.91 0.00 

711.91 0.00 
711.91 0.00 

48,062.35 0.00 
1,105.05 0.00 

22.88 720.376.94 

2,962.24 835,02r5.97 

3,269.39 0.00 
197.11228 0.00 

0.00 0.00 

155540292 

207.76 5 , 172.00 

1,183.81 169,285.11 
1,692.00 0.00 
2,149.45 0.030 

2,79.60 0.00 
2960.96 592195.97 

228 291,491.26 

0.00 
4 3 . 8 0.0 

1,550.44 0.00 
0.00 

964.00 0.00 
0.00 

769.04 0.00 

0.00 

769.04 0.00 
769.04 0.00 

52590.00 0.00 
I,220.62 0.00 
Z5.74 810,423.90 

3279.02 918,125.60 

3.590.40 0.00 
215,600.00 0.00 

0.00 0.00 

1.7.49.50 

25 2.0 70.58"_40 

1,366.60 195,423.0 
1,946.52 0.0 
2,-73.27 0.00 

321928 0.00 
3,251.14 650 ,228.00 

25~4 327927.60 
000 

5 4 7 . 8 7 0.00 

http:INFRASRMLCjL.RE


Tbic 5-4 (ccalicod)
ODSr rsrMATE BREAKDOW 

AURORA ROADS ]NFRASMIRUMFA LEVEUOINT PROQjCr 
SMlN4'4C: GABALDON- DiNGALAN 

SBCIN LPNGIt 
RO3ADWAY WIDMh!:PROPOSED)SUJRFAE: 

13.48 KIte3 
6 mPavem + I m R VcrAytlta t Pavcmem 

PAY rUo 
D.SCRunON UNIT CUANTITY 

C PRINCcOrcxM'rNETr 
LOC2AL 
DIRIKZ? TAXES 

BCONOMC 
COST 

INCLAL, 
COST 

NOL UNIT UNIT 32) UNITCOST AM. UNITCOST 
___A__,__ 

trrCOST UNITCOST 

COST.(ESO~s) AM¢r] COSTr(P O) AW. (PUSon I _ __ _ 
(PESOS) 
__ __ 

AM. 
__ __ 

(RSOS) A '. ([Fos) AMT, 

100 (1) e d Grmn. 
(3) Tree Reovat Large 

101 (1) Remova Sr" c arn x 
(3) Reoval of Exi .g C pavemet

102 (1) LhU L3eca -Ac=.i 

(2) cn~xn eca'vjion 

(3) Supho oommon 
103 (1) Stnrurxe xc,.icri 

(2) Bridge exca,-an 
(3) Fxanbtcn lill 
(4) Eca',st on bel. pan elevation 

(5) -Sxir*.ai-,bi,, dcic.(luded LItem 103(4)).(6) Pipe cLv excacn 
104 (1) Enf*axrt 

2) Enixtrma,' selcctd mannal 
105 (1) &bgr-kpr3:.or, com m 

(2) :-:.'a'&-V.x.:-.'..:.--:-: 

EA 

LS. 

SOM 
CU.M. 

Cu.M 

QxcavraJ.M. 
CU.M. 
Cu.M 

C.M 

CU.M 

Cu.M 

CU.M. 

CIJ.M 

SOM. 

Sa.m 

13,160.00 

15.225.00 

58,875.00 

7,765.00 
1,575.00 

700.00 

58,875.00 

101,960.00 

21,800.00 

1.99 

56.27 

0.00 

77.95 
63.71 

0.00 

61.15 
60.12 
60.12 

105.33 

30622 

60.12 

62.06 

62.07 

2.19 

4.38 

26,188.40 

0.00 

0.00 

0.00 
969,984.75 

0.00 

474.8-29,75 
94,689.00 

0.00 

0.00 

0.00 

42,064.0 

3,653,7M 50 

0.00 

223,292.40 

95,878-0 

2.27 

64.31 

0.00 

89.09 
72.81 

0.00 

69.89 
68.71 
6&71 

120.38 

349.97 

68.71 

70.93 

70.94 

2.,0 

5.01 

29.9 29.67 

0.00 

0.00 

0.00 
1.106,556.77 

0.00 

54-663.93 
108,216.27 

0.00 

0.00 

0.00 

48,096.12 

4.175.761.87 

0.00 

255,191.95 

109.575.36 

0.12 

103.21 

19.33 
4.41 

0.00 

3.77 
12.38 
12.38 

87.3-8 

174.86 

12.38 

24.81 

40.35 

0.18 

:0.46 

1,579.20 

0.00 

0.00 

0.00 
67,142.25 

0.00 

29,274.05 
19,498.50 

0.00 

0.00 

0.00 

8,666.00 

1.460,688.75 

0.00 

18,352.80 

10,069.40 

1.00 

28.19 

28.19 

38.99 
31.86 

0.00 

30.57 
30.07 
30.07 

59.37 

150.17 

30.07 

33.80 

37.35 

1.06 

2.16 

13,160.00 

0.00 

0.00 

0.00 
48.,068.50 

0.00 

237,376.05 
47,.36025 

0.00 

0.00 

0.00 

21,0.9.00 

1,99975.00 

0.00 

110,116.80 

478.M40 

2.39 

167.52 

0.00 

10.42 
7722 

0.00 

73.66 
81.09 
81.09 

207.76 

524.83 

81.09 

95.74 

11129 

2.68 

5.47 

31,50.87 

0.00 

0.00 

0.00 
1.175.699.02 

0.00 

571,937.96 
127,714.77 

0.00 

0.00 

0.00 

56,762.12 

5.636.450.62 

0.00 

273,544.75 

119,644.76 

3.11 

187.67 

28.19 

136.27 
99.98 

0.00 

95.49 
10.57 
102.57 

252.06 

63125 

102.57 

120.67 

139.77 

3.45 

7.00 

40,927.60 

0.00 

0.00 

0.00 
1,522,195.0 

0.00 

741,479.85 
161,547.75 

0.00 

0.00 

0.00 

71,799.00 

7,104.44625 

0.00 

351,762.00 

153,2.3.00 

5,580,729.00 6,377,991.94 1,615,270.95 2.951.3W.00 7.993,262.89 10.147.387.95 

IL PA%F1Nrt 

209 

201 

202 

20 
300 (1) 
301 

32 (3) 

304 (1) 

304 (2) 

(2) 

Aggregatb ecor-s 

AgpIgMa base ooae 
hd aggtgac base crse 

Sail agprexct lder 
Q'avl arice.e 
Binxz prime cat N-70 
Bitmnim tack oaK CRS.. 
Srgkbitumin r e 
Datk4biturmi s .te nt 
Aggeee forbituincu~ carete 

CU.M. 

CUM 

CU. 
CUM 

OcJU.M 
MT. 

MT. 

MT. 

MT. 

32,595.00 

15,035.00 

95.00 

132.59 

132.59 

129.67 

13.59 

129.67 
5,786.87 

4,279.87 

984.15 

1,938.78 

4,321,771.05 

0.00 

1,949,5S45 

0.00 

0.00 
549,752.65 

0.00 

0.00 

0.00 

151.53 

151.53 

148.19 

151.53 

148.19 
6613.58 

489129 

1124.75 

2215.75 

4,939.179.26 

0.00 

2,228,106.66 

0.00 

0.00 
628,290.31 

0.00 

0,00 

0.00 

66.24 

66.24 

233.84 

66.24 

233.84 
1,996.68 

1.476.72 

212.89 

419.39 

2,159,09280 

0.00 

3,515,7&4.40 

0.00 

0.00 
189,684.60 

0.00 

0.00 

0.00 

69.17 2.234.596.15 

69.17 0.00 
70.64 1.06',072.40 

69.17 0.00 
70.64 0.00 

2,172.74 206,410.30 
1,6r06.92 0.00 

444.75 0.00 
876.16 0.00 

217.77 

217.77 

382.03 

217.77 

382.03 
8,610-26 

6,368.01 

1,337.64 

2,635.14 

7,096272.06 

0.00 

5.743.891.06 

0.00 

0.00 
817,974.91 

0.00 

0.00 

0.00 

268.00 

268.00 

434.15 

268.00 

434.15 
9,95629 

7,363.51 

1,641.79 

3,2.4.33 

8,735,460.00 

0.00 

6,527.445.25 

0.00 

0.00 
945.847.55 

0.00 

0.00 

0.0 

310 (1) 

Bi'xi €ox, 

Bittumirrxn bireorsem J2"thick) 

Cu.M 

Sam 75,8M.00 

457.11 

75.92 

0.00 

5,754,78.6.00 

522.41 0.00 

71.7 6,576,857.58 

111.60 

42.12 1 

0.00 228.55 

37.96 ,-, 

0.00 

,8.00, 

0.00 

634.01 

128.89 

0.00 

9,76953.8 

0.00 

79726 

0.00156.00 1.4800 

0.00 

.... .IN ... 



Tabic 5-4 (coatinod)

COST IlMATBE AKDWN
 

AURORA ROADS tNFRAsjR~jCn3z,DLC'EL 
 D r OM.T 
SEGNQ 4C: GABALDON-DNGA1.AN 

S LENGMT 13.4 KiIknoai 
ROADWAY%10111 6 m PaNwa + Im Shlda 
PROPOSED S"LR A ~tnCoePama 

LOCALA "MOREGN COMPcNr 1301IN FavicILLPAY TAXES COST COST
CONTiMirr D0UMT 
1UESCrRir
c w ONU UNIT QUA,"rr 1[ocN orI AEr-c,(15-.-1 )(l-- 0l P3) UNIT . cUNIT UNIT 

OS AMTr COST 
UNITtorr 7: 
 ,r 
 IOS COST 

( 5) QG,mu e ip rp Cu.M 733.4 2 0200 B.I 0 0.000 6 .,27 1 0 02> .700 00
509 Gbioa CUJ.M 696.45 0.09 795.94 0.00 1003.72 0.00 48.23 0.00 1,799.66 0.00 04.40
 
60D L 
 . . .t.. 
 L.Ni 1.500.00 286.05 429.075.00 326.92 490.37-65 170.46 255.690.00 115.11 172,665.00 497.38 746.062.65 571.62 857.430.00rALTOEP-AZNAGERC Ia4 565,395.38 969,025.76 868,181.31 368,015.11 1.857,207.07 Z101.591.80 

V. LNCIIENTAL AORKS 

603 (3) M:t beam g .mr il 396.00LM 0.00 452.57 0.00 247.56 0.00605 (1) Waing sign 346.. 0.00 70.13EA 2.O0 1,435.00 2.870.00 1640.00 3,280.01 
0.00 990.12 0.00 

(2) 785.57 1,571.14 1,195.43 2,390.86Regitbysigm 2,425.57 4,851.15 3,416.00EA 6,83.002.00 1,435.00 2.870.00 1640.0 3.280.01 785.57 1,571.14
EA 10. 4,851.15 3,416.00 6,832.00(3) ramaay Sign 1,195.43 2,390.86 2,425.57

5,559.04 55.590.40 635320 63,532.04 3.102.72610 SokingS 31,027.20 4,20.624 42-062.40 9.455.92 94,559.24 12,868.00 128,60.001.72 000 1.97 0.00 40 0.00 -46 000 599 0.00 820 0.0....... ............................... 
 ... .o
AL' L'CIE-I-NrALWARKS 61,330.40 70,092.06 34,169.48 46,844.12 104,261.54 142.2344.00 

...........................................................
 
~.~ ~..... ............
 

..... A. . ....... 

SUIB-TI'rAL OF SEGNET 4C 19,544,694.96 22,336,850.10 1,)60-1975.94 10,005,755.13 34,939,826.04 42-153,426.05 
10%WT E 

1,954,469.50 2,233,685.01 1,60-97.59 1,000.575.51 3.493.982.60 4,215,34.61 
21B.T4AL.48 24,570,535.12 113,863,273.53 11,006,330.64 38,433,80.65 46.368,768.66 

10%EN4RAL IM FFM VEI1. 1149,916.45 Z457.053.51 _ _ 1,386.327.35 1,100,633.06 3,843,3.86 4,636,876.87 
,23,649,6.93 Z7,027.58&63 f1249600.89 12,106,963.71 4.277189.51 51,005,645.5Z 

8%__ _S[VISMO 
 [OS_ 
 1.891,926.47 2,162,207.09 1,219,968.07 968557.10 3,382,175.16 [04.0,451.64 TTAL _ECENTCOSr 

25.541,007.40 29,189,795.72 16,469.%8.96 13,075,520.80 45,659,364.68 55,086,097.16 

http:55,086,097.16
http:45,659,364.68
http:13,075,520.80
http:16,469.%8.96
http:29,189,795.72
http:25.541,007.40
http:04.0,451.64
http:3,382,175.16
http:968557.10
http:1,219,968.07
http:2,162,207.09
http:1.891,926.47
http:51,005,645.5Z
http:4.277189.51
http:12,106,963.71
http:1249600.89
http:23,649,6.93
http:4,636,876.87
http:3,843,3.86
http:1,100,633.06
http:1,386.327.35
http:Z457.053.51
http:1149,916.45
http:46.368,768.66
http:38,433,80.65
http:11,006,330.64
http:113,863,273.53
http:24,570,535.12
http:4,215,34.61
http:3.493.982.60
http:1,000.575.51
http:1,60-97.59
http:2,233,685.01
http:1,954,469.50
http:42-153,426.05
http:34,939,826.04
http:10,005,755.13
http:1,)60-1975.94
http:22,336,850.10
http:19,544,694.96
http:142.2344.00
http:104,261.54
http:46,844.12
http:34,169.48
http:70,092.06
http:61,330.40
http:128,60.00
http:12,868.00
http:94,559.24
http:9.455.92
http:42-062.40
http:31,027.20
http:3.102.72
http:63,532.04
http:55.590.40
http:5,559.04
http:2,425.57
http:2,390.86
http:1,195.43
http:6,832.00
http:3,416.00
http:4,851.15
http:1,571.14
http:3.280.01
http:2.870.00
http:1,435.00
http:3,416.00
http:4,851.15
http:2,425.57
http:2,390.86
http:1,195.43
http:1,571.14
http:3,280.01
http:2.870.00
http:1,435.00
http:Z101.591.80
http:1.857,207.07
http:368,015.11
http:868,181.31
http:969,025.76
http:565,395.38
http:857.430.00
http:746.062.65
http:172,665.00
http:255.690.00
http:429.075.00
http:1.500.00
http:1,799.66
http:DNGA1.AN


Table 5-4 (continued)

CAT ESTMIMATE B2REAKDXWN
 

AURORA ROADS INFRASIRLU'rURE DEVLO4 PROECT 
SFGMENT4C: GABALDON- DINGALAN 

S ION LENGTH: 
ROADWAY WIDItM 
PROPOSE SURFA 

134 _ikin-s 
6 m Patnai + I m Sh3Aw 
D; k Ba.Di.n Sxfrfce " C11i 

PAy 

NO. 

DESZCRWTON UNIT QUANITTY 

POREIGN 
COMPONW1T 

FNANCIAL -OM. 
(I 1'zL) I ,.32)

UNIT UNIT 
COST AM. COST AW. 

LOCAL 
COMPONENT 

DIRECT 

UNrr 
COST A.L 

(PESOS) 

" 
TAXES 

UNIT 
COST 

(PESOS) AM. 

BONOI C 
COST 

UNrr 
COST 

(PESOS) AM. 

PINAICIAL: 
COST 

uNrr 
COST 

(PESOS) AMT 

L EARTIMURK 

100 (1) 
(3) 

101 (1) 
(3) 

102 (1) 
(2) 
(3) 

103 (1) 
(2) 

(3) 
(4) 

(5)
(6) 

104 (1) 
(2) 

105 (1) 
(2) 

Cka-r.n Gnbbig 
MmeRN 'Lare 
R o .=t m ardO 
Removal F.singCcnc'cepavement 
Lkbtalc,-avAion 

Crcion1xcavadm 
S&,plu camncx avatn 
Sat cmylvaim 
Bridg c=vxc' 
Fxnrlaon fill 
Exvgim eIlowplanccvm 

Swrig, crbbin& dwc(kndod inIm 103(4)
Pipe tcc vadon 
Emntwakmc 
Entnrm sclc-WdmazAial 
Stb,-de PP -Amk , 
& g raepatnc g.Pa-

TOTrALTO EAINCK. 

SOM 
EA 
LS. 

SO.M. 
CU.M. 

CU.M. 
CIJ.M. 
CU.M. 
CU.NM. 

CI.NM. 
CUM. 

CU.M 

Cj.M. 
Cu.M 
SQ.M. 
SQ.M. 

13,160.00 

15,225.00 
58.875.00 

7,765.00 
1,575.00 

700.00 
58,875.00 

101.960.00 
2189.00 

1.99 
56.27 

0.00 
77.95 
63.71 

0.00 
61.15 
60.12 
60.12 

10533 
306.22 

60.12 
62.06 
62.07 

2.19 
4.38 

26,188.40 
0.00 
0.00 
0.00 

969,981.75 

0.00 
474,829.75 
94,689.00 

0.00 

0.00 
0.00 

42.084.00 
3.653.782.50 

0.00 
221292.40 

95,878.20 

5,580,729.00 

2.27 29,929.67 
64.31 0.00 

0.00 0.00 
89.09 0.00 
72.8 1,108,5%.77 

0.00 0.00 
69.89 542,663.93 
68.71 108,216.27 
68.71 0.00 

120.38 0.00 
349.97 0.00 

68.71 48,096.12 
70.93 4.175,761.87 
70.94 0.00 
2.50 255,191.95 
5.01 109,575.36 

6,377,991.94 

0.12 1579.20 
103.21 0.00 

0.00 
19.33 0.00 
4.41 67,142.25 
0.00 0.00 
3.77 29274.05 

128 19,498.50 
12.38 0.00 
87.38 0.00 

174.86 0.00 

12.38 8,666.00 
24.811,4.50,688.75 
40.35 0.00 

0.18 18,352.80 
0.46 10,069.40 

1.615,270.95 

1.00 
28.19 
28.19 
38.99 
31.16 

0.00 
30.57 
30.07 
30.07 
5937 

150.17 

30.07 
33.80 
37.35 
1.08 
2.16 

13,160.00 
0.00 

0.00 
0.00 

485,068.50 

0.00 
237,376.05 

47,360.25 
0.00 

0.00 
0.00 

21,049.00 
1.989.975.00 

0.00 
110,116.80 

47,282.40 

2,951,388.00 

2.39 31,5087 
167.52 0.00 

0.00 0.00 
100.42 0.00 

77.22 1,175,699.02 
0.00 0.00 

73.66 571,937.98 
81.09 127.714.77 
81.0 0.00 

207.76 0.00 
524.83 0.00 

81.09 56,762.12 
95.74 5,636,450.62 

111.29 0.00 
2.68 273.544.75 
5.47 119,644.76 

7.993.262.89 

3.11 
187.67 
28.19 

136.27 
99.98 

0.00 
95.49 

102.57 
102.57 
252.08 
631.25 

102.57 
120.67 
139.77 

3.45 
7.00 

40,927.60 
0.00 

0.00 
0.00 

1,522,195.50 

0.00 
741,479.85 
161,547.75 

0.00 

0.00 
0.00 

71,799.00 
7.104,446.25 

0.00 
351,762.00 
153.2310.00 

10,147,387.95 

IL PAXEM\LIT 

200 
201 
202 
208 
300 (1) 
301 
302 (3) 
304 (1) 
304 (2) 

(2) 

310 (1) 

Ag /se ou 
AW&9- e baseorxc 
Cr riag-W tbac coxn 
Soil a txukdk 
Graveaz cove 
Biminma prime coo. W-7 
Bmxniustack ct.LRS 
.Singlebiunir fae 
Dci birnox sirfaceaunwmx 
Aggrepu forbirminoc cis e 

Biidlri co.-s 

Biturn'immnbindwcm (20thick)31 1)QbaeazCKhk 

Cu.M, 
CU.M 

CU.M 

CU.M. 
CU.M. 
MT. 
MT 
M.T. 
MT. 

CU.M 

35.715.00 

1M660.00 

95.00 

'55.00 

3,790.00 

132.59 
132.59 
129.67 
132.59 
129.67 

5,786.87 
4,279.87 

964.15 
1,938.78 

457.11 

75.92, 

4,735,451.85 

0.00 
2.419,642.20 

0.00 
0.00 

549,752.65 
0.00 
0.00 

494,388.90 

1,732,446.90 

0.00, 

151.53 5,411,958.50 
151.53 0.00 
148.19 2,765,312.28 
151.53 0.00 
148.19 0.00 

6613.38 628290.31 
4891.29 0.00 
1124.75 0.00 
2215.75 565,017.30 

522.41 1,979,944.26 

86.7 0.001 

6624 
6624 

233.84 
66.24 

233.84 
1,996.68 
1,476.72 

212.89 
419.39 

111.60 

42.12 

2,365,761.60 

0.00 
4,363,454.40 

0.00 
0.00 

189.684.60 
0.00 
0.00 

106,944.45 

422,964.00 

0.001 

69.17 
69.17 
70.64 
69.17 
70.64 

2172.74 
1,606.92 

444.75 
876.16 

228.55 

37.961 

2,470,406.55 

0.00 
1,318,142.40 

0.00 
0.00 

206,41020 
0.00 
0.00 

223,420.80 

866,204.50 

0.001 

217.77 
217.77 
382.03 
217.77 
382.03 

8,610.26 
6,368.01 
1,337.64 
2,635.14 

0.00 

634.01 

128.89 

7,777,720.10 
0.00 

7,128,766.68 
0.00 
0.00 

817,974.91 
0.00 
0.00 

671,961.75 

2402-90826 

0.001 

268.00 
268.00 
434.15 
268.00 
434.15 

9.95629 
7,363.51 
1,641.79 
3.22.33 

0.00 

797.26 

0.00 
156.00 

9,571,620.00 
0.00 

8,101,2.39.00 
0.00 
0.00 

945847.55 
0.00 
0.00 

824,754.15 

3,021,615.40 

1 0.00 



Table 5-4 (coutinucd)
OST ESMATE BREAKDOWN 

AURORA ROADS INFRASTRUC'IRE DEiVELOPMErpRQ
SEGMEafT4C: GABALDON-DINGALAN 

SB'ON LENGTH: 
ROADWAY WIDLH 
PROPOSED SURFA . 

114 KIjome*er 
6 m Paavemo+ I m shotide-
DoubleBiturintra Sfrface'l 

PAY 

DESCRJlION UNIT OUANTTY A 

FOREIGN 
COMPONE 4T 

AONOM__ 

LCAL:
COMPONENT 

DIRECT 
TAXES BONOM3C 

COST FINANCIAL 
COST 

LIlL 

NOUNIT 

311 (1) 

(2) 

) 

III. 

P Cmn .... aedca 

(0.20 m f thick)
P -hu xcr&POC pa -en 

eisL 

ALK"O 

STRI.8Zfl8Es 

SO.M. 
SO.%t 

. 

(I 

CO 

(Pcep 

224.02 
64 23 

89, 

1=P 

AMT. 

000 
0.00 

9O.ALTOPAV9.931.682,50 

UNIT 

COST 

( 

256.02 
73.41 

10.23 

3) 

AMT. 

0.00
0.00 

0.00 

.AE~4...... .. ....
11.350522.66 

UNIT 
COST AMT. 

(PESOS) 

14283 0.00
28.17 0.00 

11.32 0.00 

7,448,809.05 

UNIT 
COST 

(PESOS) AM.r 

82.10 0.0028.18 0.030 

3.43 0.00 

5,064,,4.55 

UNIT 
COST 

(PESOS) A 

39.85 0.00101.5% 0.00 

21.55 0.00 

18,799,331.71 

UNIT 
COST 

kPESOS) 

418.95120.58 

23.70 

AM. 

0.000.00 

0.00 

22.465.076.10 

400 (4) 

(5) 

(13) 

(14) 

(15) 

(22) 

401 

404 

405 (1) 
(2) 

406 (1) 
407 (1) 

PCRS canretepis iftnibed
(
4 

0 = x40ca) 

Prastmmcpi~c * fhriishdm 

(40cm x40 cm) 

Picx cn e pile,driven 

( 
4 
0 cmx40 cm) 

PCA'S coa e pile&driven 
(40 cm x 40 ) 

Te p ,esd&iven 

Lad tet 

C.nree bridgerailirg 

Rerfrcing ned fr ridgmeab culm 
Sautur2al con=%A Can A 
SaimJ canu Cam P 

P/S egker 1pe4 
Rehabi1iami a( eis...brid.es 

LM 

LM. 

L.M. 

L.M. 

L.M. 

EA 

LM.2M 

KG 

Cu.m. 

CU-M. 

EA 

L.S. 

31,485.00 

280.00 

699.35 

364.06 

487.77 

487.77 

487.77 

23,665.50 

57120 

1.61 

1,466.79 
1,615.30 

97,020.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

50,60.85 

410.701,20 

0.00 

0,00 

0.00 

799.26 

0.00 

416.09 

0.00 
557.45 

0.00 

557.45 

557.45 

27046.35 

652.80 

1.84 

1676.34 
1846.06 

11080.28 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

57932.54 

469373.97 

0.00 

0.00 

0.00 

549.54 

472.32 

154.46 

154.46 

154.46 

21,036.00 

452.25 

21.04 

1,05.90 
1,423.33 

86,240.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

662,444.40 

365,652.00 

0.00 

0.00 

0.00 

301.55 

147.60 

126.81 

126.81 

126.81 

7,888.50 

197.17 

3.09 

506.33 

551.77 

32,340.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

97,288.65 

141,772.40 

0.00 

0.00 

0.0 

1,348.80 

888.41 

711.91 

711.91 

711.91 

48,062.35 

1,105.05 

22.88 

296..14 

3,269.39 

197.1208 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

720,376.94 

835,025.97 

0.00 

0.00 

0.00 

1,550.44 

0.00 

964.00 

0.00 

769.04 

0.00 

769.04 

769.04 

52490.00 

1,220.62 

25.74 

3,279.02 
3,590.40 

215,600.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

810,423.90 

918,125.60 

0.00 

0.00 

0.00 

OTAL461,3905 
527,30652 1,028.096.40 239,061.05 155540292 1,728,549.50 

IV. D£*AINAGE E.OSION VURKS 

500 (1) 

(76) 

(91) 

(107) 

(120) 

(10) 

(11) 

503 (2) 

Backfill it-iaL Pipe alv-t 

1Pr_ 76 cm diaet-

RCO 91cm dianet" 

1CPC, 107 cm diamet 

RCPr.120 cm dtw 
S=~tral cencr-w forboxpipe b=adwalls 
Ra ,-inggeel forRCBCRCPC 

Rema, cle-irt., relaox, zve 
pipecula 

CU.M. 

L.M. 

LM. 

I.M. 

L.. 

CU.M. 

KG 

LM 

280.00 

143.00 

200.00 

12740.00 

105.33 

676.06 

961.44 

1,272.67 
1,668.47 

1,448.20 

1.61 

327.57 

29,492.40 

96,6765 

0.00 

0.00 

0.00 

289,640.00 

20,511.40 

0.00 

120.38 

772.64 

1121.65 

1454.48 

1906.83 

1655.09 

1.84 

0.00 
374.37 

33,705.68 

110,487.0 

0.00 

0.00 

0.00 

331,017.97 

23,441.66 

0.00 
0.00 

87.38 

411.17 

570.35 

694.97 

891.77 

1,305.89 

21.04 

56.51 

24.466.40 

58.797-11 

0.00 

0.00 

0.00 

261,178.00 

268,049.60 

0.00 

59.37 

279.37 

394.73 

505.63 

659.04 

497.05 

3.09 

163.79 

16,623.60 

39,949.91 

0.00 

0.00 

0.00 

99,410.00 

39,366.60 

0.00 

207.76 

1,183.81 

1,692.00 

2,149.45 
2796,60 

2,960.96 

22.88 

0.00 
4,08 

58,172.06 

169,285.11 

0.00 

0.00 

0.00 

592,195.97 
291,491.26 

0.00, 

252.06 

1,366.60 

1.946,52 
2,47127 

3,21928 

3,251.14 

25.74 

0.00 
547.87 

70,52.40 

195,423.A0 

0.00 

0.00 

0.00 

650,228.00 

327,927.60 

0.00 



Table 5-4 (cotin*mcd)
AURORATE .oL-oAKIowN 

AURCRA ROADS INFRASTRUTURH DEVELOPMENT PROJ.LT 
SEGMENT4C: GABALDON- DINGALAN 

S7..G LENGT 114 Kikze'
 
ROADWAY WUA lt 6 mPavewn + I m Shmde
 
PROPOSED SURFACE D tl Bi t fmin.m ,
 

LOCAL ECONOMIC JU~AL 
PAY 	 POYr1GN COMPONENT TAXES COST COSTCOMPONENT DIRICT 

DESCRPfION UNIT QUANTrY FINOAoiC
 
---- P32)
(INO. 	 UN IT UN IT UNIT UNITUNIT UNIT COST AMM COST COST COST 

COST AMT. COST AMT. (PESOS) (PESOS) AMT. (PESOS) AMT (PO AMT. 
(5) Gruxed, 	 CU.M. 733.4 0.00 83820 000 42763 0.00
509 Gbkim 
 287.15 0.00 1,65.83 0.00 1.448.20 0.00CuI.. 	 6%.45 0.00 795.94 o. 1.003.72 0.00 3482 o. 1.799.66 o.0 2.04&.40 0.00600 Lird Ditch L.M. 1.500.00 286.05 429,075.00 326.92 490,372-65 170.46 255.600,00 115.11 172665.00 497.38 746,062.65 571.62 857.430.00 

........... 	 ........
WALTO DPA1NAE EROSION ',RKS 	 ...........
865.395..8 969,025.76 868.18131 368,015.11 1857207.07 2101.591. 0 

V. LINCIDFNTALNURKS 

603 (3) Mc becamguk.kai 	 LM. 396.00 0.00 452.57 0.00 247.56 0.00 346.56 0.00 700.13 0.00 990.12605 (1) Wa-riM sign 	 0.00EA 2.00 1,435.00 2,870.00 1640.00 3280.01 785.57 1,571.14 1,195.43 2,399.86 2,425.57 4,851.15 3,416.00 6,832.00(2) Rc/gLT sign EA 2.00 1,435.00 2,870.00 1640.00 3,280.01 785.57 1,571.14 1,195.43(3) ' y Si&- EA 	
2,39.S6 2425.57 4,51.15 3,416.00 6,832.00ldainav I000 5,559.04 55,590.40 6353.20 63.532.04 3.102.72 31,027.20 4,-0624 42,062.40 9.455.92 94.55924 12,868.00 128,680.00610 	 SOMig Q~ 	 1.72 0.00 1.97 0.00 4.02 0.00 2.46 000 5.99 0.00 8.20............... K
AL. L......	 t .... 0.00 

OqS61,33..0 .....IOA O I A 	 .. .. . * 12.70,09206 .', 1 9.48 46844.1 104,261.54 142344.00 
n . ................
.
 ...............
 

SUB-TUrAL OF .G--"2NT4C 	 16,900,529.33 19.314.938.95 10.99.,527.19 8,689.892.83 30.709.466.14 36,584,949.35 

10%C84 I CES 1,699,05:' 93 1.931,493.99 1,099.452.72 868.989-28 3.030.946.61 3,658.494.94 
U)TOTAL ...	 18.590,582..26 21.24.,432.85 12,093.979.91 9,558,882.11 133340412.75 47..........21...81.
 5.519 39.6...0.3 40,243,4442)9 

___ 10%c A 	 I1EMS, OFFK. VEj1O.E 1,859,058.23] 2.,124,643.26 1,209,"397.99 

.	 

{3.,334.04128955,888.21 	 4,024,344.43 
...... 
 .....
 

7I TT [AL20.449,6-0.491 23,3 1,076.13J 13.303.317.990 10,514,770.32 r [6,614,454.03 [427,87 

8 SPRIINosr1.635,971-241 2.933.956.32 
TorLSGI;TC3T22,005.611.73 

1.869,686.09 [1,064.270.23 [ 841,181.63 	 j3,5.41,42.3.10
25,240,762.22 14,367,648.13 -1,355951.9 -9,608,40.35-47,09,211.8 

http:14,367,648.13
http:25,240,762.22
http:j3,5.41,42.3.10
http:841,181.63
http:1,064.270.23
http:1.869,686.09
http:TorLSGI;TC3T22,005.611.73
http:2.933.956.32
http:6,614,454.03
http:10,514,770.32
http:4,024,344.43
http:955,888.21
http:1,209,"397.99
http:2.,124,643.26
http:1,859,058.23
http:47..........21...81
http:133340412.75
http:9,558,882.11
http:12,093.979.91
http:21.24.,432.85
http:3,658.494.94
http:3.030.946.61
http:1,099.452.72
http:1.931,493.99
http:36,584,949.35
http:30.709.466.14
http:8,689.892.83
http:10.99.,527.19
http:19.314.938.95
http:16,900,529.33
http:142344.00
http:104,261.54
http:128,680.00
http:12,868.00
http:9.455.92
http:42,062.40
http:31,027.20
http:3.102.72
http:63.532.04
http:55,590.40
http:5,559.04
http:6,832.00
http:3,416.00
http:1,195.43
http:1,571.14
http:3,280.01
http:2,870.00
http:1,435.00
http:6,832.00
http:3,416.00
http:4,851.15
http:2,425.57
http:2,399.86
http:1,195.43
http:1,571.14
http:2,870.00
http:1,435.00
http:1857207.07
http:368,015.11
http:969,025.76
http:857.430.00
http:746,062.65
http:172665.00
http:429,075.00
http:1.500.00
http:2.04&.40
http:1.799.66
http:1.003.72
http:1.448.20


Table 5-4 (coatirucd) 
COSTEfrDTATE BREAKDxW 

AURORAROADS ILNFRASTRL-'URE IvEwopNr PROJECr
GEFr 5A: PROVINC IAL BOUNfMARY- KM38(BAZALC.AB RL) 

SB=lON LENGM-. 
ROADWAY WIDUbH 

17FjIbmetam 
6 mPa,,,enr+1 m Shmdde-

PROPOSED SURFACF. AtlCorx Pavewma 

PA(IYNO. 
E .SCRI F (XN N IT Q UAN= T ' " N J 

uNrr 
~ . 

AYIKREIGN 

C t O }
(1$=P37)

.rr iCOST 

LOCAL 
c 'cI"r 

UNrT trr
A r. cost 

TAXES ECNOI 
cOs 

UNIT 
COST 

FLMAL 
COS 

UM 
cost 

L(PE.SOS) 
cosr .ATf. cost 

(PESOS) 
Aur. 
. 

(P S S (P S S A M,E (PE.SOS) WET (PSOS) ASNf. 

L EARfTlV.C 

IJ 

100 (1) 

(3) 

101(1)
(3) 

1 1) 

G) 
(3) 

103 (1) 

(2) 
(3) 

(4) 
(5) 

(6) 
104 (1) 

(2) 

105(1) 

(2) 

OeingawdC*Abing SQM. 577.765.00 
Tree Removal.L-ge EA 5,700.00 

Remm-l of SructtsandCbsr~ctr Ls 
Rz -,c istirgConcretepwnt SQ.Nt 
Urmtoee=,mria CIJ.M 206.270.00 

C exca%2ion CU-k. 79...00 
Stpl.-CM. 109,720.00 
Sc-t. cxc3%zicn CUJA 945.00 

Bridgec= adtin CUM. 440.00 
Fardation fill CU.LM. 150.00 
Ea%,adin blow plan elei-acn CU_. 175.00 
Sh ing. cr ibing. M 4 1(InlLedin te= 03(4) ).1 

PC.cuvc exC.,iaXn CU..M. 1260.00 
Enban.- CU .%t 794,360.00 
Emzwn selectelmatal CUM. 
Skrx-, liprq.,ro c", o n SQM. 1632"00.00 
SL&31k Pr~atiordCr ex:. pPW Ct SQ.M. 

... ...:::: ::::::::::::: ,.:r:.::..:::>:........... 

1.99 

5627 

0.00 
77.95 

63.71 

0.00 
61.15 
60.12 

60.12 
105.33 

106.22 

60.12 
62.06 

62.07 

2.19 

4.38 

1.149.752.35 

320,739.00 

0.00 
0.00 

13,141.461.70 

0.00 
6.709.378.00 

56,813.40 

26,452.80 
15.799.50 

53.588.533 

75,751.20 
49-297.961.60 

0.00 
357,40&00 

0.00 

2'27 

64.31 

0.00 
89.09 

72.81 

0.00 
69.89 
68.71 

68.71 
120.38 

349.97 

68.71 
70.93 

70.94 

2.50 

5.01 

1.314,005.97 0.12 69,331.80 
3.6,559.77 103.21 58,297.00 

0.00 0.00 
0.00 19.33 0.00 

15.018,850.92 4.41 909.650.70 

0.00 0.00 0.00 
7,667,879.74 3.77 413,644.40 

64.929.76 12.38 11,699.10 

30 231.5 1138 5.447-20 
18,056.62 87.38 13,107.00 
61244.15 174.86 -0,600.50 

86,573.02 12.'38 15,590.80 
56.340,691.25 24.81 19,708,071.60 

0.00 40.35 0.00 
408,467.31 0.18 29.376.00 

000 046 000................................0000.60.0 

1.00 

28.19 

28.19 
38.99 

31.86 

0.00 
-30.57 
30.07 

30.07 
59.37 

150.17 

30.07 
33.80 

37.35 

1.06 

2.166 

577,765.00 

160,683.00 

0.00 
0.00 

6,571,762.20 

0.00 
3,354,140.40 

28,416.15 

13,230.80 
8.905.50 

26,279.75 

37,88..-0 
26.849,368.00 

0.00 
176256.00 

000.0 

2.39 

167.52 

0.00 
108.42 
7722 

0.00 
73.66 
81.09 

81.09 
-07.76 

524.63 

81.09 
95.74 

111.29 

2.68 

547.4 

1283,337.77 

954,656.77 

0.00 
000 

15.92,50162 

000 
8,061,524.14 

76,628.86 

35,679.05 
31.163.62 

91,844.65 

10.171.82 
76,048,76o.85 

0.00 

437,843.31 

0.00.0 

3.11 

187.67 

28.19 
13627 
999 

0.00 
95.49 

18.57 

102.57 
252.06 

63125 

182.57 
120.67 

139.77 

3.45 

7.0070 

1.796,849.15 

1.069,719.00 

0.00 
000 

20,62Z.874.60 

0.00 
10,477,162M80 

96,92Wt5 

45,130.80 
37.512.00 

110,46875 
0 4 7 

129.I238.0 
95,855,421.20 

0.00 

563,040.00 

0.0000 

TT TO..KI-[RK 71.05,126.0s 81.377,490.36 21.794,824.10 37,804,695.00 103,172,314.46 130,804,645.15 

IL PA\F-%E..NT 

200 

201 

-o8 
") (1) 
301 

.V2 (3) 

X4 (1) 

304 (2) 
G) 

310 (S6 

Ag ate9 CcSAt CI.Mt. 
basecCarM. 

Cr20ed rM. 

SailaFt tW dc"(Incl.inIt1m200) 
Cz-wjl x.r 

6 
cc uc O.J.M 

Biuminaz primecok..-70 MT. 
lrtumr tack cow.C2RS- MT. 
Sirglebitinou &rfae MT. 
1oublehi.mincm sxfrf mcme-t MT. 
....que frbimniom=xu binci-/323.300 

Wxrrg CCU-= CJ.M. 

Rib - e(2ttdk . 

57.125.00 

."b,050.00 

120.00 

0 

13-59 

132.-59 

129.67 

132....59 
129.67 

5,786.87 

4,279.87 

964.15 

1.93&78 

457.11 

75.92 

7.574,03.75 

0.00 
3,766,913.50 

0.00 
0.00 

694,424,40 

0.00 

0.00 

0.00 

0.00 

7.743.840.00 

151.53 

151.53 

140.19 

151.53 
148.19 

6,613.58 

4.891-N 

1,124.75 

2,215.75 

52241 

8.77 

8,656,254..0 

0.00 
4.V5,054.76 

0.00 
0.00 

793,62-9.87 

0.00 

0.00 

0.00 

0.00 

8,850,124.96 

6624 

6624 

233.84 

66.24 
233.84 

1,996.68 

1,476,72 

212.89 

419.39 

111.60 

42.12 

3,783,960.00 

0.00 

6,793.052.00 

0.00 
0.00 

239,601.60 

0.00 

0.00 

0.00 

0.00 

4,296,240.00 

69.17 

69.17 
70.64 

69.17 
70.64 

2,172.74 

1.606.92 

444.75 

976.16 

8.55 

37.961 

3,951,33625 

0.00 
2,052092.00 

000 
0.00 

260,72,8.r0 

0.00 

0.00 

0.00 

0.00 

3,871,9M.00 

217.77 

217.77 

38-03 

217.77 
382.03 

8.610.26 

6,368.01 

1.337.64 

2,635.14 

634.01 

128.89 

12.440214.50 

0.00 
11,096,106.76 

0.00 
0.00 

1,033231.47 

0.00 

0.00 

0.00 

0.00 

13,146,.64.98 

268.00 

268.00 

434.15 

268.00 
434.15 

9,956.29 

7.363.51 

1,641,79 

3234.33 

797.26 

1.0 

0.0 

15,.309,500.00 

0.90 
12,61,057.50 

0.00 
0.00 

1.194.754.80 

0.00 

0.C.) 

0.00 

0.00 

15,912000.00 



Tabe 5-4 (coatinued)

COSTr EMsnTE BREAKDOlWN
 

AURORA ROADS INERASIrLAL E DC(NELOPNM r PRO.Cr
 
S WEGMN PROVINCIAL BOUN ARY- KM3(BAZACANILE RI)
5A: 

S~unON LES4GMT 17tKikrnegs

ROADWAY WIUITk 6 m Pa,ve 
 t 41 m Sh dad
 
PROPED SURF. 
 AshtComm Pavmr 

LCALIFREIGN 1 ECNMCFMN
PAY COMK NT TAXES cOSr ALL

COSTCOM 'wr 
 DIR.13:71 

! NO. UNrT -UNIT UNrr1P321 UNrrCOSt AIMT. COST UNrr UNrrCosr COST 

COSTr Amr C, r cosr AMLs (PESOS) AM)'. (PESCIS) AIAT (PESOS) A~r.
(1) P,.---Sa,%02311 rs S00M. "18.10Z14.021 0.00,2-56 0-0.000 1Z.83) 0.0 39.85 000 4.48.95 0.00 

(2) FCI Sam- 641.23 .00(2)00 Str c K tap,90. 8 
73.41 0N0 Z817 0.02 8.18 0.001. 0(K3 120M 0.0010.23 0..90 11.32 0001 3 0.00 21.55 0.0 2370 0.0 

ATO ?A%F". 

15.112,853.0 . ...... 
19,779.381.65 22,605.(k.4.11 ............. .
10.136.077.05 . . . . . ..... .
37.717,917.71 45,0!8.31L-10 

1:1.ST-)(1U1AES 

40 (4) R.PSc .xplmes .rvmi
(40C(tx 40 €:n) 699.35 0.00 799.26 0.00 

(5) I cctfcm piles, fin ird 
LN 549.54 0.00 .411.55 0100 1.348.80 0.00 1,550.44 0.0

0.00 0.00 

(.0CtO x40 ) 
 0.90

LM 3,420.00 -"64.08 1.245,153.60 416.09 1,423,036.24 472.32 1,615,3.4.40 147.60(13) k corszete pile& driw 504.79-.00 88.41 3,0.M,370.64 914.00 3.3652M.000.00 0.00 0.00(40cia x40 cm) LM(14) j C.Pr'SMatepile &iwen 3.120.00 487.77 1.521.842.40 557.45 1.739.252.81 154.46 48191520 126.81 395,6.17.20 711.910.00 0.00 '"111,168.01 769.04 2.399404.80 
4 0.00

! ( 0 = •40 cm) 487.77 0.00 557.45 0.00 154.46 0.00(15) 126.81 0.0 711.91Te pile, dniwn 0.00 769.04 0.00L 30.00 487.77 146,331.00 557.45 167.235.85 154.46 46,338.00 126.81 18,043.00
("L) I Ld ter 

711.91 213,573.85 769.04 D0.712.00EA 4.00 23,665.50 94.662.00 27.046.35 108,185.41 21,036.00401 ! Ccml. bridr railing L-M 260.00 571.20 
84,144.0 7,8-&50 31,554.00 48,062.35 192,.329.41 52,590.00 2103.9W90148.512.00 652.8o 169.728.42 452.5 117,585.00 197.17 51,264.20 1.105.05 287.313.42 1,20.62404 RFiricn" irg steel f8r bridgeibojd t KG 187.620.00 317.361.201.61 V0,068.20 1.84 145,221.66 21.04 3,947.52450 3.09 579.745.80 22.88 4.292_746.46 25.74 4,829.3.8.80


405 (1) Sr-.xnxzrl c=t'Me ClassA 
 CUM 815.00 1.466.79 1.195.433.85 1.676.34 1.366.213.53(2) ScIx.rlcar . I35.90 1.0,30050 506.33ClamP C.JM 41_,65&95 24982.24 .430.52203720.00 1,615.30 1,163,016.00 1,S46.06 1.329,164.47 1.423.33 1.024,797.60 551.77 
3-279.02 2.67".401.30 

397274.4011407 (1) P-S- airde. T Tei4 3,6.39 253,962.07 3,590.40EA 97,02- .00 0.00 110,880.28 0.00 86,240.00 0.00 32,340.00 0.00 197,120.8 0.00 215,600.00 0.00 
4 0 7~~~~~~7 . . . . ...;.......................
.........................iiiil;iiiiii::iii~i::;i::i:;i~........................................................................................................................................................................................................iiiii::i:i~i:iil::::::::::::::::::::::::::::................ (30. ........ ........ 90 990 9
:i~iiigg::i:i::iiii:i::i iii:Z ::ii::::iiii~iili~ 990 

TIC RLMURES 5.817,019.05 6.648.,03&9 8.381.947.50 1-410,979.55 15.029,-95.89 16.609.946.10 
IN'. EA-NAE EROS ION IAnK5 

503(1) ,kfill 'al'ialpipe L CUM 510.00 105.33 53,718.30 120.38 61.92.50 87.36 44,563.80 59.37 33,27&70('76) Rla"" 76 cm d,,,. .07.76 105,96.V Z5106 18,.60.80351.00 676.06 2.37-97.06 772.64 271.197.32 411.17 144.32-0.67 279.37 96.0568.87(91) RC 91 cm di=o., L98 
1,183.81 415.517.99 1,366.60 479.676.60961.44 0.00 1,121.65 0.99 570.35 0.00 394.73 0.00 1,69200 0.00 1,946.52 0.00 

(107) F<M 107 cmdiamc"(120) RC 120 €:=dzs ae ILM4 1.66&4711,272.67 1,454.481.906,83 891.770.000.00 0.000.00 694.97 17 860 0.0D0.000.00 505.63659.04 0.000.00 7,149.45 0.00 3,219.28,47327 0.000.00(10) Srzal c for b= pipe heaw'lis CU.M. 205.0021 1,448.0 296,81.00 1,655.09 339,293.42 1,305.89 267.707.45(11)a Ra 'g rB"-i r r'CPC vKG 
497.05 101.895.15 2,960.98 607,990.87 3,251.14 666,483.7017.=3.00 1.61 28,65&00 1.84 32,752.08 21.04 374,512.00 3.09 55,992.99 2503 (2) 407,264,0 25.74 458 17.00R vL m..0c.ir& mge0.99 

0.00 0.000. 0.9. 
______ pp MS377o.w s 09 7.709 65 .9 6.909 3.809 4.709 

http:55,992.99
http:374,512.00
http:32,752.08
http:17.=3.00
http:666,483.70
http:3,251.14
http:607,990.87
http:2,960.98
http:101.895.15
http:267.707.45
http:1,305.89
http:339,293.42
http:1,655.09
http:296,81.00
http:3,219.28
http:7,149.45
http:1,454.48
http:1,272.67
http:1,946.52
http:1,121.65
http:479.676.60
http:1,366.60
http:415.517.99
http:1,183.81
http:96.0568.87
http:144.32-0.67
http:271.197.32
http:2.37-97.06
http:18,.60.80
http:44,563.80
http:61.92.50
http:53,718.30
http:16.609.946.10
http:15.029,-95.89
http:1-410,979.55
http:8.381.947.50
http:5.817,019.05
http:215,600.00
http:32,340.00
http:86,240.00
http:110,880.28
http:3,590.40
http:253,962.07
http:397274.40
http:2.67".401.30
http:3-279.02
http:1.024,797.60
http:1.423.33
http:1.329,164.47
http:1,S46.06
http:1,163,016.00
http:1,615.30
http:24982.24
http:1.366.213.53
http:1.676.34
http:1.195.433.85
http:1.466.79
http:4,829.3.8.80
http:4.292_746.46
http:579.745.80
http:145,221.66
http:V0,068.20
http:317.361.20
http:187.620.00
http:287.313.42
http:1.105.05
http:51,264.20
http:117,585.00
http:169.728.42
http:148.512.00
http:52,590.00
http:192,.329.41
http:48,062.35
http:31,554.00
http:21,036.00
http:108,185.41
http:27.046.35
http:94.662.00
http:23,665.50
http:D0.712.00
http:213,573.85
http:18,043.00
http:46,338.00
http:167.235.85
http:146,331.00
http:2.399404.80
http:111,168.01
http:395,6.17.20
http:1.739.252.81
http:1.521.842.40
http:3.120.00
http:3.3652M.00
http:3,0.M,370.64
http:504.79-.00
http:1,615,3.4.40
http:1,423,036.24
http:1.245,153.60
http:3,420.00
http:1,550.44
http:1.348.80
http:37.717,917.71
http:10.136.077.05
http:22,605.(k.4.11
http:19,779.381.65


Tabe 5-4 (continued)
CnSr ESTrIATE BREAKDWNJ 

AURORA ROADS INFRASMTU4R 9 DE'V OPmrr PROJr 
.NGNTSA PROVINCIAL BOUNDARY- KM38(BAZAL.CANILE RD) 

SB=TON( ME. It 17 , lcxt 

ROADWAY'6lI£TI 6 r Pn r 1 - .

PROPOSED SURFA. Avmh Cne 
 Pam 

LC.A 1XOMwr FWNIAL 

PAY ITEMORE PAY COMPONENT TAXES corE.CRrFIuON UN rT FN " 
, DaU3CT I,(IS tATr'Y2) P32,=) UNIT mA.rr 

NO. UNIT UNIT UNIT
JN I COs" AM]'. COST COST COSTCOST A,,,,r. COS [ ,,r. (PSS (PSS .,,,A' (PEOS (EO)( Mr. ) AMT Arr.CU-kt I.00 733.421 88,010.40 838.0 100,583.57 427163 51,315.60 2S7.15 34458.00 1265.83 151,899.17 1.44820 173,784.00 

Qf9 
 CU. 0.00 795.94 0.00 1,0.20.00 .148.23

69&.45 

0.00 1799.66 0.00 2.04.40 0.00ow L Di'cb 1.700.00 26.05 486.285.00 326.0: 555 755.68 17046ER76Ii .782.00 115.11 195.687.0011.4-9NA. I 571.62:TO 10 9741,172.201.52 515.379M2 497.38 845.537.68 971.754.002,533.176.06 2.878.431.10 

.: k"k12CV,,AL WK.S. 

C-0.() \ 1 -iM 1.. 00 3.1.00 36.000.00 452.57 72 .%452.5r 247.56 247..0.00 .46 % .46.5.0.00! 700.13 700.132.56 90.12 990,.-0.00605 (1) 1 V - " (2 --! l a-.v EA.Issn EA 1,435.00 5,4.0[[I2.0.02000 1.43000 2S,700.00 1.640.00 3..06 765.57 7.7 4.1.815,711.-0 1.195.43 23.9k.W 3.416.00 68,n .001-425.57 48.511.48
° R&:,.-yF 40E"") .... .. . Hf. ... (3)~': 145.0 ,400 164.^46.W02 75871"S; EQEA 0.0 555.0 1425.57 9.70-0 16.0 13,664.005555.04 11.11.06 6353.20 170.41 3102.7- 6-25.44 42064I 8,412-,s 9,455.9-1 18,911.85- o10•.. . : . :. . 3,416.001-16&00 2,736.W:::.:400':.::..::::...........5740............
sali-, .. .. .2........9..........................1.72.
1 OM 1.72- o0.00 1.97 0.00 ! 4.0 I 3.. o6oo4.02 0.00 2.46 0.00 5.9.. 9,7.02.o00.00 08.20 0.00 

<007TQ IAU. ...........-\TALV - 441,558.06 504.6-9.07 ----272,619.12 33662.80 I 77258.19 1,097.80.00 

. ....... 
 ::::::::::::::::..::::::::::::::............
 

St-T TAL T" SE( T%,TIC 98.33.9 4.59 112.496_.06.49 2.L 47.754,44 5.84 51.352.794'1 160M.250,652.33 197,541.174.65 

I nc.G'C 29.843.293.46 11,249.620.65 0. .- 4,775,444.58 5.135279.42 16.025,06523 19.7.4.117.47 

-108.277,328.05 [123.745,827.13 52.529.8 *0.42 56,488,073.64 176_275.717.56 217.-95-92.12 
E ER. 17TM OMF 0.827,73-801E-11 1-'374,5W8271 7 5-'52.e901 4.87
 
10 
 EC1 

564.807_'% 17,627,571.76 21.729,529.21 
NI 119,105060,85 16,120,409.85 57.72.879.47 62.1-56,881.01 193.903,289.31 239.024.821.33 

1 8_1 SI COST -,6_C____ 9,528,404.87 10.889.63279 4.622.60.36TOT'AL SEG(%OIr'TCOST 4.970.950.48 15.512.263.15 19.121.05.71128633.465.72 147,010,041-64 6405.509.82 67.107.831.49 209.415.552.46 2.146,07.03 

http:2.146,07.03
http:209.415.552.46
http:67.107.831.49
http:6405.509.82
http:128633.465.72
http:19.121.05.71
http:15.512.263.15
http:4.970.950.48
http:4.622.60.36
http:9,528,404.87
http:239.024.821.33
http:193.903,289.31
http:62.1-56,881.01
http:57.72.879.47
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http:5.135279.42
http:4,775,444.58
http:11,249.620.65
http:9.843.293.46
http:197,541.174.65
http:160M.250,652.33
http:112.496_.06.49
http:1,097.80.00
http:77258.19
http:33662.80
http:272,619.12
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http:441,558.06
http:9,7.02.o0
http:2........9..........................1.72
http:18,911.85
http:11.11.06
http:13,664.00
http:48.511.48
http:1-425.57
http:3.416.00
http:1.195.43
http:1.640.00
http:2S,700.00
http:1,435.00
http:990,.-0.00
http:700.132.56
http:36.000.00
http:2.878.431.10
http:2,533.176.06
http:971.754.00
http:845.537.68
http:9741,172.201.52
http:195.687.00
http:486.285.00
http:1.700.00
http:1,0.20.00
http:173,784.00
http:151,899.17
http:34458.00
http:51,315.60
http:100,583.57
http:88,010.40


Table 5-4 (coatinued) 
C=S :,$MATE "Wt.EAKDOWN 

AURORA ROADS INI-_ASMLTulnRE DEVLF f.1OPENrPROJU'r 
SGA7NTSA PROVNCIALBOUNDARY- KM39(B ZCANILERD) 

S&rON LENGTH= 
ROADWAY WDTlt 
IR~ci'D SUACE* 

V7 k iank. 
6 m Pawnt + I m Sha-
RtCPTU1S 

PAY TEM 
1ESCRIMON 

-~c -C = 

UNIT 

-N 

CUA2TfTY ---- ,1 

1H1EI?4 
CO 
" O_

(I--sP32) 

k 

CO',N IT 

-_O
irwr UNIT 

TAXES 

UNIT 

N O 

COST 
W L 

COST 

_CUNIT 

COJS , fr. 
tNrUNIT 
COST Afr. 

colsr 
(nSS) 

AMT. cosr 
(FNPS) AMr. 

COST 
(PESOS) AWL 

COST 
(PPSoS) AMI'. 

0 

F L EAKntXJRKI00()) Ck-% " -

(3) TreeRgmo.., Lw]e 

101 (1) R, o.alc(Sruam midO a 
(3) Rodo ExigirgCowrtelpax 

102 (1) Lkit.l,caav-at 

(2) Commm cxca:iticn 

(3) Sgrps wciammez=a,,-in 

103 (1) Srum'v %,ca 

(2) i d- € ca,um 
(3) Foundai,ill 

(4) Ex ado tek-ptancl,2oon 

(5) Shair7& aibbir etd (Iclmed in Imm103 (4)).
(6) Pie €dwn avaum 

104 (1) EmwL*na-

(2) Ec*nri, wIk= mata-

105 (1) &kwe pr cyi ,mx 

(2) && pqat n Pa-n 

SQM. 

EA 

LS 

SO.M. 

CliM. 

CUM. 

Cu.M. 

CUI.L 

cM. 

CU.M. 

CU.M. 

CU,M. 

.'UiM. 

CU.M. 

SQM. 

SG2NL 

577.765.00 

5.7f0.00 

2-06270.00 

794..W0.0 

109.710.00 

945.00 

440.00 

150.00 

175.00 

1.600 

794,360.00 

163.20.00 

1.99 1,149.752.35 

56.27 320.739.00 

0.00 00.0 

77.95 0.00 
63.71 13,141.461.70 

0.0 0.00 

61.15 6,709.378.00 

60.12 56,813.40 

60.12 2b,45250 

105.33 15799.50 
306.22 53,588.50 

60.12 75,751.20 

62.06 49.-97,961.0 

62.07 0.00 

2.19 357,400.00 

4.38 0.00 

2.27 1,314,005.97 0.12 69331.80 
64.31 306,559.77 103-21 588-'97.00 
0.000 0.0 

89.09 0.00 19.33 0.00 
72.81 15,018,9.%0.9.1 4.41 909,650.70 
0.00 0.00 0.00 0.00 

69.89 7,667,879.74 3.77 413.644.40 
68.71 64.929.7, 12.38 11,699.10 
68.71 30,231.85 I.3;8 5,447-20 

120.38 18,0.%.62 87.38 13,107.00 
349.97 61.241.15 174.86 V,609.50 

68.71 86,573.02 1238 15.59&80 

70.93 56,340,91.25 24.81 19,706,071.60 
70.94 0.00 40.35 0.00 

2.50 400,467.31 0.18 29,376.00 

5.01 0.00 0.46 0.00 

1.00 

2&19 

28.19 

38.99 

31.86 

0.00 

30.57 

30.07 

0.07 

59.37 

150.17 

50.07 

33.80 

37-35 

1.00 

216 

577,765.00 

160,683.00 

0.00 

0.00 

6,571.762-.0 

0.00 

3.354.140.40 

28,416.15 

13,250.80 

8.05.50 

26.279.75 

37,8&8.20 

26.849-138.00 

0.00 

176,236.00 

0.00 

2.39 

167.52 

0.00 

10.42 

77..2 

0.00 

73.66 

81.09 

81.09 

207.76 

524.83 

81.09 

95.74 

111219 

268 

5.47 

1.383.337.77 

954,856.77 

0.00 

0.00 

15,928,501.62 

0.00 

8,061,524.14 

76.628.86 

35.679.05 

31,163.62 

91,844.65 

10,171.82 

76.048.762.85 

0.00 

437,843.31 

0.00 

3.11 

187.67 

28.19 

136.27 

99.9 

0.00 

95.49 

10?.57 

102.57 

252.00 

631.25 

102.57 

120.67 

139.77 

3,45 

7.00 

1,796849.15 

1,069.719.00 

0.00 

0.00 
20.622874.60 

0.00 

10.47,162.80 

96.92,65 

45.130.80 

37.812.00 

110,468.75 

1,923&20 

95,855.421.20 

0.00 

563,040.00 

0.00 

rWALTO -"tH h K 
..... 

71.-05,126.05 81,377,490..6 
... 

21,794,824.10 
. . ........ 

37.R)4,695.00 
. . . 

103.172.314.46 
....... 

130,8.04645.15 

IL PAVFM2:N.T 

231 

20 i 

2w 

300 (1) 
501 
502 (3) 

304 (1) 

0.4 (2) I 

(2) 

310(1) 

a1.84 c u 
/ 'egatbas cmm 

zhwdagg, ' e cm m 
Sila (ncLin It= '200) 
Ch-i sezface on.rw 
Biuirc: mn c o C -70 
Binii tackc, CR-S-2 

Siry bi inm a.i ratmm 

.tkkbi.,mis -neur mntm 

Afzr ate x bicLumnamcaCi bN.rdla 
Wca-ir =r.rw 

omr_ tck) 

0gCU.M. 54.910.00 
CU.M. 

C .M. 25,080.00 
CU.M. 

CU.M. 
MT. 90.00 
MT. 

MT. 

MT. 240.00 

CU.M. 2,880.00 

_ _BiLbi___mSQM. 

132.59 
132.59 

12-.67 

132.59 

129.67 
5,786.87 
4_179.87 

964.15 

1,938.78 

457.11 

75A2 

7.280,516.90 

0.00 
3.252123.60 

0.00 

0.00 
520818' 

0.00 

0.00 

465.30720 

1.316.476.80 

0.00 

151.53 

151.53 

148.19 

151.53 

148.19 
6,613.58 
4.891-'9 

1,124.75 

2,215.75 

5-2.41 

86.77 

8,320,611.54 

0.00 

3,716.72.1.96 

0.00 

0.00 
5951,'.40 

0.00 

0.00 

531,780.99 

I.04,54&68 

0) 

6624 3,637,23840 
66.24 0.00 

233.84 5,864,707.20 
66-24 0.00 

233.84 0.00 
1.996.68 179,70120 
1,476.72 0.00 

212.89 0.00 
419.39 100,653.60 

111.60 321,408.00 

00.00 
4..1 1 0.00 

69.17 

69.17 

70.64 

69.17 

70.64 
12172.74 

1.606.92 

444.75 

876.16 

2.&55 

37.96 

3.798,124.70 

0.00 
1,771.651.20 

0.00 

0.00 
195,.546.60 

0.00 

0.00 

210278.40 

658,224.00 

0.00 

217.7-7 

217.77 

382.03 

217.77 

3W-03 
8,610.26 
6,36.01 

1,337.64 

2,635.14 

6.4.01 

12.49 

11.957849.94 

0.00 
9.581,429.18 

0.00 

0.00 
774,923.60 

0.00 

0.00 

632,434.59 

1.825,956.68 

0I(8 

268.00 

26&00 

434.15 

268.00 

434.15 
9,956.29 
7363.51 

1,641.79 

3.234.33 

79726 

1 56.00 

14.715,880.00 

0.00 
10.888,482.00 

0.00 

0.00 
896,066.10 

0.00 

0.00 

7762.39"0 

2.296,10.80 

0.00 



Table 5-4 (coahiaud) 
)COSEMAJI: I1MAKXJOWN

AURORA ROADS INFRASIRLITUUW DEVELO'MNr PROfl'T
SBGMEKr 5A P'ROVICIAL BOUMDARY- KM380BAZA,.CANILE RlD) 

SBCTbON LENGTt 
ROADWAY WIHTt 

17tZ at, 
6 m Pawmem +1 m Shculdw 

AY CS 
AORM' 

C O T( 

LOCAL 
C N 

D( 
TAXES 

).O(S" 

B OME 
COST 

FNANCIAL 
"or 

N. 

1 () 

(2) 

(.. 

1 

P C==a cmwa i pa 

(0.20 mtci dic) 
PNc & FCC pa-

$TLTO PAVFUNUT 

,oa 

SON. 

SQ.M. 
30,000.00 

UNIT 

Cos 

224.02 

64-23 

UNIT C 

A.1 r. COST AIMT.uwjssOESSo} 
L AF " 

6,720,600.00 256.02 7.680.0A.2 
0.00 73.41 010 

19.555-42.80 2-,49,5-0.-98,e508.40Y 

NrT(r 
" AM. COsT 

(.ESO) 

142.83 4.284,9)000W 8210 
28.17 0.03 28.18 

144 

AWE_. 

2463,000.00 

0.00 

9.006,824.90 

trrr 
COST 

(PESOS) 

3085 

101.58 

UNIT, 
COST 

AMT. ( AM,. 

11,965,004.92 44&95 13,4o8,500.00 
0.00 120.58 0.00 

................ 

36.7Aj9I6.90 43.041276.10 

IIL SrRZII..ES 

- W) (4) PCAsi c~ptIa. Limktd(40 cm a 40 cm) L.M 
(5) a== camPka, Lzmj l 

(
4 
0 cm z40 cm) LM 

(13) f= campda,p i n 
(.4 cmz 40cm) L.M 

(14) PC/PsommT~cPmde ~iv 
(40 cm 140 cm) L.. 

(15) TecAp:, ,dinv Lm 
(2) L,ad ic FA 

401 a -idp raifim L-%t 
404 P, irc= sd 6;r hdpm•bo cLAvt KG 
405 (1) Sv~z:ac, oxv ClanA CU.M. 

r.) Sirt' icrmi Clam P CU.tM 
40r, (1) PScav ;kd'a.Type 4 E.. 
407 (1) dtIo~mdcti bid,s00 

S..:. 
ALOT'O S"1,~I 7]AI 

iV. 0PA1XXMt.jMNERUU;S 

50 (1) Bsa-il =aia1 pipe a i- CU.M. 
(76) :F'C 76 cm dia. LM 
(91) 1'C.91 cm am LM 
(107) R C. I07 ,cm Lamar.M 
(120) 120 = d L.M 
(10) Stiu-mal c a [a box pipe b lwals CU t 
(11) Rzit f t:ed kr1CAtUC KG 

%03 (2) ckam &rWL-nai, zivage 
_pe c'.d"T I-M 

3.420.00 

3,120.00 

300.00 

4.00 

260.00 

187.6N..00 

815.00 

720.00 

. . 

510.00 

351.00 

205.00 

17,800.00 

699.35 0.00 

364.06 1245,153.60 

487.77 1,521.42.40 

487.77 0.00 
487.77 146,331.00 

23.665.50 94.662.00 

57120 148,512.00 

1.61 302,068.20 
1,466.79 1.195,433.85 
1.615.30 1,163,016.00 

97.020.00 0.00 

.~..~: : < < ............ ... 

5.817.019.05 

105.33 53,71830 
676.06 2.37297.06 
981.44 0.00 

1.272.67 0.00 
1,668.47 0.00 
1,448.20 296.881.00 

1.61 28,658.00 

327.57 0.00 

79926 0.00 
0.00 0.00 

416.09 1,423,016.24 

0.0 0.00 
557.45 1,739.252.81 

0.00 0.00 
557.45 0.00 
557.45 167235.85 

27.0M6.35 108,185.41 

65.80 169r,7.&42 

1.84 345221.66 

1,676.34 1.36213.53 

1,846.06 1,329.164.47 

110,580.28 0.00 
0 .00 0.00 
+,;,......:............. 

6,648038..39 

120.38 61.39250 
772.64 271.197.132 

1.121.65 0.00 
1.454.48 0.00 
1,906.83 0.00 
1,655.09 339-2-3.42 

IA4 3,752.08 

0.00 0.00 
374.37 0.001 

549.54 0.00 

472.32 1,615.334.40 

154.46 481,91520 

154.46 0.00 
154.46 46,33&800 

21,0.36.00 84.144.00 

45'-5 117.585.00 

21.04 3,947,524.80 

1.'05.90 1,064,30&0 

1,423.33 1.024.797.60 

86240.00 0.00 

0.00 
. .oo. 

8,.381,947.50 

87.38 44.563.80 
411.17 144.320.67 

570.35 0.00 
691.97 0.00 
891.'7 0.00 

1,305.89 267,707.45 
21.01 374.512.00 

56.51 0.00 

.01055 

147.60 

126.81 

126.81 

126.81 

7,88.50 

197.17 

3.09 

506.33 

551.77 

32,340.00 

. .. 

59.37 

279.37 

394.73 

505.63 

659.04 

497.05 

3.09 

163.79 

0.00 

504.792-00 

395.64720 

0.00 
38043.00 

31.554.00 

51.2-120 

579.745.80 

412,658.95 

397274.40 
0.00 

0.00 
o. 

12410,979.55 

30278,70 

98,05,827 

0.00 

0.00 

0.00 

101.89523 
55,002.00 

0.00 

1,3480 0.00 

888.41 3,038,370.64 

711.91 2'"21,168.01 

711.91 0.00 
711.91 213,573.85 

48,062.35 192."39.41 
1,105.05 287,313,4Z 

22.88 429,746.46 

2.962.24 24.0.52.103 

3.269.39 2,353,96-'07 

197,12028 0.00 
0.00 0.00 

. ooo..oo 

15.020,965.89 

207.76 105,95.30 
1.183.81 415.517.99 
1,692.00 0.00 
2,149.45 0.00 
279860 0.00 
2,960.98 607.000.87 

22.88 47,.64.08 

o.00 
410 0.00 

1.550.44 

. 
964.0 

0.00 
769.04 

0.00 
769.04 
7&9.04 

52,350.00 

1220.62 

25.74 

3279.02 

3.90.40 

215.600.00 

0.00 
. 00 

252.06 

1,366.60 

1.946-52 

2,473.27 
3219.28 

3,251.14 

25.74 

0.00 
5o47.87 

0.00 

3.65,2M0.00 

2.399.404.80 

0.00 
230.712.00 

210160.00 

317361,20 

4,829.338.80 

2672,401.30 

285,06.00 

0.00 

0.00 
ooo 

16,609,946.10 

128,560.0 

479,676.60 

0.00 

0.00 

0.00 

666.483.70 
458.172.00 

0.00 
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Table 5-4 (comlinsed)
 
CXJST EsH).LTE BREAKDOfWN
 

AURORA ROADS IN STRU.,CTnR [vELDO(PNr PROBcT 
.G*.Nr 5A PROVINCIAL BOUNDARY- KM38(BAZAL-CMILE RDf) 

SEM1O LEhufl- 17 Kikvt"
 
ROADWAY WlDfTl 6 m Paweaz + ImShxi'w
 
PROPOSE SUJRE- RtP,1BST 

FREICN 
 tT
PAY ITEM C ONG EON TAXES COST COSTCOMPONUIT DMR132TDESCR1nON UNIT OUANITIY F-IN 
TAXW osr 

(I PM) UNIT UNIT UNrrNO 
 NIT L'Nrr cosr Ar. cosr 
UNIT 

COST COST
 
COS 
 AW. COST A'dr. (PFSOS) (PESOS) AM-'r. (PESOS) Mr. (PESOS) AMr. 

ii (5) rwGo.irp 
, 

CU-1. 120.00 733. 21 8.010.40 83.05Q9 19535J 427.63 51351-0., )oo ,-.D,= 2:S7.1s 3=46.9 1,2-5.83 151,899.171 1.4-48.20o 173,76.00.. I0 ",
%.455 0.00 795.94 0,00 1 * 1
1 348.23 --'17ooLM 0.00 1799.66 ..0 8400 0.00 I,796 ".084
1.79 _605 4,.:S.599 .....326Q2 157.46 280.782. j 115.11 195.687.00 497.38 845.537.68 571.62 971,754.00 

'UT4L~~Ifl.................u......4... 
UALTODRNA OS - . . . . . . . . . . . . . . 28..3
1...1.................................. "........
2K.974 56. 

II-515,37..2 1-533,176.906 IM 3'Io 
>.C[.NTALR.JKS 

S , ( ,. . -,L..M,'N
1010.A 
 ')00 .%X,.00 452.57 45,572.56 247.56 247..W.00 346.5 .50.99 799.13 7A4.13.6 9 .12 901 
5 (.) ', 
 209 1.40(2 R a-y sips 

28.799. 1,t40.0E 32-1O.90 755.57 15.711.40 1,195.43EA 499 1.435.0 5.740.00 1.40.00 6.50.02 
23.0.60 2-425.57 48.511.48 3.416.0 99785.57 3,142.:2 1.195.43 4.781.72 2,425.57 9.70,310(3) di. " 3.416.99 13.664.0010 S-d, : SQM.EA 
 2.90 5,559.04 11,118.90 6,353.-0 1-70.41 3.102,72 6.-05.44 4-0.24

6'0 8,41248 9,5592 18.911.8.5 1,868.00 25.736.00s' AlM."I 1.72- 0.991 1.97 0.99 4.02 0.90 2.46 09 .90982 
.....".... .... ...... .' .. ... .. . . . . .. 

7uIv 4! 

l J 275,619.12 i63,6w2.80 7,5&19 97840 

S'B=LA F Or98-210..b95.74 112.240.732M6 2.2 47.0-V.299.64 50,313,542,07 159-270,933521CYCO"%_rA .D.CES 195,554.138.45
9.821.09.57 11.224,073-29 0.22 4,703.020.06 5,031.35421 15.927.093.35 19,555.413.85 
1031,435.31 -123.464.806.16 51.733.2120.70 5.4,%2 7.9,2.72519523 

1.1 

10,F03143-53 1-W48.0.6 5,173,322-07 5.534,489.63 17.51902-69 21.510.95523 

TSU GE
uOATAL 1.s%4.5.15 
 13S. 8 -7.- ,06,542.77 [717.719- 55 25
-36,620.507.52 

8'4.S'ii1~.VsIN~sr9.907'6.1 0.64_5,9 4.552,523.42 4.70.150.71 5.4174636 18.,2640.60flTWALSEGNIENTCOST284.351 
146.676,189.72 61,459.066.20 65.749.736.78 204525.2255.550.148.13 

http:204525.2255.550.148.13
http:65.749.736.78
http:61,459.066.20
http:146.676,189.72
http:18.,2640.60
http:4.70.150.71
http:4.552,523.42
http:36,620.507.52
http:06,542.77
http:5.534,489.63
http:51.733.2120.70
http:123.464.806.16
http:1031,435.31
http:19,555.413.85
http:15.927.093.35
http:4,703.020.06
http:9.821.09.57
http:195,554.138.45
http:47.0-V.299.64
http:i63,6w2.80
http:275,619.12
http:25.736.00
http:1,868.00
http:6.-05.44
http:11,118.90
http:5,559.04
http:13.664.00
http:3.416.99
http:2,425.57
http:4.781.72
http:1.195.43
http:48.511.48
http:2-425.57
http:5.740.00
http:1,195.43
http:15.711.40
http:32-1O.90
http:45,572.56
http:971,754.00
http:845.537.68
http:195.687.00
http:173,76.00
http:1,2-5.83
http:8.010.40


Tabic 5-4 (cctiso1ed) 
COSr nAE BREAKDOWN 

8OrDSR~~INF1RSIRLCTU9, DEVEL~eS4ENT PROBCr 
GMEI? 5B: BONGABON- PROVINCIAL BOUNOARY 

SECTON LENJGTH-: 31.5 Kjkcnemn 
ROADWAY WIDTH- 6 m Pemem- +1 m Sxdder 
PRCPCSED SURFACE. PcrJardCement ConcretePawmcrt 

PAY ITEM COMNPO ET
POR.EIGN CONTONINTDRBCT TAXES COST CQSr 

[ESCRIPON UNT UA1TIY HCONOMC I TAXESLA 
(IlrPr) t(r) LUNrrtUNT" 


[ 

tw rr


UNIT UN1T COST A-Mr. COST cost COST 
COST mT. COS A%. (PESOS) (PESOS) AM. (PESOS) AMT. (PESOS) AMT. 

L 
EIEARTHcLK 

100 (1) 

(3) 

101 (1) i 

Cl=xm.Cah rg 
TreR.c.m1, L.7e 

-- of s z ,,--0ob,tucom 

SQM.t 
EA 

LS 

493,975.00 

5"9.00 
1.99 

56.27 

0.09 

963.010.25 

25,135.00 

0.00 

2.27 
64.31 

0.00 

1.1!..443.09 

32.15-.37 

0.00 

0.12 
103.21 

59,277.00 
51,605.0 

0.0) 

1.00 
2s.19 

28.19 

493,975.00 

14,095.00 

0.00 

2.3 

167.52 

0.09 

1,182,720.09 
i3,759.37 

0.00 

3.11 
187.67 

28.19 

1.53626225 

93,835.00 

0.00 
'3(3) 

1 0'32 (1)
(2)
(3) 

1 

Rr- I ElEmirg 8Cor 

LJ!rtzeb x a,Jon
Cr.. c vx ic
S,.r n ,-um 

pac x SQO. 

CU.M. 
-U

CUSL 
119.720.00 
50,715.00 

77.95 

63.71 
61.15 

0.00 

7.627.61.21,0
0.0 0 0.0

0.0 

89.09 

72.31 
0

69.S9 

0.00 

8,717.006.02
0.00
0.00 

19.33 

4.41 
0.00
3.77, 

0.00 

527.965-0 
0.5_
0.00 

38.90 

31.86 
0.09

.10.57 

0.00 

.814-n9.0 
0.0
0.00 

10,42 

77.= 
0.00

73.66 

0.00 

9,244,9712
0.09 

0.00 

116.27 

99.95
0. 0 9.

95.49 

0.00 

11.%9,605.60
0.00
0.00 

J 

103(1) 
(2) 

(3) 
(4) !(5) 

Sc ee e= atm CU.S. 
1E5njeex=%-vdion CIJ..N£ 

Fmdaticmfi CU-M. 
Ex~aicnbelow planelea.icn CU.M
Sh .n-7-ibbin&getc.{thdld in'htemI03 (4)). 

4,725.0 

710.09 

285.00 
355.00 

60.12 
6-0.12 

105.33 
306.2 

-2_4,%7.00 

42.685-10 

30.019.05 
108709.10 

68.71 

68.71 

1-0.38 
349.97 

324,648.81 

48,783.21 

N.307.57 
1:423&14 

1238 

1238 

87.8 
174.86 

58,495.50 

8.759.% 

24,9o3.30 
6_.075.30. 

30.07 

V0.07 

59.37 
1.0.17 

142.00.75 

21.2,49.70 

16.9-0.45 
53,310.35 

81.09 
81.09 

-07.76 
524.83 

383,144,31 

57,573.01 

59210.87 
166.313.44 

10-57 

102.57 

25.50 
631.25 

484.643-25 

7,824.70 

71,842.60 
224,093.75 

(0)] 
104 (1) 

(2) 

105 (1)
(2) 

PVc c. -x 1 

E,--ha*vri 

E t ncr,-,- cte ta].aj 

5-dgx -rqmricn. crm 
.S .k ra[)Cn. er. pavemer 

CU.M. 

CU..M 

CU.LM 

SO.L 
SQ.M. 

475.09 

5.,775.00 

106,.0.00 

276,415.00 
31.690.00 

63.12 28.5,7.09 

62.06 31,574.576.50 

62.07 6.615.420.60 

2.19 605.34&85 
4.38 138 

68.71 

70.93 

70.94 

2.50 
5.01 

32,'636,.65 

36.0 5.2050 

7,560,499.59 

691.82&99 
158631.48 

1.38 

24.81 

40.35 

0.18 
0.46 

5,8.0.50 

12.622.707.7., 

4.2".503.00 

49,754.70
14577.40 

30.07 

33.50 

37.35 

1.06 
2.16 

1428325 

17.196,595.00 

3.960.763.0 

2.196,52820
68,450.40 

81.09 

95.74 

111-29 

2.68 
5.47 

38,517.15 

48,70.02825 

11.161,00-59 

741.583.69 
173,2068 

10_57 

120.67 

139.77 

3.45 
7.00 

48,720.75 

61,393,879-25 

14,896,686.60 

953,631.75
21,80. 

................................... 
TUT...TO HAR'IPAU 

.......... .. ..... ... ..... ........... 
48.06,690.05 54,933,49.42 17,786,.4.45 

...... 

26,114,630.30 
. ... ........ 

072.03r"..S7 
... .... .. 

91,967,55.70 

1-M Aggcg3tck4ae xvcr CUM 18585.09 132.59 1-464,185.15 151.53 21816218.64 66.24 1,231,070.40 69.17 1.285,524.45 217.77 4.0472.89.04 268.00 4,990,780.09:01 'fe barcae C'.M.C MI-59 0.00 151.53 0.00 6624 0.09 69.17 0.00 217.77 0.00 268.00 0.00' Crnx-' a ~rcncba.e CU.. L 45.360.00ar= 
 129.67 5.881.831 20 148.19 6,72.109.61 233.84 10,606,962.40 70.64 3.2042.2-0.40 382.03 17.329,09.01 434.15 19,693,044.00'0 ol at kW,der(Lnl.inlt='00) CU%. 13-59 0.09 151.53 0.09 6624 0.00 69.17 0.00 217.77 0.09 268.00-430 (1) Qcara~',c 0.09.xfac CU.M.o 1-9.67 0.00 14&19 0.00 233.84 0.00 70.64 0.00 382-03 0.00 434.15'v1 BiLr=incFine cost C,-70 0.09MT. 5786.87 0.09 6,613.58 0.00 1.996.68'v2 (3) 0.09 2177-74 0.00 8,610.26 0.00 9,95629 0.00B =.ri n ck a.CPSM- MT. 4-179.87 0.00 4.8912-9 0.09 1.476.72 0.00 1.606.92 0.00 6.368.01 0.00 7.363-51 0.00
bitino
144 (I) Sirgle sew almatme-t MT. 9%4.15 0.00 1,124.75 0.00 212.89 0.00 444.75 0.00 1.337.64 0.00 1.641.79 0.00(2) ckxblebiwnr rfeacme m MT. 1,938.78 0.09 2215.75 0.00 419.39 0.00 876.16 0.00 2.635.14 0.00 32-M33 0.00 

(2) A gg3Lc fkrbitr ca=c brx 
Wcrinrg cor= CU.M. 457.11 0.09 57741 0.00 111.60 0.0 228.55 0.00 634.01 0.09 79726 0.001____3'0 11 [ iricai'crc-e'' r ' _ _ _ _ _M. 75.92 _ _ _009 42.12 0.9 Ir7009 86. 03_0 790.0 12889 0.09 0.09156.0 0.09 

http:2.635.14
http:1,938.78
http:1.641.79
http:1.337.64
http:1,124.75
http:6.368.01
http:1.606.92
http:1.476.72
http:4-179.87
http:8,610.26
http:1.996.68
http:6,613.58
http:19,693,044.00
http:17.329,09.01
http:3.2042.2-0.40
http:10,606,962.40
http:6,72.109.61
http:45.360.00
http:4,990,780.09
http:4.0472.89.04
http:1.285,524.45
http:1,231,070.40
http:21816218.64
http:1-464,185.15
http:18585.09


Table 5-4 (coodiaiued) 
AUOR IS!EMATBREAKDfWN 

AIJRO4LA ROADS INFRASrRU1XE DL:VELOI'MENT PROM 
,.,G tr .51: BONGABON- PROVINC'IALIOUJNDARY 

S3f 10* LENGflt 
ROADWAY WITht: 
PRO SURFAc. 

313 Kikswur 
6 m Pawr +1 m Shxder 
PclmdCcffri Cncrme PavorT 

PAY T1EM 

NOI 

400 

2) 

) 

DF9L J ON 

P(rtlxdcommS c cru pawtrmer(0-20ffxtcr Nck} 

P (Orgcx:& C 

Salix cracks.,existingp)v-rtv 

UN IT 

SQ.,'v 

L,% 

W AN = i 'l 

189.000.00 

P4RIrE ;N coMoNlwT 
COKPSLN'r DIRECT- FINANr"IA - ; " N g X2" 

(lI-m~) (t,=x UNI 

UNIrr UNrr COST AMfr. 

COST A.r. cos7 AmT. (N!&.) 

2-4.02 423.19,780.00 ".%.02 
" 

4.-W.S440.9'7 142.83 26,994,870.00 

6&23 0.00 73.46 0.00 28.17 0.00 
&95 0.0 1023 0.00 11.32 . 

TAXiS cosr .cos 

I 

UNIT UNrr UNrr 
COST Cosr CosT 

(PEISOS) AMI. (SOS) Ar. (PESSOS 

81_10 15.516,900.00 M9.85 75.383.310.97 448.95 

30.5 0.00 101.58 0.00 120.4 
3.43 0.00 21.55 0.00 23.70 

• , 

: 

AM . 

84,851,550.00 

0.00 

0.00 

(13) Pre?aSco,-€repiles, irn0000. 

(40c 4 cr )TO 

40(14) 1tC17Scawtic Pik%~, 

(4,cm40cm)(5 P . s .~tplc,&utrd 
(40 cm x 40 cm) 

() Ptrcast cmcrte piles,driven 
(40 cmax 40 m) 

() FC/PSccaxrc pi kc. drive 
(40 cmax 40 cm) 

(15) Tetpitlcsdiwn 

(21) LAd tet 

40 C .tte bridge railing 
404 Rcinfcirg steelf drridgesbax cul u 
405 (1) S ccnz±,Cas A 

(2) St#a Icaxrg; Claw P 
406 (1) PScor"'et.gia-,Type4 

40 1 Rchabliucionofemisinglaridges 

WrALTOSTRLR.-

iV. DIAINXAE EROSIONVRKS 

L.1 

LMd 

LM 

LML 

L.M 

EA 

LV. 

KG 

CU.M. 

CU.M. 

EA 

L-S 

2 3 00 

I88m.00 

1-535.00 

.q5.(" 

4.00 

210.00 

180,(00.00 

1,760.00 

580.00 

487 .77 .36 ,496.95 57.4 1 .47118 

0.00 000 

697.77 0.00 57.4 0.000.00 0.00 
W6.08 1,N,,5-1;0.40 416.D9 1.199,346. 31 

0.00 0.00 
487.T? 1236,496.95 557.45 1,413,142.90 

0.00 0.00 
487.77 0.00 557.45 0.00 

487.77 168280.65 557.45 19,3212? 
23,665.50 94,662.00 27,046.35 106,195.41 

571.20 119,95100 652.80 137,068,34 
1.61 2139.800.00 1.84 331.200.83 

1,466.79 2.581.550.40 1,676.34 2,950,350.69 
1.615.30 936,874.00 1,846.06 1,070,715.82 

97,020.00 0.00 110,880.28 0.00 

0.00 0.00 0.00 
................................................ .... ..... .................. 

6,476,166.40 7,401,351.53 

854 .49.6 0. 

14.4 0.00 

4"77.-2- 1,36 281.60 

154.46 391,556.10 

154.46 0.00 

154.46 53,263.70 
210.6.00 84,144.00 

452.25 94.972,50 

21.04 3,787,0000 
1,305.90 2.298,.400 

1,423.33 825,531.40 
88,240.00 0.00 

0.00 

8,895.3538-0 

301.55 

147.60 

126.81 

M*..81 

126.81 

7.8,8.50 

197.17 

3.09 

506.33 

551.77 
3 .W000 

2 16 .35 7 1 9 

0.00 1,348. 

425.09&00 888.41 

321,463.35 711.91 

0.00 711.91 

43,749.45 711.91 
31,554.00 48,082.35 

41,405.70 1,105.05 
556,-0.00 22.88 
891,!43.80 2,9=224 

3:.0,026.603-269.39 
0.00 197,120.28 

0.00 0.00 

2,630,627.90 

.0 

,159,69.004 

0.0 

0.00 1550.440.00 
2,558,627.9i 964.00 

0.OD 

1,84,699.00 769.04 

0.00 

0.00 769.04 

245,609.92 769.04 
192,329.41 52,590.00 

232,060.84 1,220.62 
4.118,400.83 25.74 
5-48,734.69 3279.02 

1.896247.22 3,590.40 
0.00 215.600.00 

0.00 0.00 

16296,709.83 

1 9 4513 .40 

0.00 

1-933,920.0 

1.949,516.40 

0.00 

265.318.80 

210,360.00 

256,330.20 

4,633,200.00 

5,771.075.20 

2,08243r00 

0.00 

0.00 

18,002,152.60 

500 (1) 

(76) 

(91) 

(107) 
(120) 

(10) 

(11) 

503 (2) 

S 

Backll eipipe culvcn 

RCPC,76cm diamwct 

IjC,91 cm diame±" 

1ICM 107 ca di3met 
RCM120 cm diamet" 

Srur-al ca=±ed fcrbc pipe hcaidwlls 
Rr-Wiirg fEreRCBCAZC 
R l,chcanrig,replc salvage 

pipe cultu 

CU.M 

LV. 

LM 

LM 

LM 

CU.M. 

KG 

LM 

145.00 

97.00 

40.00 

2-425.00 

105.33 

676.06 

961.44 

1272.67 
1,668,47 

1.44820 

1.61 

327,57 

15272.85 

65,577.82 

0.00 

0.00 
0.00 

57,928.00 

3.904.25 

0.00 

120.38 

772.64 

1,121.65 

1,454.48 
1,906.83 

1,655.09 

1.84 

0.00 

374.37 

17,454.73 

74,94627 

0.00 

0.00 
0.00 

66-203.59 

4,462.01 

0.00 

0.00 

87.38 

411.17 

570.35 

694.97 
891.77 

1,305.9 

21.04 

56.51 

12,670.10 

39,883.49 

0.00 

0.00 
0.00 

52,235.60 

51.2,00 

0.00. 

59.37 

279.37 

394.73 

505.63 
659.04 

497.05 

3.09 

163.79 

8,606.65 

27,09689 

0.00 

0.00 
0.00 

19.882.00 

7,493.25 

O.0I 

207.76 

1,183.81 

1,692.00 

2149.45 
279E.60 

2,960.98 

22-i 

0.00 

43 8 

30,124.83 

114,829.76 

0.001 

0.00 
0.00 

118,439.19 

55,484.01 

0.00 

252.08 

1,366.60 

1.94652 

2,473.27 
3,219.28 

3251.14 

25.74 

0.00 

-4787 

36,551.60 

132,560.20 

0.00 

0.00 
0.00 

130,045.60 

62,419.50 

0.00 



Tibie 5-4 (coainued)
COSiS11MAl'n ! EAKIXOWN 

AURORA ROADS INFRASfILU t:I VDLN '3 PRO]Wr 
•-GK2rf," 5B: BONGAION- PROVINCLAL BOLKARY 

SBM'ON LENIG3 
ROADWAY WIDEI LM 
PROPSE SURFAC 

31.5 Kfci.a 
6 m Pa r + I m -hUder 
Pum lard CemntrCnx.c Pa,s.ne. 

PAY rIEM 

NO. 

(5) 

609 

DR 

Crt,,i [pa 

Ur'l Dth 

PTION UNIT 

RCUD.o 

LM 

QIAYYTIY 

1.s00 0 

PORFIGN 
Co -PONL1 

- -(I
UNIT fNIT 

COST f AM)T. COST 

733.42 000 83820 
696.45 0.00 795.94 
-16.05 4 9,075.00 326.92 

LLX2AL 
COMPONII 

1X.C! 
-z-_" 

P32) UIr 
COST AMT. 

AM)'. (I1Sa) 

0() 427.63 0.00 
0.0 1,003.72 0.00 

490.37265 170.46 255.60000 

TAXES 

UNrr 
COST 

(PESOS) AMT. 

287.15 0.00 
348.3 0.00 
'5.11 172.665.00 

B.ON C 
COST 

LINIT 
COST 

(PS ) A T. 

1,265.83 0.00 

1,799.66 0.00 
497.38 746.062.65 

P1NMICLALco I 
UNT 
COST 

(P . 

1,448.20 0.00 

2,048.40 0.00 
571.62 857.430.0 

MT,. ODRANACE EROSICN "O.RL3 

V. VlCMLNITAL NCW'KS 

571.757.92 653.4.26 411.501.19 235.747.79 1,064,940.45 1,219,006.90 

-

603 (3) 

605 (1) 
(2) 
(3) 

610 

M.be(k-.a,( 

%War ig 
REg. s;r= 

r, crw.amy S6 c-

&,irg 

LN"'"]CI1D.NTFAL ~W1F, 

L 3Wo00 36.00 QR,(Y0.5 452.57 226,2.8 247.36 
EA 20.00 1.435.00 28.700.00 1.640.00 32,800.W 785.57 
LA 10.00 1,435.00 14.350.00 1,640.00 16,-t010.G 785.57 
E-% S.00 5,559.04 44,472-32 6.353.20 50.25.64 3,102.72 

0..1.200 1.97 0.09 4.02 
............................ 

..... . ................................... ...................................................................., . 00 .o.................................. 

2lq5.52 _32 326.312.0 

123,780.00 
15.711.40 
7.855.70 

24,82176 

0.09 

172,168.86 

346.56 
1.195.43 
1,195.43 
4,206.24 

2.46 

173,2800 
23.908.60 
11,954.30 
33.649.92 

0.0900 

242,792.82 

700.13 
2,425.57 
2,425.57 
9,455.92 

5.99. 

350,066.28 990.12 495.060.00 
48.511.48 3.416.00 68.320.00 
24,255.74 3,416.00 34,160.09 
75,647.40 12,868.09 102,944.00 

0.09 8.20 0.09.:oo............ 8_..........0.. 0 

490,480.90 709,484.0 

.............. ........... .... . 

SU-TTA.LTt) OSEaS 

10%CoNTL'.NCE.'c. ES 

SLB-10rAL 

j 

106,085.933.94 

10.608,593.39 

116,694.527.33 

!21.241.370.46 

12.124,137.05 

133,365.507.51 

2.22 

0.2-

66.185,085.60 

6,618.508.56 

72,803.594.16 

49N,2.39113.66 

4.91-3.911.37 

54.163.025.03 

187,426,456.06 

18.742,645.61 

206,169,101.67 

221,510.133.20 

22,151.013.32 

243,661.146.52 

10%GENER, L rITMS OFF 

AL1. 

VEHILE 11.669,451.73 

1U3--T3,91.07 

13.336.550.75 

146 
, 
702 

. 
0 58 

. 
26

j 

7.280.359.42 

80,715.29 f 
5.416,302.50 

59,579,327.53 

2-0,616.910.17 

226,786,011.84 

24,366,114.65 

268.027261.17 

8%1SUPERVISIONCOSF 

TOTAL SEGNENTCOST 
10,269.118.41 

138.633,098.47 

11,7-166.164.66= 

158,438,222,92 

64_71_ 

86,490,669.86 

4.766,34620 

64.345.673.73 

18.142,88.95 

244,928,892.78 

21.442.180.89 

289.469,442.07 



Table 5-4 (coad ned) 
COSTESIlMAT IIRMAKIWN 

AURORA ROADS IN.ASIRLUCI IA DWLOVr) PRO=T 
E&.T 513: BONCGAIION- PROVINCIAL BOUNEARY 

SrncWl L cn 
ROADYWAYW'D 

PROP ED SURFACE 

PAY T182A 

31.5 KI ,,rm
6 

mPam+1 m ShJd 
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1,760,00 1,466.79 1581,550.40 1,676-14 2.950.350.69 1.305.90 2.298384.00 506.33 
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http:26,26.28
http:1,064,940.45
http:235,747.79
http:411,501.19
http:653.439.26
http:746,062.65
http:172665.00
http:255,6W.00
http:490.3'.65
http:1,799.66
http:99,233.52
http:9,963.566.68
http:99.635.666.83
http:9,057,787.89
http:90,577,878.94
http:5,559.04
http:14,350.00
http:1,435.00
http:1,435.00
http:429.075.00
http:CM-TSP.vo


Table 5-4 (ccutinued)

COST ESTIMATIE BREAKDOWN
 

ALTRcRA ROADS ,RASIRUXTURE DEVLOeMENT PRO33T
 
S-GNENT SC: TAB LANG-RBONGABON 

sac-TIION LL4M 

ROADWAY WIUT 
PROPOSD RF CE. 

9.3 rrm-te_ 

6 m PaNw%_e+I m Shulder 
Pr-dad Ceme Conr Pemet 

PAY rrEM 

DESCRIPTION UNIT QIJANITrY ' ' NANC 

FOREIGN 
COMPONI 

-A, ' 

LOCAL 

CONCtONENT 
D9mar 

-CONcW1 

TAXES COST 
FINANCIAL 

csr 

NrrUNu 

cost .,,T. COST AM1T 

CIcost . 
(PESOS) AMrr. 

cos 
(PESOS) MIT. 

cosr 
(PESOS) AMI. 

L EARMf-VC8RK 

,) 

1! 

100 (1) 

(3) 

101 (1) 
(3) 

102 (1) 

(2) 

(3) j 
103 (1) 

(2) 
(3) 

(4) 
ii (5) 

104 (1) 

(2) 

105 (1) 

Grubng 

Trm Rcmzal. Lxge 

P 2 ofIrm CsconLs 
R mc(Exsirg Cotrtte Pa, 
Um.ie e.',mion 

Commonx=%r s,jon 

& -rlcan c.szX,n 
Srwr c=,t.kn 

Bridge ea-azcn 

Faremonfil 
Exm below p an eln-xicn 
Shcrng, cribktir.,g '..Il,,,finIe03().7,8.8 

v() t.c,-., e un 

Er-., -ent 

Emtkgadr-,.o,Ieetmu 

S . ..ep "aticn,ccpa 
(2 Sa 

.DRhi,~ . .. ...... . . 

SQM. 

EA 

SQ.. 

CUaM. 

CU.M. 

cuIJ.M 
CU.-%t 

CUM. 

CtjM. 

CU.M. 

CUM 

CL.{. 

CUM. 

SO. 
SQ.M. 

. . .... 

6,240.00 

16,970.00 
1,475.00 

6,265.00 

1.20.00 

504.00 

30.00 

6,265.00 

36.795.00 

65,770.00 
16.970.00 

.xd1.99 171,617.60 227 196,134.89 
%.27 0.00 64.31 0.00 

0.00 0.00 0.00 0.00.00
77.95 1.322.811.. 89.09 1.511,78&35 
63.71 93,97.-25 72.81 107,37.13 

0.00 0.00 0.00 0.00 
61.15 0.00 69.89 0.00 
60.12 75,751.20 68.71 86,573.02 
60.12 0.00 68.71 0.00 

103.33 0.00 120.38 0.00 
X16.2- 1..334.88 34Y.97 176,"383.16 

60.12 1,803.60 68.71 -206126 
62.06 388,805.90 70.93 444,350.71 
62.07 2,2S3.865.65 70.94 -'610.13&70 

2.19 144,0-16.30 2.50 164,613.33 
4.38 74.328.60 5.01 84.947.18 

........................................................................ 
....... . . ........ 

,4,711327.48 3,84,_7.72 

0.12 

103.21 

19.33 
4.41 

0.00 

3.77 
1:.38 

12.38 

87.38 

174,6 

12.38 

24.81 

40.35 

0.18 
0.46 

10,348.80 

0.00 

328,030.10 
6,504.75 

0.00 

0.00 
15,596.80 

0.00 

0.00 

88,129.44 

371.40 

155,434.65 

1,484,678-25 

11,838.60 

7.80610 

2106,740.99 

1.00 

2&19 

28.19 
3899 

31.86 

0.00 

-0.57 
30.07 

30.07 

59.37 

150.17 

30.07 

33.50 

37.35 
1.06 
2-16 

.. 

86,240.00 

0.00 

0.00 
661,660.30 

46,993.50 

0.00 

0.00 
37,888--0 

0.00 

0.00 

75,685.68 

99-10 

211.757.00 

1,374_9325 

71,031.60 

36,655.20 

.... 

603,106.83' 

2.39 

167.52 

0.00 
106.42 

77.22 

0.00 

73.66 
81.09 

81.09 

107.76 

524.3 
543 

8109 

95.74 

111-29 

2.68 

5.47 

206,483.69 

0.00 

0.00 
1,8.,818.45 

113,901.88 

0.00 

0.00 
102171.82 

O.O0 

0.00 
2M.51160 
77,160 

2,4P266 

599,78536 

4,094,816.95 

176,431.93 

9r'.753.38 

X 

7.493.12&71 

3.11 

187.67 

28.19 
1367 

C9.98 

0.00 

95.49 
102.57 

10-57 

252.00 

63125
61538,,.0 

102.57 

120.67 

139.77 

3.45 

7.00 

268206.40 

0.00 

0.00 
2,31-501.90 

147,470.50 

0.00 

0.00 
1.9.2380 

0.00 

0.00 
31815.00 

3.077.10 

755,997.55 

5,142.837.15 

226,906.50 

118,790.00 

9,423,175.30 

'-tog 

:-01 

.'30 (1) 
-M1 
"V2 (3) 

-'04 (1) 
104 () 

(2 ) 

310 () 

a caors 

t/gpc&. base cox 

base cus-ss 
Soil aggrptc e J& (1rl. in Item'200) 

n Zmf.cr carse 
&3i=i m c c, W.-70 
BiLmino tack coat, C2RS-

Srgi b iminms xrfacc, 
Dakicbliri s.rt-ce tma z 

-q. c p tc for bi na n ¢ox r bi lO60-. 
Wexincar= 

si- S 

CUM. 

CULM. 

C"oM,CU.M. 
CU1L. 
CU.MJ. 
MT. 

MT. 

MT. 
MT. 

CUM 

M. 

4,900.00 

1m1gat11,955.00 

_______ 

13159 

13-59 

129.67 
132.59 
129.67 

5,786.87 

4,279.87 

964.15 
1,938&78 

457.11 

75.92. 

649,691.00 

0.00 

1.550,204.85 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

151.53 

151.53 

148.19 
151.53 
148.19 

6,613.58 
4,891-29 

1,124.75 
2,215.75 

5241 

742_505.86 

0.00 

1,771,667.11 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

o6.7o0.0 

6624 

6624 

233.84 
6624 

233.84 
1,996.68 

1,476.72 

212.89 
419.39 

111.60 

'2.12 

324,576.00 

0.00 

2,795,55720 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

69.17 

69.17 

70.64 
69.17 
70.64 

2,17-1274 

1,606.92. 

444.75 
876.16 

=28.55 

37.96 

338,933.00 

0.00 

844,501.20 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.20 

217.77 

217.77 

32V03 
217,77 
382.03 

8,61026 
6,368.01 

1.337.64 
,635.14 

634.01 

" 

1,067,081.86 

0.00 

4,567,224.31 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

26&00 

268.00 

434.15 

26&00 
434.15 

9,9569 

7,363.51 

1,641.79 
3,234.33 

797.26 

% 

1,313-100.00 

0.00 

5,190,26325 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.oo 
0.0 



Table 5-4 (coatimed)

OSrESTIMATE BREAKOWN
 

ALRORA ROADS U4FRASTRI.lcTjRE E FIVEL£PMn2 PROJCT
 
SEGNFNT SC: TABLANG- BCXNGABON
 

F1ON LENGT: 
ROADWAY WIDTIt 
PROPOSED SURFACE. 

8.3 K.koncet 
6 m Paa"nx +I m Shoad 
Pcrtlad C~e!7 CaxeEie Pavement 

PAY rIEM 
DESCRIPTION 

NO. 

311(1)' Pcrlw =.ne- ccrxmt p-av==%~os(0-0 a txiffsak) 

(2) P=Nh-'c= FCCpaer-xt 

(2) .. li'cr'sc stirPCr,pa 

PfOTAL"TO PANENF-N-r 

UiIT 

" 
SO.M. 

Sc.%.M 

LV. 

OUANTrY 

49,800.00 

POREIGN 

C0644oNN 
HNAM2AL a ONf 

(1$--2) 1IP2 
uLrrr MT 

COST AMT. COST AMT. 

224.02 11,15,1%.00 25%.02 1-749.9'0.16 

64.23 0.0 73.41 0.09 

8.95 0.00 10.23 0.001 
13,3-5,09M. 5 15,264,143.13 

LOCAL 
COMPcNENT 

DGRB= 

UNIT 

COST AMr. 
(PESOS) 

142.83 7,11-2934.00 

28.17 0.00 

11.32 0.09 
10 ,133,067-10 

TAXES 

UN IT 

COST 
(PESOS) AMr. 

82.10 4068,580.00 

28.18 0.00 

3.43 0.00 
5-27:01420 

NOMIC FINANCIAL 
COST COST 

IUNIT UNT 

cOST COST 
(PESO) ANMT. (PESOS) AM. 

9.85 19,661904.16448.95 2..357,710.00 

101.58 0.00 120.58 0.00 

21.55 0.00 23.70 0.00 
25,497-110.33 28,661,17 32. 

IILS"RLICIJRES 

00 

400 (4) 

(5) 

(13) 

(14) 

(15) 

(12) 

401 
4064 

405 (1) 

(2) 
406 (1) 

407 (1) 

FC.lScc-xrtc piles, fit's
(
4 
0 cGnx 40 

lteat taxrctepie. fixT sd 
( 
4 
0 mx 40 = ) 

PRat ca xe piles,driven 
( 
4 
0 cm x40 cm) 

PCScnatepiks. drivn 
(40 = x40 n) 

Templdr&iwn 
L tem 

C -t bridgerailig 
Rcnfcrti.g Kml for"ridgb, 

SmrtatIc CLia., 
Sc",=I cor CLassp 
PScm girde. Tpe 4 

Rdbiltonofexisrtigbridges 

crt 

. M) 

LM 

L.M 

L-V 

EA 

.M 

KG 

CUM. 

CU. 

EA 

S 

19.100.00 

135.0 

69935 

364.06 

487.77 

487.77 

487.77 

23.665.50 

57120 
1.61 

1.466.79 

1,615.30 

97,02-0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.09 
0,751.00 

198,016.65 

0.00 
0.00 

0.09 

79926 

0.00 
416.09 

0.09 

557.45 

0.09 
557.45 

557.45 

27,046.35 

65.0 
1.84 

1,676..34 

1,6.06 
110,80.28 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.09 

0.00 

0.00 

0.09 
35,144.09 

226,30531 

0.00 
0.09 

0.09 

549.54 

472.32 

154.46 

154.46 

154.46 

21,036.00 

452-'5 
21.04 

1,305.90 

1,423.33 

86-240.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
401,864.00 

176,296.50 

0.00 
0.09 

0.00 

301.55 

147.60 

126.81 

126.81 

126.81 

7,88850 

197.17 
3.09 

506.33 

551.77 
3-W0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
59,019.00 

68,354.55 

0.09 
0.09 

0.00 

1,..880 

88.41 

711.91 

711.91 

711.91 
48& ..35 

1,105.05 
=M8 

2.992.24 

3,269.-9 

19712028 

.9 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
437.00.09 

402601.81 

0.00 
0.0 

0.00 

1,550.44 

0.00 
984.00 

0.00 

769.04 

0.00 
769.04 

769.04 
52_590.00 

1-0.62 
25.74 

3279.02 

3,590.40 

215600. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
491,634.00 

442,667.70 

0.00 
0.09 

0.00 

2,8,767.65 261,449.40 578.160.50 127,373.55 839,609.90 934,301.70 

500 (1) 

(76)
(91) 

(107) 

(120) 

(10) 
(11) 

503 () 

MV DRAINAGE~ EOSIONV'(FS 

F.OfIll-. ial pipe Ul-'T 

RPrC, 76 cadianae 
= 91 cm di&n 

RCP- 107 ca diamme 
RCPC 120 dasm -

StunaA cm c fcrbt pipe b lwals 
Rcinftig oteel(c PC.,,RCPC 

Ranox-L clenir, rcpLcana mhme 
___e _d_CIsI 

CU.M. 

L-
LM 

L.M 

LM 

CUJM. 
KG 

LM. 

15.00 

4.00 

105.00 

6,700.00 

105.33 

676.06 
961.44 

1.272.67 

1,668.47 

1.44&20 

1.61 

327.57 

1.5"9.95 

2,704.24 
0.00 

0.00 

0.00 

152,061.00 

10,787.00 

0.091 

120.3 

772.64 
1,121.65 

1,454.48 

1,906.83 

1,655.09 

1.64 

0.00 
374.37 

1,805.66 

3,090.57 
0.00 

0.00 

0.00 

173,754.43 

12=,32803 

0.00 
0.00 

87.38 

411.17 
57035 

694.97 

891.77 

1,305.89 
21.04 

56.51 

1.310.70 

1,644.68 
0.00 

0.00 

0.00 

137.118.45 

140,96&00 

0.00 

59.37 

279.37 
394.73 

505.63 

659.04 

497.05 

3.09 

163.79, 

890.55 

1,117.48 
0.00 

0.00 

0.00 

52,19025 

20,703.00 

0.09 

-07.76 

1,183.81 
1.61-00 

2,149.45 

2,79&60 

2,960.96 
22.8 

0.09 
430M., 

3.11606 

4,735.25 
0.00 

0.00 

0.00 

310.902.88 

1532'%.03 

0.9O 

252.06 

1,366.60 
1,9462 

2473.27 

3,219.28 

3,2.51.14 

25.74 

0. 
54787 

3,78120 

5,466.40 
0.00 

0.00 

0.00 

341,369.70 

172,438.00 

0.09 



Table 5-4 (comabimmd)

(1STISIMAIE BRFAKIXWN
 

AURORA ROADS INIFRASfRU2IT E DX(VEIpMENr PROjInT
 
SLIGNi" .C: TAIl LANG- BONGABON
 

STION LENG'TL. 
ROADWAY WIDIi 
PROPCOC SUJRFACE-

8.3Klknwu
6 

m Pa, + I m 
P.ii,d Cemer Ccn 

id 
ne P.wies' 

ERXEIGN 

IESCRifON 

NQ 

(5) ro. ripw 

.Gau 

600 UjLrDh 

UNrr 

CU .t 
CU.M. 

LM 

(ANITY 

____ _____ 

"-----F-A 
I 

UNIT 

cost 

733.42 

696.45 

286.05 

-

COMPONENT 

---- oNom_ 
(=P3) 

UNIT 

ANrr. COST A.Mr. 

(I'1S() __
0.00 8-18.20 000 
0.00 795.94 00 

0.9 2 
i 00 

LCAL 

COMPONNT 
DR 

-
UNIT 
cosT AMr. 

(PPlsos) 

427.63 0.0 
1.003.72. 0.00 

*170.46 0.00 

TAXES 

UNIT 
COST 

(rePSOS) AMT. 

287.15 
3823 

115.11 

0.00 

0.00 

0.00 

SPUOICFANC1AL 

Cor 

UNIT 
CosT 

(p8smS) AMr. 

1265.83 0.00 
1,799.66 0.00 

497-8 0.00 

--
UK" 
COSr 

(PESO) 

1,448.20 

2,04&40 

571.62 

cosr 

Ar. 

0.00 
0.00 

0.00 

[LrAL TO ERALNAGCERSICNVWRKS 

V 2'IC1NTAL AUUS 

107.13119 191,0.60 281,041.83 74,901Z.8 47"-050.52 

603 (3) 

605 (1) 

(2) 
(1)) 

610117 

,! 

Nktlb gtxiI 

nnP a9n 

RxgU-iy ig-
I rmay Sr 

LM 

E.A 

.A 
Il 

2.00 

2.(1) 

2.00 

N96,00 

1,435.00 

1,435.00 
5,559.04 

0.0)0 

2.57000 

2,870)0X 
11,11R.0 

4'2.7 

1'10') 

1.644)0 
6,353.20 

000 

3,2 )0 1 

3,28001 
12,706.41 

000 

247.6 

785.57 

785.57 
3.102.72 

4.0 

O00 

1.5,.14 

1.571-14 
6205.44 

000 

346.% 

1.195.43 

1.195.43 
4206.24 

2.46 

0.00 

2 .086 

2.'086 
8.412.48 

0.o 

700.13 

2.425.57 

2.425.57 

9,455.92 

.99 

0.00 

4,851.15 

4.851.15 
18,911.85 

000 

990.12 

3,416.00 

3.416.00 
i28m6800 

8.20 

0.00 

6,83.00 

6.832.00 
25,736.00 

0.00 

rA,, o Lci8iLx 
h 19.20.43 9. 772 13.194.20 28,614.15 39,400.00 

.. . . ... . . ... ."I .. . . . :: : :' :''::: +:.:: :::" :"'".'" . . . .. ." 

I S13-TIOTAL TO SiXTfNT . 

10%C 

18,*'O.177.25 

18&8,017.7 3 

03 

21.120,255.37 

2,112.025.54 

....2323221.91 

' 

.2 

13,210.358.24 

1.321.035.82 

14.
5 31.394.0% 

8.090,590.06 

809.059.1 
8,899.649.07 

34.33.0613.61 

3.433.061.36 

37,763,674.97 

39.781,12.55 

3.978,112.6 

43,759238.11 

E.I 09 GL2.280 

SL-TOAL 
32261,014.47 25.555,59.00 

j 1,453,!39.41 

15.964.533.47 

889,964.1 

9,79.61 1.97 

3.776,367.50 

41,540,042.47 

4,375.923.81 

48,135.161.92 

8% S2P4V.lS COST"rrAL-L: GWITCob-r 1,7FZ,881.16
24,149,895.63 -044,4.0227,599,949,72 1"8,7626817.263,296.15 783.196.1210,MT783.09 3323,03.40.43.W644,863,245.87 tO5",-,5,974.97 



'ale 5-4 (coatnued) 
nsor IiMAn: ISRJ:AKIDDWN 

AURORA ROADS LNFRAS'lR T I '.AIY ,ELPlF.swrPROI-T 
5, m&K rxrSC : TAB LANG- BONcGAJON 

s noNLNLE L.1Th 114 K n 
ROADWAY WID'lt 6 m Pz-mn + I mm *da-
MOPCS SLRACF= A.Vtnl Cc Paarm 

1 LOCAL 
PAY 	

BC Cllc WNCIAL 
OPc .2FIGS 	 COD t2 r TAXES COSTCOST

I _.SRI~rIN UNIT 0UAh'TTY ''-'--------------- MIC - 
(I$=P7) (I s-P3) UN rrLI I UNIT UNIT

NLUNIT 	 .r 
UJNrr COS-, A~r. COST cosr COST 

coIT AMT AMI'. (n5SC6) AMIr. (PUSC()______s r1-ss , - .... __ _ I _ _ _ _	 
AMT. 

_ 

EAR fIVRK 

109 (1) Oerirm jlttg Sa"M. 86.240.00 1.99 171,617.60 1.1)
(3) Tr Rar,, Large FA 	

2 %.27 0.12 10,34880 1.00 86,'40.00 2.9 .10,483.o9 3.11 268,206.40561.27 010 61.31 09 1021 0.00 28.19 0.00101 (1) Rmov-	 167.52 0.00 187.67 0.00Li 0.00 0.0o 0.00 I 0.09 28.19(3) z of E gi C o_, ei t SU. 16,970.3 77.95 1.3 2,811.50 89.,4 	
0.00 0.00 0.00 28.19 0.001.50q,7)0 19.33 32.8030.10 38.99 1,660..-V 10&4102 (1) Lhumbl .	 . .B 9.81&45 13627 2,312,501.90C'J.M. 1,475.(K) 63.71 93,972.25 72.81 107,1 7.13 441(2) CAxn ez-n= i 	

t9.1.75 31.86 46,993..0 77...2 113,901.88 99.96 147.470.50CU.M. 6,25 0 0.) 0.0 0.0 moi 0.0 0.09 0.09 0.09 0,09 0.0Stzpic ecvix 	 0.0 0.00(3) ¢..xmn CU.M. 01.15 0.00 6980103 (1) Scu r..aca%-rm 	 0 ( i 3.77 0.00 10.57 0.00 731.t6CUIM. I.20.00 60.12 75.751-20 68.71 	 0.) 95.49 0(006.573o2 1.18 15.51.80 30.07 37,88.20 81.09 102.171.87 10157 129.23820(2) 	 B3ridge=aAvj CU..M. 60.12 0A)(3) 	 Fokkian frll CU.N~ 68.71 0(x) 12.38 0.k) %0.07 0.00105.33 0.9 120.38 0I) 87.38 	 81.09 0113 10-57 0.000.00 59.37 0.00(4) E.,ascnbeo p.xc eev~nin .C0( M. .4 ( 	
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Project costs include additional amounts of 10% for contingencies and 10% for general items,
office and service vehicles. Likewise, an additional 8% for construction supervision has been 
added to obtain the overall project cost of construction. 

5.6 MAINTENANCE COST 

An element far too often neglected when costing out a capital construction project is that of the
recurring maintenance costs. The TOR indicated that the Consultant should assess and report 
on various elements relating to the Operation and Maintenance Organization and its capabilities
to provide necessary resources to properly care for the new infrastructure. The Consultant 
developed a Maintenance Management Program for the three maintenance offices within the
limits of the project area. Aurora Province has one DPWH maintenance district and Nueva 
Ecija has two districts. See Figure 5. 1. The second district in Nueva Ecija is currently being
developed and as of the time of this study, has only eight administrative personnel assigned. A
small amount of heavy equipment is permanently assigned to each district with most of the 
maintenance equiprmnt needed being assigned to a regional equipment pool. 

Computation for the cost of road maintenance was based or, 1991 unit prices. Road maintenance
activities are classified into routine and periodic maintenance. Routine maintenance operations 
are performed regularly based on traffic volume and the road surface type while periodic
maintenance operations are performed to restore the roadway to its original condition. 

5.6.1 Existing Inventory and Resources 

The detailed listing of facility inventory, equipment and personnel assigned in each district is
shown in Table 5-5. Figure 5-1 shows the approximate district boundaries and location of
facilities. This facility inventory is current as of July 199t. Any rehabilitation, construction 
or reconstruction of roads and bridges in either province: will change the overall inventory as 
well as the nature of the work tasks necessary to maintain the new infrastructure. 

A review of personnel assigned to the two operating districts reveals the following: 

0 	 Aurora Province - of the total 48 persons assigned, less than 24 are line 
personnel with job titles relating to day-to-day road and bridge maintenance 
activities. The remaining 24 personnel are administrative, engineering, or line 
personnel assigned to building type maintenance; e.g. painter, plumber,
electrician, well driller. 

* 	 Nueva Ecija Province - of the total 66 persons assigned, less thn.n 30 are line 
personnel with job relating road bridgetitles to day-to-day and maintenance 
activities. The remaining 36 personnel are administrative, engineering, or line 
personnel assigned to building type maintenance; e.g. painter, plumber, 
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Table 5-5 
ARIDP STREET, EQUIPMENT & LABOR INV.NTORY 

DESCRIPTION 

. STREET INVENTORY 

a. Classification in km.Portland Cement Pavement 

Asphalt Cement Pavement 
Gravel 
Earth 

b. Length of shoulder 

c. Traffic volume 
d. Niumber/Length of: 

Culverts 

RCP 
Ditch 

Bridges 

EQUIPMENT INVENTORY 

Air Compressor 

Bulldozer 


Compa-.tor Roller, Vib. 

Concrete Cutter 

Crane, Truck Mtd. 


Dump Truck 


Excavator 

Elect. Generator 


lammer Drop 

Line Marker 


Lubricator 


Maintenance Shop Truck 

Multi-purpose Maintenance 

Pay Loader 

Port. Elect. Gen. 


Road Grader 

Road Rollcr 

Sand Blasting Machine 


Service Vehicle 


Sheepfoot Roller 

Truck, Stake Body 

Tricycle 

UNIT 


Km. 

Kin. 
Km. 
Ki. 

Ki. 

Im. 

Im. 
Km. 

units 

units 
unis 

units 
units 
units 

units 

units 
units 

units 
units 

units 

units 
units 

units 
units 

nunits 

units 

units 

units 

units 
units 
units 

AURORA 
NATIONAL PROV. 

5.42 0.00 

18.64 4.09 
201.45 111.83 

0.00 115.92 
460.14 

34.00 

3,79,.00 
451.02 

24.00 

2 

48 

1 

2 - --

_____2 _ 

7 

NUEVA ECIJA 
NAT. DIST-i NAT. DIST 2 

64.70 119.23 

20.39 2.5 
81.30 52.64 
0.00 0 

442.60 354.26 

482.00 1,383.00 

4,003.00 6,231.00 
332.78 348.74 

50.00 51.00 

2 
0 

2 
I 
1 

2 
2 

I 
1 
I 

I 
I 

3 
2 

-5 - -

2 


23 


1
 
i 


2 

TOTAL 
PROV. NATIONAL PROV. 

34.76 189.35 34.7 

1.85 41.53 5.94 
660.87 335.39 772.70 

0.00 0.00 115.92 
1,257.00 

1,899.00 

14,033.00 

1,132.54 

125.00 

2 
2 

2 
I 

1 

12 

2 
2 

I 

1 
I 

I 
I 

4 
2 
7 

2 

2 

30 

1 

2 
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Table 5-5 (continued)
 
ARIDP STREET, EQUIPMENT & LABOR INVENTORY
 

DESCRIPTION UNIT AURORA NUEVA ECIJA 
 TOTAL 
NATIONAL 
PROV. NAT.DIST- NAT.DIST2 
PROV. NATIONAL PROV.3. LABOR INVENTORY 

a. Number of manpower employed
 
District Engineer each 1 
 1 1 3 
Asst. District Engineer each 1 31 1 

Engineer 
 each 15 23 4 42 
Architect each_ 1 1
Const. & Maint. Gen. Foreman each 1 2 3
Well Drilling Supervisor each 1 1 2
Draftsman each 1 2 3
Const. & Maint. Foreman each 4 5 9 
Laboratory Technician each 1 32 

Well Driller 
 each 1 1 2
 
Const. & Maint. Capataz each 
 8 9 17 
Electrician each I 1 2 
Insrtrumentman each 1 1 2 
Plumber cach 1 1 2 
Painter each 1 1 2
Driver each 4 6 10 
Cost. & Maint. Man each 5 7 12 
Utility Worker each 1 1 2 

Total 48 66 6 120 

ILabor Inventory 

The second Nueva Ecija Engineering District is a newly created district and has only a skeleton force
comprised of eight personnel (six technical and two administrative) with approved budget on the current 
fiscal year. 

Manpower needs of this district is supplied by other districts and regional offices. The number of its
personnel can be obtained from its District Engineer, Engr. Leandro Lacsamana. 

Equipnment Inventory 

The li;tand number of equipment in this table are those that are presently assigned to Aurora and Nueva
Eci ja Provinces. Other equipment are available from the Regional Office which is based in San Fernando, 
Pampanga. 
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____ 

electrician, well driller. 

5.6.1.1 Existing Maintenance Budget
 

The 1991 maintenance budget for each district is reflected in Table 5-6.
 

Table 5-6 
1991 MAINTENANCE OPERATION BUDGET 

._ DISTRICT CATEGORY BUDGET P TOTAL J 
Nueva Ecija 

I 	 Bridges 653,000 
Roads 1,131,000 5,784,00

II Bridges 1,096,000 
Roads 	 6,263,000 7,399,000
 

Aurora 

I 	 Bridges 549,000 
Roads 8,769,000 9,318,000 

The total number of kilometers of roads assigned to each maintenance district and the average 
budgeted cost per km is reflected in Table 5-7. 

Table 5-7
 
AVERAGE ROAD MAINTENANCE BUDGET
 

AVERAGEDISTRICT TOTAL BUDGET -P KM OF ROADS BUDGETED _______________ 	 COST PER KM 
(P) 

Nueva Ecija
 

1 
 5,784,00 174.4 	 33,165 

1I 	 7,359,000 166.4 44,225 

Average 38,565 

Aurora 

I 9,318,000 226.3 41,175 
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This budget level per km appears very high for the level of service provided. The most 
probable reason for this is the fact that salaries for administrative and engineering staff are
included in the budget and these staff persons do not contribute directly to the maintenance. The
Consultant's experience reflects that a reasonable level of maintenance should take into account 
the foAo;ov,,P average costs: 

, Routine Maintenance 

unpaved P 10,000/km/yr. 
paved P 30-40,000/km/yr. 

*' Resurfacing 

- unpaved P 10-15,000/km/yr.
 
- paved P 8 00-1,000,000/km/yr.
 

It is evident that since the existing DPWH budgets reflect both bridge and road maintenance 
elements and that the costs per km shown above are for road only, the annual maintenance 
budget allocated to each maintenance district is inadequate. 

5.6.2 Proposed Work Program and Budget 

In order to develop a reasonable Work Program and Budget, the Consultant determined the 
significant maintenance activities being performed or which should be performed to maintain the
roadway system. Crew sizes were estimated both for size and for work classification. Daily
work output criteria were established utilizing expected accomplishment for a given task. 
Equipment and materials requirements were estimated for each work task on an annual basis. 
From this composite of resources and work accomplishment criteria, an annual work program
and budget was developed. The Work Program and Budget summary by maintenance district 
is shown in Table 5-6. Table 5-9 provides a detailed accounting of the necessary maintenance 
program by activity. Shown are inventory, effort level per task on annual basis, average daily
production, crew size by labor class, equipment need, and materials requirements. Listed also 
is a month by month projection of labor needs based on each activity. 

This annual budget reflects a total labor component of 45,777 labor days. Unallocated time
(sick, holidays, vacation, non-productive) has been estimated at 17% of total labor days.
Current staffing of 60+ line personnel available for maintenance equates to less than 19,000
labor days (6 day work week) available annually or less than 16,000 labor days (5 day work
week) available annually. Thus, the current maintenance organization is grossly understaffed 
to keep the existing infrastructure properly maintained. 
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REPRT PATE: 08/01/91 Table 5-8 UPDATED: 07/31/91
WPEQ31 DEPT. CF PUBLIC WORKS &HIGH'AYS 

WOF,FOSAF NELDGETAD. 
ALL YMAGEMENi UNTS 

1551 - 1332 

ACTIVITY IN'VETORY IVENT EFFORT l4,FY< "CF32 CREWCREWLAEOR LAEOR EUIF' MATER!L TOTL 
GMT UNIT A-EA ,':.U;TITY UNI T LEVEL GUANTITY (NI T L:'Fs I'AY3 SIZE A y S s 

FFO A : I -

I ['iTCH CLEANI:G 
L: 451 KY. 2.,0 902 K .,0 150 22.00 3.57 131.? 1047. 0 23 " 

NEZ I 333 2.03 6.66 6., 00 111 22.10 244. '673 773' 0 174. 
,E 2 2-; 2,0C 697 6.00 11" 22.0 25 13V1 1 I' 0 1 7 

ACTIV[ 7i . L.E lb.' 0. 00 22.:3053 M'''31 2630:5 0 .a 2 

2 5,""" CUTTI" 
kuI 1 -. 0 H A 75 2!. 1575 636. 0 . .5n.2.00 1.20 . "4 

NE 1 2.00 133 1.20 11 (11.2 2331 e
21.0 1:1I 

2.0 0105 29: 1.20 174 21.10 3 42 212 0 "1 

ACZT'.VI TY "T 21$ 0.0O0 ':..... 75g.3:"2.310 3'42 !C" $.'2 

" ..... 7CI' "",. 15 14I;01 '-"" H, , 
•E.2,00 " 70 5'0.0, 13 12.1 215 -, 12"0 ( 214:
E 1 . 0.14 [ !5!1 2122 0 ,:.:25 3 12,.05 

. .. ... .. --- -i ,"- 4441T---- --.- -- 0 

A', I ''7_A 
U~ ~~ 7.Q1$ '- ~24 .12.130 34 

A1' 7. 0 N.;4 
ii.~~.0- .-. T2M . . .. . 3263M20W4-1 . . . $1- .- " "•..... --------- - - -- -- - -- --- ---- 

*c. ,ZZ.-/' 1'(. 202r%' 7, 0 32 7:?.0(, 2".''1. IS":. 1(53'3? 0 3" 
'21 1.1, 1, ' ,,t :13277 ; -""4 '- 6. -.4 3,"1i 7.50 7,U. 2 1 :; , 4' . 1'02 

S- .I 7 C Cf ... : I.. .. ' . 

" -... . .. ..... ... ... -- - - ------- , - --- -- -- .:. ---.'""- .. --.

23.0 414 1*-' 'n. 

4,' ,2. 3.5 2002 33 

A".IVIiT-'.125 0.10.' 7eNE 2.0 2514r 22.1 " : " 1131(03! 5:3: '9'233' 0 I'" 

A r 1. 111:0403f, I.T0 1-7 0 r 750.00. 10 191 " 16 12131 ::; 4,13 s:2 
E 1 122346 1.0 172,1 755.10 1,6"3It.(0 2121 '3512 67401 13270 .- " 
E 2 15 005 1.1,) 15000 75.00 20 12.00 26 0 1171 2'6.4 16.27 116. 

-------- ................ ...................................... 
i",TIVITY T,.TALS 243130 0.00 2431:33 4319 19456 1372 *2 27023 1-.3766 

5 -. 139 

http:ACZT'.VI


---------------------------------------------------

------------------------------------------------------------------------------------------------------------------

-------- ------

------------------------ --------
------- --------- -------

-------------------- -----------------------------

------------------- ------------------------------------------

------------------ ----------- ----------------------- ------- ------- -------- --------

,dj PATE: 08/01/91 Table 5-8 
DEPT. OF PUBLIC WORKS&HIGHWAYS 07/31/91 

FROGRAM AMD 

ALL MANAGEYENT UNITS
 

WORK EUDGET 

............
 1991 - 1992 

ACTIVITY 
 INVENTORY INVENT EFFORT WK ... NT UNIT AREA UNIT LEVEL QUANTITY W LABOR MATERIAL TOTALGUANTITY 	 CREWLABO-R EOUIPUNIT r[P I'AY$ SIZE VAYS $ $ $ $
 

FRO6',m: I - m.irterare (crtir,ued) 

EFCCFSLA. FEFL ,.EXENT
Au 1 3C. f 1626 1,.00 16 17.00 27-6 1147tE i 00 0.,5 19410 	 62 17777 1.;556106 .0,0 1,, 14.00 272,E. 2 75.0 	 1224 915 "479 64.30.05 35769 1000.0 .- 14.r0 	
54 

501 2253 163 46S957 4$:07 
ACIVTY .... •00.055:, 	 -------------------------------------

1049 4626 2639 741213 77247L:' 
S FCCP SEALIN . F JOINTk,! 1 5420 .16 867 640.00 1 5.00 7 31N. 1 6C470 0.16 1052 	 0 104 135.00 16 5N';E 2 11230 	 13
0.16 19077 
 640.00 30 5.00 145 
 673 , 2289 29"2 

~~--- -----------ACTIVIT' TOT(L 1"93 	 632890.00 30296
------ ----- ----- -- --- --- -- --- -- --- --------- .0 -------1f . -------- --------470. 
F0D; 4G:V -F. ELLIt ; 
.4, .. N 25 302175 S! N, 400'zT60 76 24.00 I.:l 7, 3 33677 1610'0 2,'" 

. .... n ,'i 'J" . 0 20424,0; 474 )7 7..; 	 41" 
421 5 

1VrI-. "..7.. . . . . .. . . ..	 ------------------------- ------ -----

,E I 1'.,.. 	 24II,'* 47,09..
1,.00 122:340 	 C1,.1.9: ' V'' 5 7.0",( 1.'5 1''7 --,0A, 3O -", 4?
NE . 1.00 15000 24 C' r 6 7.0 44 197 41'A L0 

" ; , Ty 0.00 2491,'.0 

i" r.::l crrrSL 727 .273 0 6-,12 1 .
 

-. "LAr(
 
C"".U 0:
.1 560u.. I 	 . '; !1~f13.0O0 145 t5 3:7 140 I0"; 

,I
- 750,10 	 3' f '2 1 :, 7 ?. 71,,4 2 13.00' 	 ,72!135 11," ,.. 1192 1 4 144' 

1;: ";.0"( 12---------........-------- ------- .4 14 H l'I:,.' :7.-s 9. 
i).:iT ~T E."L.:. '--.

0.10I N I6.(IIC 1'23.;0 6'230.e 3c,-,r 	 13.) 77130,:4 y-: 44452' £.C4" $3• . . . . 
.00
.. :o ') 210 C.. 1 0. . 0' : 102 

14 F14E0T;.i I1"u.! % N'I 1.00 100 5.,.0 2w'... 1 ,6;60 15N/ It 0 4r. 41l;ii11,' 1.00 1193 2'W.f:( 6 &r,".; 3;0.r
1..,1,0' 2 08 20 'z 11 6.00, rr flu 0 1022 I3"h 

AC:TIVI [y TOTALS Vr4 0.00 3506 
 1'b '529 0 16'3 2I48
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----------------------------------- 

ATE: 08/01/91 Table 5-8 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS & HIGHWAYS
 

PFGRAII 
ALL 1ANAGEMEfIT UNITS 

WORK AND BUD6ET 

1991 - 1992 

ACTIVITY INVENTORY ItNENT EFFORT WORK WORK CREWCREWLABOR LABOR EUIP MATERIAL TOTAL
M,,T UNIT AREA OUITITY UNIT LEVEL GUANTITY UNI T A*F DAYS SIZE LAYS $ f $ i 

:------------------------------------------------------------------------------

r-.J':,',;R: 1 - r.=int .n~r,:- (xortiru=d) 

; UN-LLOCATEI TiE 
AU 1 1,00 3200 MANDAYS 7.0, 457 7.0 32 0 ... 0;IIAUYS 3200 
NE 1 24 00 1.00 2400 7.0 343 7.00 24%. 121 0 12 1
t;E 2 2000 1.00 2000 7.00 2,6 7.0 2000 1014. 0 0 1(. 

ACTIVITY 6T 0,00.00 7600 7600 354 0 0 : 

F.R...Ri, TOTALS 49777 202376 i27221 1i3 19497':,0 

R, TOTALS 45777 2029 76 627.:22 11:1',592 1;4f7 
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REPORT DATE: 08/01/91 Table 5-9 Upr)ATED: 0.7/31/91
[:'EPT. OF PUBILI': WORK'S & HIGHWAYS 

ACTIVITY PLANS
 
AURORA
 

1991 - 19'?2 

F'ROGRAh : I m. i rit.ere. r,_e 

1 1,IrCH CLEANINr-	 - - --------------------------------------

RESOURCES 
Lump Saum T..al Cost: Ci. Oct Class It 'uar'b..it ty Rt. 

I rve' .c. r v.: 451 l M L 1 frcliR'FhAN 1 . CC i. 94 
Effort. L.evel : . C0 L 5 [:RIVER 1 .C. 55. 

L 7 UNSK. LABORER 2 . C, 0 . 4'7 
1.cr : i-iiar't. i'.,:vf", 2. :i E 1 ['U1IHF "*R'T:::: 1. QC :-. 71t 9 

Aver e ,E ily 
F'r ,:,:::. t. ii : :-,. CiC KM 

Crew Size: 22. Ci1.1 
1 Aj, 

ew 
Sep 

,_/-: 
Ci:]'. 

151.' 
o.Nov 

Unit 
[:ec 

Cost.: 
T ar- Feb 

$.26. 15 Bud,_et : 
tblra - Apr hy jun 

$23, 5':-1 
Tot.a] 

r . ,r' r .-t .: _,, 
Labr:2: 

.-
2' 

, - ' 
265 2265 

C7 -.
265 '?2. 5. 6 

1'" 
.2. 

2 G :-.- CLITTIN. 

z pRESO.I R ES 
-..urn g S 'm r ci..:a1 C,::,:.: N. CiC : ] ass. 	 I;.u.-.r'r. t :.V Re. .'-.s 

: riven, ,-,r 45. H1 L 1 FIIREMAN At.LL .i* 

Effort:. .'v- - 2'. CC' L 7 li;. LAFBCiREf :20. Cii C. " 
E 4 FoRT. C:_ITTE1i 2 . 0 i..., 

A-',eraq,:e F,-i1, , 

c,,u 1.20 Hs 
(::'e..' ;: 7;1 I'1,1 I:l~ V ['a,vs.:. - ' 1.1'j. Cot:,::- ' i 4 6-:. 2"-7 h:uck:l,:J : g:*13. 16, 

.- l f- - £: F iLh[: 1 Nov [',,: .-.- r-, Fe F,a r Apr NM y Jun T .. a 1: 

L: :',r C',-,.,' 1 2 112 125 1.1:2 126! 	 126, 142 1t 125 126. 124.:,£ 1:57.iZ:.: 126-' 

PC"S_1'i:E .: 

I rver, T1:, 1"'" : F. :p-.-: i Cs i 	 1 1 F:REN,'iN 1. -

Effort. L.yi : 2. 'o 	 L .:; 1,,IVE " 1 Ci') i* . ."
L7 I I - V " .. i. 

I M. 	 ,,:.1.7: u . F 1 . ' 7 

,:,,d,. 'L,'- :Fi7 - 1' 55(1 ei. . Si : 

#': rew Si e: 12.,C11i CIlewj [ays : 15 I. C.c. sI.t 7 .2 . B'u,,et- : ,1'.' 

Jul AuAI Sep, ,: t. Nov E.La.: Jan Feb r Apr M'E.y Jur Tt. a 1 
F'er ,e t. 9 9 :-: 	 :_ 9 :3 :': :-: - :3 1 i 
Labor Days 17 17 15 17 15 15 17 1 15 15 15 15 1m4 
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'REPORT 'DATE: 08/01/91 Table 5U9 	 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS & HI GHWAYS 

ACTIVITY PLANS 
AURORA 

1991 - 1992 

PROGRAM: 1 mainteriance (continued) 

4"GRAVEL ROAD GRADING-
RESOURCES 

Lump Sum Total Cost: 17.00 Class Quantity Rate 

rventory: 201.50 Kr L 1 FOREMAN 1.00 0.94 
x Effort Level: 10.00 L 4 EQPT OPTR 1.00 0.66 

L 5 DRIVER 1.00 0.56 
Work Q'.4antity: 2015.00 KM L 6 SK. LABORER 2.00 0.56 

L 7 UNSK. LABORER 4.00 0.47 
Aver'age Daily E 5 GRADER 1.00 ID.98 

Producztion: 7. 00 KM 
xrew Size: 9.00 Crew Days: 288 Unit Cost: $16.16 Budget: $32,563 

Jl Aug Sep Oct Nov Dec Jar Feb Mar Apt May Jun Total 
Percent 9 9 :: 9 1:8 r3 100 
Labo.r Days 233 233 207 233 2:7 207 233 207 207 207 207 207 2591 

,5 OR RD SPOT REGRAVELL 	 -----------------------------------------

RESOURCES 

L.4mp ;L;urn Total Cost: 0.01"1 CI:ass Quantity Rate 

Inventory: 201.50 K'M. L 1 FOREMAN 1.00 0.94 
;;Eff:rt. Level: 1.100 L 4 EQPT OPTR 1.00 0.66 

L 5 DRIVER 1.00 0.56 
Work '.Qianrti t.y: 201.50 KM. L 6 SK. LABORER 2.00 0 . 5156 

L 7 UNSK. LABORER 2.00 0.47 
Average Daily E 5 GRADER 1.00 8.98 

Production: 0.5: KN. 	 E 6 SHEEP FT ROLL 1.00 6.10 
E 7 PNEUMA ROLLER 1.00 5.02 
E 8 WATER TRUCK 1.00 1:3. 2;. 
E 9 WATER PUMP 1.00 0.47 
M 3 C. AGGREGATE 7.50 10.67
 

Crew Days: i 

Jul Aug Sep 0,-:-t Nov be,: Jan Feb Mar Apr May Jun Total 

Per cent 9 9 8 9 ., 9 8 8 8 100 
Labor Days 254 254 226 226 2..6 . 2821 

Cr'ew Si.ze: 7.00 	 41::. l.l, Cosni: $7618.21 Bud-pet,: $154,794 

254 226 226 254 226 2:6?226 

5- 143
 



- ----------------------------------------------------------------- ---------------

----------------------------------------------------------

---------- 

REPORT DATE: 08/01/91 Table 5-9 UPDATED: 07/31/91

DEPT. OF PUBLIC WORKS & HIGHWAYS
 

ACTIVITY PLANS
 
AURORA 

1991 - 1992 

PROGRAM: I maintenance (continued) 

6 GR RD SHOULDER GRAD'G ................... 

Lump Sum Total Cost.: 0. i10 Class 
RESOURCES 

Quantity Rate 
Inventory: 460. 00 KM L 1 FOREMAN 1.00 0.94 

x Effort Level: 2.00 L 4 EQPT OPTR 1.00 0.66 

Work Quantity:. 
.... 

920.00 KM 
L 
L 

5 DRIVER 
6 SK. LABORER 

1.00 
2.00 

0.56 
0.56 

Average Dai'y 
L 
E 

7 
5 

UNSK. LABORER 
GRADER 

4.00 
1.00 

0.47 
G1.98 

Pr'oduction: 20.00 KM 

Crew Size: 

Labor Days 

9.00 CreW Days: 
Jul Aug Sep Oct.

,:9..,
37 37 33 37 

46 
Nov 
33 

Uit 
Dec 
33 

Cost: 
Jarn 

9 
37 

Feb 
-

33 

$5.66 Budget: 
Mar, Apr May

,-, 8 8 
33 33 3,3 

Jun 
8 

33 

$5,204 
Total 

100
414 

7 BIT SURFACE PATCHING-
RESOURCES

Lump. Sum Total Cost.: 0.0011 Class Quartity Rate 

Inventory: 111840.00 QS L 1 FOREMAN 1.00 0.94 
x Effrt. Level: 1. 00 L 4 EQPT OPTR 2.00 0.66, 

L 5 DRIVER 1.00 0.56W.Jork Quantity: 1118::40. 0:0 8 ) M L 6 Sf-. LABORER 3. 00 0.56 
L 7 UNSK. LABORER 6.00 0.47

Average Daily E 1 DUMP TRUCK 1.00 8.71
Production: 750.00 SQ M E 10 V-DRUM ROLLER 1. 00 7.60 

E 12 LOADER 1.00 16.67 
E 15 ASPHALT MIXER 1.00 18.67 
M 3 C. AGGREGATE 5.60 10.67 
M 4 ASPHALT 90. 00 0. 24 

I:rew Si ze: 13. O: Crew Days: 149 Urit.i:st.: $0.74 Budget.: $82,481.1
Jul Aug Sep Oct. Nov Dec .r, Feb Mla, Apt lay Jun Total 

Percet:. 9 19 8 9 8 1-'- 8 :E, 88 8 8 100 
Libor Days 174 174 5, 174 155. 155 174 155 155 155 155 155 199 
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,REPORT DATE: 08/01/91 Table 	5-9 UPDATED: 07/31/91
DEPT. OF PUBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS
 
AURORA 

19911- 1992
 

PROGRAM: 1 	maintelance (continued) 

S PCCP SLAB REPLACEMENT' - -------------------------------------
RESOURCES 

Lump Sum Total Cost.: 0.00 Class 	 cluantity Rate 

Invernt:,ry: 	 32520.00 60 M L I FOREMAN 1.00 0.94 
x 	 Effort Level: 0.05 L 6 SK. LABORER 4.00 0.56 

L 7 LINSK. LABORER 12.O0 0.47
Work Quantity: 1626.00 S0 M 	 E 14 CONC. CUTTER 1.00 2.31 

E 16 CONC. MIXER 1.00 2.50Average Daily 
 M 1 CEMENT 191.00 4.26 
"Production: 100.00 SQ M SANDM 2 	 9.00 4.S1 

M 3 C. AGGREGATE 17.00 10.67 
M 5 REBARS 40.00 0.58 
M 6 LUMBER 70 O0 .44 
M 7 NAILS 1.00 0.93 

Crew Size: 17.00 *Crew Days: 16 Uni. Co.st: $12.02 Budget: $19,550l
Jul Aug Sep Oct Nov [:ec Jan Feb Mar Ap-r May Jun Total

Percent 9 9 8 9 8 9 I S 8 8 1 00 
Labor Days 	 23 25 22 25 22 22 25 22 22 22 22 22 276 

9 PF'CP SEALING OF JOINT 
RESOURCES " 

Lump Sum rotal Cost.: 0. iO0 1ass i.7.4 tty Rate 

Inventory: 5420. 00 M L I FOREMAN 	 1. 00 0.,4
x Effort Level: 0.16 	 7L UNSK. LABORER 4.00 0.47 

-i 4 ASP1HALT 320.00 0.24 
Work Oant, i ty: 867. 20 M 

Average Daily 
Product.i or: 40. 00 M 

C:rew Si ze: 5.001 Crew Days: I I. I1,5C,:.st: $0, I1 Bu.4,e.: 

Jul Aug SeF O::t Ul.-v D: Jan Feb Mar Apr May Jun Total
Percent. 9 9 : 9 	 9 :? 	 R 101

Laborw Days. 1 1 1 1 1 1 1 1 1 1.1 1 
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l EPORT DATE: 08/01/.91- Table 5-9
 

DEPT. OF PUBLIC WORKS & HIGHWAYS
 

ACTIVITY PLANS
 
AURORA
 

1991 - 1992
 

PROGRAM: 1 malntenance (continued) 

10 GR RD REGRAVELLING
 

Lump Sum Total Cost: 0.00 c:lass RESOU--------------------------------------------------------- tRCES 
___ . ____ 

Inventory: 1208700.00 SQ M Lx Effort Level: I FOREMAN 1.000.25 0.94L 4 EQPT OPTR 2.00 0.66
 

Work Quantity: 302175.00 SQ M L 5 DRIVER 3.00 0.56
L 6 SK. LABORER . 8.00 0.56 
pAverage Daily L 7 UNSK. LABORER 10. 00 0.47E 1 DUMP TRUCK 1.00 8.71Produ.ctIon: 4000. 0 SQ M E 5 GRADER 1.00 8.98 

E 6 SHEEP FT ROLL 1.00 6.1flE 7 PNEUMA ROLLER 1.00 5.02

E 8 WATER TRUCK 2. 0 0 '13.22 
E 9 WATER PUMP 1.00 0.47I 3 C. AGGREGATE 200. 00 10.67
 

Crew Size: 24.00 Crew Days: 76 Unit Cost: $0.67
JulI A.g' SeP Oct 
Budgdet: -202,804Nov Dec FebJan Mar Apt May Jun TotaPercent 9 9 8. 9 8 13 9 8 8 8 G: 10Labor Days 163 16.3 145 163 145 145 163 145 •145 145 145 145 1813 

11 BIT SURFACE SEAL COAT ----------------------------------------
RESOLURCES
 

Lum.,p Sum Total Co-st: 
 1. 00 Class Quantit y Rat.. 
Irvent-ory: 111840.00 MSQ L I FOREMANxEffort Level: 1.00 0.941.00 L 6 SK. LABORER 2.00 0.51, 

Work Quantity: ijj140.00 SQ 1. 7 UNSK. LABORER 4.00 0.47M N -3 C. AGGREGATE 3.00 10.67 
m 4 ASPHALT 140.00 0.24Averagc-Daily


Product.i on: 2400. 00 MSO 

C::r', si,.. 7.00 Crew ljays: 47 Unit C-s$0 $4, 26
Jul Aug Sep Oct. Nov Dec FebJan Mar Apt May Jun To-al9 8 9Percent8 8 9 8 8L b:.r. Days 2,9' 2•:.9 26 8 8 1002. 26 2,6 29 26 26- 26 26 20, 326, 
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Table 5-9 
REPORT DATE: 08/01/91 
 UPDATED: 07/31/91

JDEPT. OF PUBLIC WORKS & HIGHWAYS 
ACTIVITY PLANS 

AURORA 
1991 - 1992
 

PROGRAM: 	 1 maintenance (continued) . 

• 	 12 DBST SINGLE OVERLAY ---------------------------------------

RESOURCES
Lump Sum Total Cost: 	 0.00 Class Quant.ity 	 Rat.-} 

Invent.ory: 559. 00 CU M L I FOREMAN 1.00, 0.94
 
x Effort Level: 
 ). .1 L 4 EQPT OPTR 2.00 0.66 

.. L 5.5 DRIVER 1.00 0.56
Work Quant.ity: 55.90 CLI M L 6 SK. LABORER 3.00 0.56, 

L 7 UNSK. LABORER 6.00 0.47

Average Daily 	 E 
 1 DUMP TRUCK 1.00 8.71

Production: 5.00 CU M E 3 ASPHALT PAVER 1.00 21.69 
E 7 PNEUMA ROLLER 1.00 5.02 
E 8 WATER TRUCK 1.00 13.22 
E 10 V-DRUM ROLLER 1.00 7.60 
E 11 V-TANDEM ROLL 1.00 7.78 
E 12 LOADER 1.00 16.67 
E 15 ASPHALT MIXER 1.00 18.67 
l 4 C. AGGREGATE 5. 00 10. 67 

M 4 ASPHALT 240.00 0.24 

Crew Si ze: 	13.00 Crew Days: 11 Uliit Cost.: $192..88.i-" Budget: $10, 762
 
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apt May Jun Total


Percent 9 9 8 V 8 9 8 8 8130 8 8
Labor Days 13 13 13 12 12 12 1212 12 13 12 12 145 

13 BIT SURFACE OVERLAY -----------------------------------------


RESOURCES
Lump Sum "rota] Cost 	 0. 06 C] ass Quantit.y 	 RFt" 

Inventory: 2796.00 CU 11 11 FOREMAN 	 0.941.00 
Effort Level: 0.10 L 4 EQPT OPTR 2.00 0.66 

.........-- 5 DRIVER 	 1.00 0.56
Work 'uant.ity: 279.60 CU It L 6 SK. LABORER 3.00 0.56 
L 7 UNSK. LABORER 6.00 0.4.Average Daily I DUMP TRUCK 0I.D* 8.7

Prodoction: 5.00 CU m f. 3 ASPHALT PAVER 1.00 21,4 .C 
E 7 P'NEUMA ROLLER I.00 5. 0', 

E WATER TRUCK 1. 100 1:3. 1 
.E 10 V-DRUM ROLLER 1 .100 7. 6u 

E 11 V-TANDEM ROLL 1.00 7', 
'-12LOADER - 1.. 6..7 

- El - 15 ASPHALT MIXER 1.00 ?16 
Z'' 0. AGG'IREGATE 5. 00 10.67 

N .4 ASPHALT 240.00 0.24 
Crew SIze: 13.00 Crew Days. U. 16 1d 

Jl1 Aug -Se.P. Oct. Nov Dec Jar, Feb Mar Apr, Nay Jun1 T . I 
percent 9 9 9 ID 8 10011.9 	 G 1: 8l C-1
Labor Days 675 65 58l 671 58 6. 58 I 158 58 58 72751 	 58 
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EPORT DATE: 08/01/91 Table 59 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS 
AURORA 

1991 - 1992 

PROGRAM: 1 maint.etance (cor,tirnued) 

14 PAVEMENT MIARKING ------------------------------- --------


RESOURCES 
Lump Sum Total Cost: 0.00 Class luantity Rate
 

Inverpt.ory: 100.00 SQ M L I FOREMAN 1.00 0.94
 
x Effort. Level: 1. 01 L 8 PAINTER 5.00 0.5.,"
 

---------- M 8 PAINT 10.0 9.26
 
Work .uaIlity: 100.00 SQ M
 

Average Daily
 
Production: 200.00 SQ M
 

Crew Size: 6.00 Crew Days: I Unit C,t: $0.61 Rudge: $61 
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total 

ercert. 9 9 8 9 8 8 9 :. 8 8 8 100 
Labor Days 0 0 0 0 0 Ci 0 .- 0 0 0 0 :3 

99 UNALLOCAIED TIME -------------------------------------


RESOURCES

Lump Sum Total Cost.: 0. C0 Class Quantity Rate 

Inventory: 3200. 00 MANDAYS L I FOREMAN I.00 CI0.94
 
x Effort Level: 1.00 L 2 CARPENTER 1.00 0.6.5
 

33 MA$ON 
 1. O0 0.61
 
Work Quantity: 3200.00 MANDAYS L 4 EQPT OPTR 1.00 0 66
 

L 5 DRIVER 1.00 (. *6 
Average Daily L 6 SK. LABORER I. 10 0.56. 

Production: 7.00 MANDAYS L 7 UNSK. LABORER 1 . 00 0.47 

Crew Size: 7.00 Crew Days: 457 Unit Co s: $5.07 Budget: 16,23-; 
Jul Aug Sep Oct. Nov Dec Jan Feb Mar Apr May Jun Tota) 

.ercent 9 9 8 9 8 9 8 8 8 8 c100 
Labor Days 288 288 . 256 288 4.56 256 $8 2 6 256 256 256 256 32001t7 

.....44 ... . = ...
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REPORT DATE: 08/01/91 Table 5-90
 
DEPT. OF PUBLIC WORKS & HIGHWAYS
 

ACTIVITY PLANS
 
NUEVA ECIJA 
1991 - 1992
 

PROGRAM: 1 maIntenance 

I DITCH CLEANING --------------------------..... .. . . S " 
 - , . R ES O U RC.E S . ... 
L- SLumpTotal Cost:S.m 0. 00 Class Quantity Rae 

Inventory: 332. 78 KM L 1 FOREMANx:Effort. Level: 1. ct U 942.00 L 5 DRIVER 1.00 01.56. 
L 7 UNSK. LABORER 20.00 0 47Work Quantity: 665.56 KM E I [LIMP TRUCK 1. 00 8.71 

Average Daily

Pr d ,ctior:
6.00 KM 

i.;rew Size: 22.00 Crew Days: III Unit Cv-=t.: $26.15 Budg_iet: $17,403Jul Aug S e Oct Nov Dec Jan Feb MarPercent 9 9 8 9 9 8 ; 
Apr May Jun Total
 

Labor Days 220 220 195 220 220 195 
8 -? 8 7 100
 

195 220 19195 195 171 2440 

2 GRASS CUTTING 
RESOLURCESLump Sum Total Cost.: 0.) C S .. Quantity Rate 

Inventory: 66.60 HA L I FOREMAN 1.00 0.94x Effort Level: 2.00 L 7 LNSK. LABORER 20.00 1,47 ... 
------ E 4 P'ORT. CUTTUr 20. 00 0 .5'FWork ,. tity: 133.20 HA 

Ivveragie Daily
 
Production: 1.20 HA
 

f-4,eW Size: 21.00 Crew Days: 11I U,.i t 
 Co ,f, 146. 27 .ud'.et: $19,4 E83 
Jul Aug Sep Oct Nov Dec Jan Fab Mar- Apr.9Pece, May Jun Totali9. 9 . 8 9 5e81 100 -Labor- Daya 210 210 186 21 18 r: 18 2 11. 1$6 1-6 16 186 186 2331 

3CULVEkRT CLEANING 
L.mp Sum Tot-al 000 CAsRE.CE :os Quantity ..R 

Inventory: 4485.00 m L. I FOREMAN 1.00 0.94x Effort Level: 2.00 . L !r. DRIVER I. 01.0 0.56 

------ L 7 UNSK. LAPORER I. 01.47Wo irkQuantity: -8970. 0.1 11 10. Q0
E I DUMP TRUC' 1. 00 8.71 

P .- t g " 500.0 t " "c,, 

Crew Size: 12. Ao Crew. Days: 1S U t 1nit $0.24 Btdget.: . $2, 14uju1 Aug Sep Oct No'v Dec Janr reb Mat Apr, M~ay Ju.n Tot~al.Percent 9 8 9 _181 : 8Labor Daiys 19~ 19 17 19 
S 8 10 rl17 17 19 17 07 17 1717 21 

5.- 149
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---------------------------------------------------------------------------------

REPORT DATE: 08/01/91 Table 5-9 UPDATED: 07/31/91
DEPT. OF PUBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS
 
NUEVA ECI.JA 
1991 - 1992
 

PROGRAM: I mairtenarice (rontiri iei) 

4 GRAVEL ROAD GRAE'ING----------------------------------------

RESOURCES
Lur, Sum Tot-al Cost.: i. i C 1ass Q,.arit.it.y Rat: 

Irivertory: 81.30 KM L ! FOREMAN 1. C'19i C'
Effort. Level: . L 4 E.F-'T OFTR 1 .0 0C. d
 
L 5 DRIVER 1. ''C1..56

Wor 1' a' t. it.y : :31:3. 10 [>'1I L 6 Si. LABORER 2.00CC 0 . 5. 
L 7 i. LABORER 4. 00 C'. 47Average Daily E 5 3RAL-ER 1. C01 S. 

Sizreei?: 9. 1'0 Cl rew Days: 116- Uri, . Cost.: $16. 16 Budget.: $13, 13,?f
.JulI AUP Sep Oc:t. Nov :e,- .Jan Feb Mar Apr May Jun lt .aot 

P~r':ert 9 .- G1. 9 G. D.7i 8 F 11:11),
Labor Days .4 94 :-34 94 ::4 : -4 94 :4 :84 :34 :G:4 -:4 I.045 

5 GR RID SPOT REG'iRAVELL ---.... . . . . . .. . . . .. . 
RESOURCES

LIIJmplF' Sur Tote.1 I-Cos 1-.:0 i. II0 Cl'ass QuC ' ..anti:y 'ak: 

I-ri0van tot-y: 31.30 i'.M. L 1 FOREMAN 1. '0 0 -14 
x Effo,rt. Level: 1.00 4 EOPT OPTR 1. '0 1 6. 

............- L 5 DRIVER 1. 00 I WNo r P -'a~tr, it..: : 1.* 310: .1'. L 6 S-<.. I LABORER 2.00 C" W.-
L. 7 UNSK. LABORER 2. 0 0r'iera. [ai V E 5 GRADER 1.. '.10

Pr ocict.i 'o: i .-511 KM. E 6 SHEEP FT ROLL I . 'C 6. 1. 
E 7 F'NEUMA POLLER 1i. . ) .W 
E ::-.:WATER TRLIC:K 1 C 3. 2.:. 

1E 9 WA TER PIUIP 1 . ' I4/ 
M1 3 .. AG3 RE GATE 7.50 11:1. i1 

Cr-ew Si Le: 7. i,0 Crew -=,ays: 1I.:3 Ur i t Cos:,-. S7,::. 21 B,. e:. S62.40,
Jil Aiq Sep O,-h Nov De:: .3.Tr, Febt, Mar" Ap r MaEy JutIl T ,-t. :,

Perc:ert 9 9 8 9 3: : ?: ' : :' 1 i1:1 
-L - Days i 102," 1 102 9[ .i 1 i1:12 91 91 91 191 91 1 ::. 
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------------------------------------------------------------------- ---------------

---------- 

.REPORT DATE: 08/01/91 Table 5-9 	 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS
 
NUEVA ECIJA 
1991 - 1992 

PROGRAM: 1 a i riterinarce (,:cntirued) 

6. GR RE:' SHOULDER GRAD'3 	 -- - - - - - --.... 
RESOURCES 

Lump Sum Total C:st: C0.0 C Class I'uantity Rate 

Invert1ory: 442.60. KMn L 1 FOREMAN 	 1. ':'.940c: 
SEffrt Level : 2. 00 	 L 4 E!P' C'PTR 1.00 1.6 

L 5 DRIVER 1. 0':'. 56 
WUJ:r [ -uart i ty : :2:5.20 f::M,1 L 6 SK. LABORER 2.00 0..56 

L 7 UNSK. LABORER 4. C0C 1:1.47 
Avera-ge Daily E 5 GRADER 1.00 S.98 

Pro d,.1,: t. i o r: 20. 00 : , 

Crew Size: I-ew 44 	 $5.66 et: 0C,9* Ci:1 D:ays: UnIt. C:,.st: 	 Bu $5, 1 
.u Au, Se, Ot. Nov :e, . -rrhFeb tr Apr Nay Jur Tot-F 1 

Fercert. 9 1. - 9 -: ' 9 :: :2: :' :: :-: 1 :0 
Labor fDays :36 :36. :32 :36 :2 :32 *.:e :3,2 32 32 :32 32 39:3 

7 BIT :3LIRFAC:E PATCHING
 
RESOLIRCE'{3


Lu'Np Su m,r,4,. C ost-. 0'. 00 1Q s 	 I.i ty1 :: 	 C l ua--ntf94 IRa t., 

Irv,'er,:,tOry: 122:340. '0 SQ , L 1 FOREMAN 1. 00 .94 
x Eff-,ort. Level : 1. C& L 4 EL-.!FT C'T: 2. 1:1:C . 6.6 

L 5 DRIVER 1.00

tork FI.!uar,t.it.y: 122:340C 0 -. N 	 L 6 S:. LABORER 3. C0C. . 

L 7 IjI 4K. LABORER 6.1:1(1 0 ,4 7 
g-\'ea"-,[. DE~ily E 1 [:,IjrffP TRUCK 1. 00 E:. 71 

Frc,c tu::t.ion: 75 1C1.Ci0 S-0 , E : C' V-DRUM ROLLEE 1. 0 7. 6-f) 
E 1 -. LOADER 1. 00 it.. 67 
E 15 ASF'HALI MI XER 1. 00 10 . 6.,7 
I' :l C. AG'iREGA 1E 5. 60 10. 67 
M 4 ASPHALT '0. 00 I.- 2 

C:rew -Size: 13.1:1"1 :r-ew as's: 16:3 Unit :::st.: $0. 74 Budcet.: $9022-1 
*Ju1 Au, Sep Oc:t. Nov :e . a, Fle-n, Mar Apr I'lay .Jun T,'t. :1 

Percent. 9 9 :: :: :::-' 1 0 0:: .1:9 
LaLc r:'ay-. 191 19: 170 191 17'0 0 1 '.Cj1 17C' 170 170.1 170 170 : 2 :121 

5- 15J
 



----------------------------------------------------------------------------------

-REPORT DATE: 08/01/91 Table 5-9 UPDATED: 07/3'1/91
DEPT. OF PLBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS 
NUEVA ECIJA 
1991 - 1992 

PROGRAM: 1 ra i rterance (cont.inued) 

:3 PCiD'P SLAB REPLACEMENT 	 --- - - - - - - --..........
 

RESOURCESLump Sum Total C:,st.: 1:1.00 Cla-ss- Quant-it-y Rate 

I'nvet.,tr'y: :3::=:2:1 C. C'C ESO 	 L FOREMANM 	 1 1. OC' C.94 
m Effrt. Level: '.05 	 L 4 EQ.PT OPTR 2. 0 0 66 

L 5 DR I VER 2. 0 O. 56i-.
W':r- I: Ou-:nti it.y: 	 1941'C. 1: SU.! M L" 6 SK. LABORER 3. '0 C 5. 

L. 7 UNS .:::, LABORER 6. C':' 0. 47
Average Daily E 2 BATC:HING ELT. 1.0 B . -3:*3 

P r cut.ion: 1Cf0'C'. C''11SSI.! 1 E :G WATER TRLUCZ: 1. C'O 1:3.22 
E 12 LC'ADr:,ER 	 1 . ": 16. 67 
E 1 TRAN. MIXER 1. C0 4-0 
E 14 C'NC:. CLITTER 1.0' 2. 31 
M 1 CEMENT 2290.0 i 4.26 
N 2 SAND I 0:, CC 4. 1 
N :3 C. AGGREGATE 2' 4. ':' 1 C. .7 
M 5 REBARS 4' ' . C _' 
11 6: 1IUMBER 	 ':'1 ''. 44'40.C 

S 7 Ni I L.S 12 . 0 . 9:' 

Crew Size: 	 314.00 Crew E'&Vs: 19 Un-it Cost: $1 . 6. Bur-,l,-:t. 2 4 ':'=" 
•jul A, ,: eF, Oct. [:e, F:- L E Apr- .ur- t:,Nov Jar Mar,.- May T 1.a ±P'ercent 9 9' : 9' 8: :E:8 S : =; 1.0?r 

L.-bL' :'E v 24 :24,:: 24 22 22 22 12 2'.2 22 22 22>27., 22 

9 F'C:;F' SEAL ING OF *JOINr-- ................................... 
 . .. . 

RESCLIRCES 
Lurp Surr, T l:.a 1 Co .: :. 	 C'0 1.' FAiS:2 Uue tJ."ty RP.I. 

Irn,-int.Crv 647 C'C'. C'C' N L : FOREMAN 1. Oc 0 . 9-1
El fr",: Level : C'.16 L 7 1_i'NT"*;: . LABORER 4. :1'Cf C'. 47 

. . . . ' 4 S-'HALT 320. ':O : . 24 
,or-k 01uart. i ty : 10:352.00 N 

(-.'er',I,- E:al.l y 
Fr ,cc" :,1,r-_t i ,:,r, : e4'0. ': ':' 

I_-:l"_fq i515. :1I:1 C:tew [:'ays: 16 Uni 	 4';0:.: BuI'et: $;1 :_;t. C'.16 
Jul A:;.i Ser ,':-. I',cv r:,e .Tarn Feb Mar- AF r wy -.t T..a 

P" ce'I 9 9 8 :. E:; 9 : L.09 
LaD,:r L'ays 7 7 6, 7 6, 7 6 6 6 6 6 : 

5 - 152
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--------------------------------------------------------------

-----------------------------------------------------------
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REPORT DATE: 08/01/91 
 Table 5-9 LPDATED: (7/31/91
DEPT. OF PUBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS 
NUEVA ECIJA 
1991 - 1992 

PROGRAM: i ma i nte-arce (':crnt.i rued) 

10 GR RE: REGRAVELLING -----------------------------------------.RESOUIRCES 
Lump Sum Total Cost.: . CI0 Class Quatity Rate 

Irvert-ory: 4:-:7 . 00 M1: SC! L 1 FOREMAN 1. 0 CO.94Effort Level : C. '5 L 4 EQDPT OPTR 2. 0 

I:uart.ity: L 5 DRIVER 3. :0 .56.Qor 121950.00 SQ M L 6 SK. LABORER 8.00 0.56, 

Avera,.e D ily L 7 INSK. LABORER IC. C. 4-7E 1 DUiMP TRUCK 1. 71Froduct.i or: 4000.00 SQ I .0
E 5 GRADER 1.00 .9: 
E 6 SHEEP FT ROLL 1. C10 6. 1cf
E 7 PNHELIA ROLLER 1. O0 5. 02 
E ,: WATER TRCK 2.1 C0 13. 22 
E 9 WATER FUMP 1. 00 0. 47 
I'll 3 C. AGGREGA TE 2 C 670. 0 1 0. 

Cr:ew S 1Si e: 24. CI' Crew 1:,ays: :30 Un-it. F :."-atrs.: Fr.6.7 BDucj. et.: -1-l 7-.1ul Au,4 S e- Oct. N,:,v Dec -Jar, Febt Pir Apr- JayAm ot.-. 1P e r c e n t 9 9 :,
9 'H I.: :- 3 ; .'CfL a bo r- Iav s 6 6 F -5 ?- 5 9! 5 '," 

1.1 BIT SLIRFAC [- COg f ..---------------------

RESOUR::ES 
L.,.Jr,'f,'l. . -I..--1,r
S ' tt .ty R1. 

:Fover tr,: 123:2,4 C. 011 s:! 11 L I FORE MANLEffort. I .00[.-'vel 1. CIC' 0.L E. .Sl.::.LABOR ER 2.0. f.':' 6 
0C f MrM t..LA 7 BREF. 4. .617WS I.: rlt:.it. ,,: 12234c 1. -- i - -L CfC:I- . AGGREGATE 4. cf I .67 

A 4 ASPHALT 140.00 0. 24
flve,-z ly-:i. 
Product.. on: 2ll a.1 N 

-:r e v) -; : : " 7 . C'I"C C : Da ys : 5 1 j nI t 1: -if.(:i4 B u d ,.:i t: -- 5 1 
•e-I Au,_1 Se ,:.. Nov ,-, .an 
 Feb 'lar Apr Na YL [ [,,,,.-. 32 2'.- ur- T,-t .:2 32 2'9 9 :: :
.: :" 2'3 2F.", 29.'- ,5 7' 

5- 153 
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---------------------------------------------------------------------------------------

REPORT DATE: 08/01/91 Table 5-9 	 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORK.-*S & HIGHWAYS 

ACTIVITY PLANS 
NUEVA ECIJA 
1991 - 1992 

PROGRAM: 1 ranairitergar,ce (,Cc0,rt.i r,.ed) 

12 [,BST SINGLE OVERLAY ...................
 
RESOURCES


Lump Sum Total Ccost.: 	 0. 00 Class Qyuant.it.y Rate 

Irverat'ry: 61 1. 74 CU M L I FOREMAN 1. I 0C. -t4 
x Effort Level: 0. 1' L 4 EQDPT OPYR 2.00 C.66 

L 5 DRIVER 1.00 .5C.C 
Wr 1<I'!LJ~t. i ti.y: 61. 17 IOU M L. 6 SK. LABORER :3 00 % 

L "7 iNS?:. LABORER 6. CC C. 4,:7
Average Da ily E 1 'U P TRU F:: 17 .J 

Pro di : .i on: 5.00 CU M 	 E 3 ASPHALT PAVER 1. 00 21. 6 
E 7 FNEUMA ROLLER 1.00 5. 2 
E 8 ,ATER TRII-K :[. I.1. . 
E 11:1 V--[RIIM ROLLER I . C'C 7, 6.1 
E 11 V-"-'TANbE:,E RO'LL 1 7. ?'--; 

E[ !2 LO0ArEf 1 . ,C' 16,. 5_" 
E 15, ASFHAL1T MIXER 1. '1I0 1 .:, . 
N 3 1:. A!3'iRE i'ATE 5. .1:C.67 
m 4 ASFHALT 21,.00 ( 2S4 

*i..eI 4-2V4Lo. 1.I1 Crew', D'ays: 12! 1-' r-Tt Buv-:t 	 I± ?ul ,- - 1c - -. I-$1 T C,..
 
Percent. '9 ) :=- 9 :51 
 9 :: :- :_: :3: i " 
Lab,:,r y:. 14 14 13 :14 1: 1 14 1:3 13 1 1:3 1:3 lI) 

1 : B I T S A I E I::iV R L. i 	 . . ... .. . .. .. . . . .. .. .. .. . . . . . . . . . .. . . .. . . .. . .
 

RESOCE
'S 
J:'Lm'. Su,' r:,ta 0.c'. Ci r: 11ass-iae.':. 	 i I. QV i a. 0: 

I rnve'tcr- : . .F . .: : C: ,1 L 1 FORE 	 IAN0CC :'..1 . 
Effort: Level : 0. I 0 EPF'T 2.00 

. . L. 5 DR I:VER i. CI' '.! t;L, 

L 4 Or.TR 	 C.'"C 

Fir, 'Du: tit'r: i :3M. :L8_: O: 	 L . S.::. L A O:IRER :3. I I 5 ,C6l [ 

(:;''i' ;1] 	
L 7 UtJI' . LAFOiREF: 6. C'C0 ""Il ['oiyi 	 [6 Jl [IjIM, T"5 F:C t. o:l : 

Pr',:c:l: i:, 5. I C :IU l E : - AsFHAiT F:g QEF 1 *IU L 
E 7 PNFI.I;l R I.1LAF: 1I . 
E :.-: W iTER TF;'UC:K I . C00 1 
EC 1 '' -[I-ININ F;['::LL. ER 1 1 7. 
E 1 ''TiArj[:.'1 R: I..[.. 1 :101 7,£ L' -'F r:E: ;; 	 1. 'D'I 1 ,S" 

E 1 !. ASFHALT (-IIXE-F,: 1 I. I 1I 
i,* :-' I. A -REGATE 5. .. 1. /7
N 4. ASP . 24'. '.0' 1 . 

Crew Size: 13. I1 I-:r-ew Days: 61 U%i IC-,a.t: $192. :-:9 Buv:jjc.. .: Z5'9. I01 
JuTL1 Aug9 E;ef: OC'.I:. Nov 'c J:J r F eb No,r Apr Na y an[ T IT:t

Per: er' it 9 9 :-: 9 :8: 9 1:1;
Labor Days 72 72 64 72 64 64 72 64 64 64 64 	 64 79.5 

5 - 154
 



REPORT DATE: 08/01/91 Table 5-9 LIPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS &- HIGHWAYS 

ACTIVITY PLANS
 
NUEVA ECI.JA
 
1991 - 1992 

PROGRAM: I mairteriarce (,on't.irued) 

14 PAVEMENT NAF:KING -------------------------------------------
RESOURC:ES 

Lump &'ur To t.al Cos.t:.: . 'la 1.ua rt.i-.y Rat_.l .1:: ss t. 

I rnve r-tory: 119=;:. C'CnS! Ni L I FOREMAN 1. .C C. 94 
Effcrt Level : 1 . CC' L :E PA I N4TER 5. 1:10 C'. 5..

- - :-:PAINT IC.00 . 26 
: . Ciu r-nti ty : 11 I?:=. L S ! G.i l 

Aver-ec:eeDaily
•F't-,:,i 1 :t. : -' 'i,cn 2i'J. 0 


:rew Size: 6. 1) :r-ew Days: b Urit. C'st.: 0.61 Budget.: 

Per ,cent. 
.uL1 

' 
Au. 

9 
Sep 

=: 
Ot 

': 
Nov D:ec 

F: 
'a 

'-
Feb 

: 
NMd-

: 
Apt 

C-
May 

C-
Jur 

' 
",I:.- . 

:1' 
Lzbor Days 3 :3 3 :3 3 : 3 3 3 :3 ; 3 3:. 

I.,-INALL ATE, T 1ME 

RESOURCES 
Lump SuLJflm':t. 1 Fio'l:t. : cl i Class L a . 1:.y 17 , 

Invent:.,z~v. 24 nu.C , NA PA Y. L 1 FOREMAN 1 ' C:
 
Effort. Level : 1. 0 L L 2 CARF'ENTER 1 . lC'C':
 

......... L. MASO
- L ,3 F 1..1C.
It:::';!uan't. i t': 24': C'.0 i'', L EQTPFT 1tIf4I::,'.- 4 'RTFR C'C'd 

L. !5 [: R.T VER 1 . 00 
Ave"-p E i:,ail L S K. LABCREIR 1 . 1-11:1 

F'r',ut.ion: 7. C' Ai'A S L. 7 IIN: .. LABIRER 1 C0 I, 

. .'w sji3e : 7. A I) C:r -Ew '.y.: :34:3 Unit C ,:t.: 15'.07 Budg1 t.: 512, 1 
Jul A.-Ig:p n I:' Ott:4 Nov I e,--- -.a n Feb riN, r Apr -y 14. " 

iPer-,::en't. 9 "9 :: '.9 3- 3 '- :-_- :: 3= :3 ::: I (11: 

L;L [y y-r 21 6 16 192 216 192 19'.2 216 192 192 192 192 192 J:' 

5 - 155 
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REPORT DATE: 08/01/91 Table 5-9 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS
 
NUEVA ECIJA 
1991 - 1992 

PROGRAM: I ma irteranre 

1 DIT-:H CLEANING 
RESOLIRCES

Lump Sum Tot.al C:,st.: 0. C0 Class Quartit.y Rat. 

Inventory: 34:-3:. 74 KM L I FOREMAN 1. '0 c. 4 
Effort. Level: 2. 0 L 5 fRIVER 1. ':'. 

-..--------
 L 7 LINSL. LABORER 20. 00 0. 47 
ckatity: 697. 4:3' E 1-45c, K.11 	 1 D:,IINF TRUCK : , 71 

Average D:aily
 
Product ion: 6.0 0 [N
 

revi Si ze: 22. 00 Crew :ays: 16IUr, it. ::ost.: 426. 15 Budget: $1:':.2:37 
JI.u Aug_ Sep -hct. Nov D'e, Jan Feb Mar Apr May Jun To, I:' t 

rer =enl t. 9 9 ::: :-: 1: :_9 :3 9 :- :-: :_3 I : 
Labo:,r Days 2:-1:1 2:3-1 205 2:30C 205 205 230 2'.5 :5 2105 2 05 20C: 

i3RciS 'ZUTTING ---------------------------------------------
RESOURCi:ES 

C assLup Sum Totzal C:,st. c:0I a B s 	 Cjaryt.i1.y R-%t.1y 

I[rvent.,:,ry: 10 4. 62 HA L I FCREMAN I.00 . 
' fo",:,r-i. I v- 1: 2. L 7 IJNSK.C0 LABORER 20. O0 '. 47 

E 4 FOERT. CUTTER 20 . 00 ':'
:r-1: 'Ia . it .., : 209. 24 HA 

Avera, tai y
 
Prod-lct, i :,rl : 1.. 20 HAr
 

I.:r k i ze C IC Crew 174 '-'. :.: : 146.27 	 17SL1- : 21 - D:ays: Unit I Bulget.: . 
Jul A,.uq Sep ,zt . :' [': jar- Feb , a- r Apr Ma y .un TF:ereP" *,: :3 2 K3 : : :3 :_ :- : 1Labor i.'a.y.:-: :3fl :2-::+ 2'92: :-74- 2c-,' E"c ,:33 2'-,:- 293::2 29:-:3•~9 \ ... . ... . . ...... .... 	 29:3 29:3 :RF.5 : . . . 

3 CULV.%,ER'1 CIEAIH I NG... . . .. . . .. .. . . ... . .. .........
 
RE SOURi:ES: 

L.,.m , '.,,, Tol:.a I C:, . . - 0--l s 	 'SIC1 Ef'lt. i ty r< t , 

In'. oe ':'or-y : 7.14. C0 rd L 1 F REMAN I. 00 C. 94 
Eff'-,ort Level: 2.00 L 5 1:,RIVE R I . 0 . 

-L- II------LA OC'REF , . 1 ' C

Wo:rk iar t. /: J.522G. 'CC N E 1 [:I'U E TRUCK 1 .1 t' ' . 1 

AveraPe :ai by
 
F'r ':d,l 1 t. i ,:, : 5 0 0, 0 M
 

:r-ev Size: 	 12. i::rew. [:'ay -s: :30 IUln it I, t: . .24 Budget: $:., 6. 

.l1 Au S-, F-r-t. Nov Dec: Jar- Feb Mar Ap,r May Jun T,c-:. 1Z1Per cert 9 9 9 :: ::: 9 .3 8: G :, 1I lILabor Days 33 33 29 33 29 29 3:3 2-9 29 29 29 29 36c-, 
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4(EPORT DATE: 08/01/91 Table 5-9 	 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS 
NUEVA ECIJA 
1991 - 1992 

F'ROGRAM: 1 mairiterarice (':ort irued) 

4 GRAVEL ROAD GFEA[:ING

RES0URiC:ES 
Lump Sum To:,tal C,-ost: 0. 00 Class Quarntity Rate 

InventOry: 52.64 KM L 1 FOREMAN 1 .00 0. 94 
x Effort. Level: 10. 00 L 4 ElCF'T 'PTR 1.00 0.66 

----------- L 5 [:,R IVER 1. 0I0 0. 5 
Work '7!uart.ity: 526. 40 KM L 6 SK. LABORER 2.00 0.56 

L 7 UNSK. LABORER 4. 0 '. 47 
Averag.e Dailv E 5 GRADER .. "10 :-:. 

Fr ,duct i ,r,: 7. 0 C K1 

Crew Si ze: 9 . 00 -:1ew [:Cr,ays: 75 Unit Casat: $16. 16 BuLpet.: V:-S.51:17 

Percent 
Jul 

9 
Au,-

9 
S,p 

:: 
C:c: . Nov e,

R:-
Jan 

. 
Feb 

:: 
t'lar 

:3 
Apr

: 
May

:-
Jur 
:-

Ta.-,b-,.a 
10! 

Labor Days 6.1 6,1 54 61 54 54 IS1 54 54 54 54 54 . / 

5 GR R , SF'C 'T rEc.rG LL .................. 
RESOURCES 

Lump :uf Tote I F. : 0.00 Cla ..!uantwi R a :7 

I.rentry:. .64 KM. L 1 FOREMAN 1 . CIO 0
Efa: Level: 1. '0 L 4 ECPT Oi'TR 1. (11:, 

...... ... L 5 DRIVER 1. 01:11 0- 57". 
,:,r I'. r t :y : 52. 6-1 KM. SK. LAB ORER .k l1:.i 1.. 6. 2. I :0, 

. 7 J,-K LFBORER 2. 1:10 0'. ".20 
RAver a'e Dai lv E 5 GRADER 1. S..9:-: 

F'l'ada 1:.t nr: 10. F;0 [t E 6 -;-EEP FF RiO-lLL 1. 1)01C C. 

E 	 7 F'Ij.-EI.,A ROLLER I.0I.)1"1J,. 
_ WATER TRUCK .1. i'C' 
9 WiriTER F'UFi', i . -.. 71 

I 	 AGGREGATE 7. 50 1i. 

Da Jliit 
Jul 1.'t',. A '-.I: , Fh: L i ',' ; J. , FeL tAr A .r ,y Jun Tct a 

Percent. :- ':' :; : 9 : . : C: 7 1 : 
LaarLay- 66, 66 5'-7 

.re .Si:: e : 7. C'0i : e:: iC:rew : I. In I:: 5 .21 1&uu-:)et: :41 

6- 51- 66 ? 59 5*9 5-.9 59 
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FRT"gpC' DATE: 08/01/91 Table 5-9 	 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS 
NUEVA ECIJA 
1991 - 1992 

PROGRAM: 1 maintenance (cont inued) 

6 GR R :,SHOULDER GRAD ' 3. ....... ............................. 
RESOURCES 

Lamp Sum Total Cost.: 0. 0C Class 1.4Uarit i ty Rate 

Irventory: 354.26 KM 	 L 1 FOREMAN 1. O'0 c'. 94 
Effort Level: 2. ':0 	 L 4 EQPT OPTR 1. 01 0.6 

L 5 EDRIVER 1. 	Oct ('.56
W:r Puantity: 70:. 52 kM L 6 SK. LABORER 2.00 0. .5 

L 7 UNSK. LABORER 4. OC C'. 47 
Averag.e 	 Daily E 5 GRADER 1.00 S.9::: 
Froduction 20.00 KM 

':rew Size: 19.10CCrew E'a'ys: :-5 Un it Cos : $5.66 Budget: $4, :0:3 

Percent 
Jul 

9 
Au,' 

.9 
Se.p

8= 
Oct 

9 
Nov Dec Jan Feb Mar 

8' 
Apr May

-83 :38 
Jurn 

8-
Tota 1 

1 .i, 
Labor Days 29 29 2 29 26 26 29 26. 26 26 26 26 "31' 

7 BIT SURFACE PATCMIrR .	 . .. ... ... . . . . .. . . .. 
RESOURCES 

Lump Sum To: l CoI-:t 0.00 C! as- anti,tt R ..u 


I riven to-'ry: 15'000. 0C S' D ti L I FOREMAN 1.Oct 0.94 
IEffort.Level: 1.0 L 4 EQPT O'TR 2. c'' .66 

L , DRIVER 1.00 0.5: 
Wor- 0 15 C'1:1 01 LABOJ3CRER 3. c'c5(''arntity: . L SI:. 

L 7 UNSK. LABORER 6. cL 1. 
Avera-e Daily E 1. DUI-'I TRUC 1 . Oc'71 

Froduction: 750. 00 M E :11:CV-DRUM R:LLER 1. C':10 
E 12 LOADER I . 0C' 16.r 
E 15 A':S3PHALT MIXER 1.Oc 1.,r 

1'ii AG REg'GRE~iTC5.AT 6C) 0.2:31C. 3 ( 	 5.6 1'11 67
I, 4 AS H L 	 9C'. 0 0.2:' 

Crew Size: 13.00 Crew Days-: 20 Urnit Coat: SO. 74 Wdget: $11, 06:. 
Jul Aa-s SeF,.ov' ' ec J r F L-b Mar Apr May J 'Tr-c :r : , 

Percenl 9 9 : 9 2 ' 9 :: : :: C i0' 
Laor Days 223 21 21 2: 2 21 21 21 21 24'; 
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----------------------------------------------------------------------------------

REPORT DATE: 08/i/91 Table 5-9 	 UPDATED: 07/31/91 

DEPT. OF PLIBLIC WORKS & HIGHWAYS 
ACTIVITY PLANS
 

NUEVA ECIJA 
1991 - 1992 

FRO¢3RAM: 1 mairterer:e (,.'r,t i nue,) 

:3 PC :F' SLAB REPLACEMENT 	 ...........................
 

RESOURCES 
Lump Sum TotAl Cost : . 0 Clas L.!UErit±ty Rate-

Irvertory: 715:3:: 0. 00 S0 N L 1 FOREMAN 1 . O0 O. 94 
Eff c"-Ot. Lce 1: "..5 L 4 E'I.-PT OPTR 2. O0 . 

L..,-"L :,RIVER 2. 0 0 :1.5, 

Work 'uErt. iQty: 35769.00 9! N L 6 SK. LABORER :3.00 ).-A. 
L. 7 UNSiK. LABORER 6. COC 4 ; 

Average :aily E 2 BATCHING F'LT. I . I:110 :-1.:3:'
Fr,:,d'uctior: 1000. 00 Si l 	 E :8 WATER TRUC:K 1 . O0 12. 2'.7 

E 1.2 L0A DER 1. 00 166 7 
E i: TRAN. NI XER I. 00 C! 
E 14 CC'N4C. CLITTER 1. CIO : 
11 L CEMENT 2290. 00 4. :, 
l 2 - ND 10 :.00 4. 

N :3, 204.'0 i .. E0. AGGREGATE C 
M 5 REDARS 4:-0. 0.51
,1 G- LLIMBEfR :40. 0 i.0'4 
r,1 1 NAILS 12.00 0:.. 

Crew Size: 14. r :'- :". 	Unit ost. 11:3. 65 Budet: 4:.n:,':;0'1:1C:r,.j 	 j' 
Jul A,,'1-h-tS1.:' Nov :'. .kr, eb Na r 01 r May Ju-r, T a i 

F , ,er !:. 9 9 :-: ' :. '::. : :', :: :'. :: 
"" i
L..L, .'.y . 1': ,5 .:1 4 1 -I5 	 4'"' '', 4 . 145 .	 I' :1 41: 4:0:1 

RESOURCES
 
Lurmp: Supjq I -An I FQ,: Cf. CfI.) C I a 	 i ty R t.,.Z..r -94rt. 

] r'vr- 1:0r ,: i 1': . . '2U: n L 1 FOREMAN'I 1. i0 0. 9W1 
;[ f'c t Le e:- - . . -, L 7 UNSf.:. LABORER 4. 0C' C'-47 

........ -........ 4 ASF:HAL-r 320.00' 0. ":2 .
& ': jI:,::
tLI:,rL ntI.! 1'9f"2t..:?i"1", 

r'r :,c,.,: t.I ,:,u : tE. A! . 0 : '1 

I::, '';' :'wi;'€; 5.1i1: -!0 ¢:::,.t.:C1'.16 :Cr [ .,.¢';: I.I~jt Bucl ,-et. '12.'t:. 
.',.i iap SoF-- '., N,:,... Jar t r N *. '0:ct. [:,:'.,: F ,_: Apr" -v J',.- T,.]::, 

F er ,: '5,, :3 5' :-:5" 9 : :5:::::e i't 	 :': E I Vt 
L . ['ea-. 1:3. 1:3 	 1:2 1:3 12 12.,,r 	 12'.' 1:3 12 12'::'12 12 14.: 

5 - 159 
t ,l 

http:35769.00


:REPCRT DATE: 08/01/91 Table 5-9 	 UPDATED: 07/31/91 
DEPT. OF PUBLIC WORKS &. HIGHWAYS 

ACTIVITY PLANS
 
NUEVA EC:IJA 
1991 - 199 2 

F'RO3RAM: 1 rnairbenri':e (ccr'tinued) 

11: 	 GR RD' RE3RAVELLING ---------------------------------------


RESOIIRCES
 
Luimp Surr To't.a 1 C:, t.: 0.0' C 1ase-rts 	 ua '.it.y Rat. 

i.ve.t.C'..y : :31 F:E4 C' L, 	 L 1 FOREMAN t . C C C1. 0.'4 
Effo rt. Level: 0 . 25 L 4 E!PT OF'TR 2.00 .66 

....... L ['RIVER :3.00 0.5. 
Wc,:,rk Uk.arlt.itvy: 7::96,0.00 SO, M L 6 SK:. LABIORER :.0 1).r5 

L 7 IINSk:. 1'1 1 11LABORER CI, I1 /;. 

Averzv.ge [:,E-,i 1y E 1 fDIMP 1 .O "71TRUCKIm: :-:;. 

F'r cd. ,: .i cr, 400 C. L: -!t, E 3 GRADER 1 . C'-: 8.1U 	 0 

'"-HEEF' FT ROLL 1 . ': .1'1 

E 7 FNEUt'I ROLLER 1 . 'IO .6' 
:1:W,'ATER TRUII'C:K 2. ''C 13..2:2 

E '' WATER F'IIP 1. 0:1: I . 47 
i', :3 C:. F:i 21 : :1 1:1 11'i3REGATE 	 I:1L-.7 

i'- S i.:- 2-4. C10 'ew [:'Ca s.: :0 I. t C '..: 0. 67 }Thj-,:i$&'. 93 6, 
.r.1 AIg p 11 c t N:,v F,ri F eb Er Ap r M'ay J.rr, it.. 1TiM 

.Ee4 .,:3 ., 33 43 :33 ."2 .3' 	 t :' :- :, 474 

iil M::T I.-JRFACF:E S.![4L C'OA T 	 --- .. ......... ... ... ... ...... ...... ... ... ...

11 PI S 	 1:- :iRUR F 

RE'OURCEIS
 
un t -'rr T':' L l oat (In- CL C:.1. ity
C . 0. F.;IESrjI:. 	 141.i~ 

I rv-.rr,t-y 1 0. 'i-;, M L : FOREMAN 	 CI. .O0 

EI lori: L.'.e ; 1 *1 UL_ 1- 6 M . LAB'RER 2.00 " 

.... . L 7 IJ"4.K. LAB':'REF: I'14. 1:11:1 . 
t',.r!u:,rit.li ty -:" c..,ll:'l3uL''ll.'l! TIl N :- C:. A:l'iF3REIGAT'E flfl i I7: . : 	 3'. 11 

Ti 4 A'- PLT .4') I 1 0 .6 7.!. 


Fr ',d zl : :'400C. Il.. N,:±.,:,r :-'J-


I I 7 0i l.1:-1- r.z;4 ,11. : $1 . 11 E4 c'I 1.: I1 '30 
:l1, -F' 0": H:' D[ec r Feb MIlar AFA, jula 1,, :..1:- :--" Jan 	 t-

t- T:," 4 4 	 4 -I 4 4 . 4 4.
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'REPORT DATE: 08/01/91 Table 5-9 LIPDATED: 07/31/91 
DEPT. OF PLIBLIC WORKS & HIGHWAYS 

ACTIVITY PLANS
 
NUEVA ECIJA
 
1991 - 1992
 
S-------------------------------------------

FROGRAM: 1 ma i riterance (,cort. i rued) 

12 [:.BST SINGLE OVERLAY----------------------------------------

RESOURCES 
Lump, Sum T,:,tal Cost.: 
 Q. '_-,lass Q.uantity Rate 

Invert.ory: 75. C10C CU M L I FOREMAN 1. IO C1.94X Effort. Level: 0'. 1' L 4 E.!FPT OPTR 2. 0'1 11 66 
L 5 [RIVER 1. 00 .56Work u!artit y: 7. 50 C:U N L 6 SK. LABORER :3.00 1.5,6C 
L 7 INSK. LABORER 6. C''C' H. 47Average Daily E 1 ['UMP TRUi::K 1. 0 71

Producticr,: 5. 0C CU M E :3 ASPHALT PAVER 1 . '0 21. 9 
E 7 F'NEUMA ROLLER 1.00 5.02 
E :-:WATER TRUIh:K 1.C0 13.22 
E iC' V-[:DRUJM ROLLER 1. C'10 7. 6.0 
E 11 V-TANDEM ROLL 1. 00 7.7G 
E 12 LOADER 1. 1'0 16. 67 
E 15 ASPHALT MIXER 1. 00 1-.67 
r :3 C:. AG3REGATE 5.C'' 1..6.7 
M 4 ASPHALT 240. ' ' .24 

C:rew Size: 1:3. 00 Crew Days: : 2 Un it. C's t: S192. -- Budget.: $1:447
Jul Aug Sep Oa t Nc, Fe,: -jar-, Fb t m r Apr May Jun Tc,ta 1 

Percent '9 9 :.: ' :_; :-: 9 :_: :0 : ; : 
Labor :ay= 2 2 2 2 2 2 2 2' 2 2 2 0 

13 BIT SU_IRFACE C'ERLgY - .-----------------.. ....
 

RESOURCES
Lump 'Sum T:,t:alj I,,- C. C0C CI L!'.--art. it:y RRate 

I nrverito r y :375.. I-i1:11C1 L 1 FOREMAN 1. C0 C. 9-4E f',,-t L.ev : C. 1 C L 4 EiQF:T O: R 2. C' C' 1'.6 
L 5 [RIVER 1. 00 0.W,,rl: Q'!uar1t-ityv :37.5' CU No L 6 Rf:"* LABORER :3.00 0. 56 

H'/er2.,. [,E].lv L 7 UNS :S. LABORER I:1: iE 1 ['UHF' T RICIL:: 6. C10 1:1. 7C.
'
 
Fr c,,,,.ctir 5. C'1: CU N 
 E 3 ASPHALT FAVER I. 0 ' e'' 

E 7 'NEUIA ROLLER 1 .O1 5. 12 
E :G:WAT'ER TRU.CK 1 . 1' 1C3.' 

E 10 V - [,RUM RC'LLER i. 1'C' 7. .
 
E 11 '-TAN['EII ROLL 1.0 7. 7:
 
E 12 LOADER 1. 0: 16. 7
 
E 15 A'F'HALT MIXER I. ':0 1-:.67
 
P, :2" C. A .3?'REGATE 5. 0'11 J:1. 6-'
 
M 4 ASPHALT 240. 'C 2 -1 

Crew Size: 13.100 C:rew I:ays: :3:Urn it C':st.: $192. ::: Bu _et.: $7,2
Jul Au._g Sep O'ct Nov Dec J ar-e Feb Mar Apr Mlay .Tu , ITal


Percent 9 9 :-: 9 :-: ::: 9 :1 :: :3: :_: ::: 1 0 0
Labor Days 9 9 8 9 :1: - 9 :G: :: El : 
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'REPORT DATE: 08/01/91 Table 5-9 UPDATED: 07/31/91
DEPT. OF PUBLIC WORKS & HIGHWAYS 

AC:TIVITY PLANS
 
NIEVA ECIJA
 
1991 - 1992 

PROGRAM: 1 mairiterarce (cortir, ued) 

14 PAV EM ENT MAR KING ......................
 

RESOURCESLump Sum Total Cc'st.: O. Oo Class 1-!uartity Rate 

Invertory: 220'. 010 SO: M L FOREMAN1 1.00 0.94
Effort Level: 1.00 L 8 PAINTER 5. Ct0 0.56 

M E PAINT 17. 00 '9.26 
Wo:rk Qua,t.ity: 2208.1Lt SL.-! N 

Average D:,aily

Pr 1:,d'14, t.i or : 2C' . S t
M 

c:rev Size: 6. 00 ays: LUlit 0.Dre. 11 Cost.: 61 Budet: $1,353
Jul AULJJ Se- Oct. Nov Dec Jar, Feb Mar Apr May Jun rotalI-ercent 9 9 E: 9 : :': 9 :: :- :8, 11:0 

Labor Days 6 6 5 6 5 5 , 5 5 5 5 5 66 

99 INALLOCATED TINE -----------------------------------------
RESOLIRC:ESLump Sum Tot.l Cast.: 0f. 00 C: ass R.ar,'t i tiy Rate 

I riverstor y: 2'IOC. C'C, r'ANr:.AYS L 1 FOREiAN 1. 00 '. 94
Effort. Level: 1. 00 L 2 CARPENTER 1. O0 CL. 5 

L 3 MASON 1.00 O 60.,:,rk C!uahrlt.Iity: 201C0.C'.00 MAND:,AYS L 4 EOPT OPTR 1.00 6. , 
L 5 DRIVER 1 . OC' C. 56Average [:aily L 6 SK. LABORER 1.00 0 . 5

P r,,duct.i or: 7. OC0 ,1ANE:AYS L 7 I.SK. LABORER 1 . O0 C'. 47 

:rew Size: 7.00 :rev, Days: 2:36 Un it Cast.: $5.07 Budet.: $10. 14:. 
u-1 Aug Sep Oct. Nov D: Jar, Feb 11a r Ap,r May Jun, Taita IPercert. 9- 9 9 :3 := 9 := :- :E : . 1001:Labor Days 1-:0 1:30 10:I 1:-C 1 ap1 5.0 .160 16-C b 20000 :0 1-CC, 1,0 1 16.0 
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CHAPTER 6
 

ECONOMIC EVALUATION 

The proposed ARIDP program must meet certain economic criteria to demonstrate that available 
investment capital will be well spent. For this reason, an economic evaluation was peiformed
for each traffic section and pavement design option. Tile evaluation procedure compared project
benefits to project costs in terms of net present value (NPV), tile internal rate of return (IRR)

and the benefit-cost (B-C) ratio.
 

6.1 	 BASIC INPUTS AND ASSUMPTIONS FOR THE EVALUATION OF THE
 
PROPOSED IMPROVEMENTS
 

The economic feasibility of each road section was analyzed using procedures similar to the 
methodology employed by the Consultant on the recently completed Rural Infrastructure Fund
 
(RIF) Project and the 1990 General Santos City (GSC) Road Project. The procedures were
 
modified in some areas (e.g. in shadow pricing) and all costs (vehicle operating costs,
maintenance costs, etc.) were estimated in 1991 prices. Development benefits and construction
 
costs were also estimated in 1991 prices. These elements were evaluated the
cost 	 using
Consultant's spread-sheet based economic model which compares the present value of the
 
difference between "with" and "without" project improvement costs (project benefits) to the
 
present value of the estimated construction costs.
 

The spreadsheet model estimates vehicle operating costs (VOCs) based on pavement type and 
condition (standard practice in the Philippines, especially for screening a large number of road
projects), but also based on traffic speeds. Thus, if traffic is light, comparable results to the 
simple screening model are obtained. If traffic levels are heavy or variable, the model will more 
closely approximate actual operating costs. VOCs are high at low speeds, decline to a 
minimum, and then rise at high rates of speed. 

6. 1.1 	 Assumptions 

The model contains two key assumptions regarding surface roughness and vehicle operating
speeds. Pavement conditions, as measured by a roughness index, deteriorate over time as 
accumulated axle loads build up. Roughness increases up to a maximum value before
resurfacing is required, at which time roughness decreases. VOCs are a function of roughness
and traffic speeds. As roughness increases, traffic speeds decline and VOC rises. Traffic 
speeds also decline as volume increases relative to roadway capacity. 
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Tile roughness progression curve employed by the model 	is from the Highway Design and
Maintenance Standards Model (HDM-III) developed by the World Bank. The speed curve is
 
from the Transportation Research 
 Board, Special Report No. 209, Washington D.C., 1985,

modified to reflect the effect of roughness on operating speeds on Philippine roads.
 

6.1.2 	 Model Inputs 

The basis for analysis is the homogeneous traffic section which has approximately uniform levels

of traffic and vehicle types. Sometimes it is necessary to analyze traffic sections at the

subsection level because pavement conditions or terrain features vary. 
 In these cases, benefits

from each subsection must be added together before a benefit-cost evaluation can be made. For
 
each alternative section, the model inputs are:
 

* 	 Traffic forecasts "with" and "without" the proposed upgrade by type of vehicle; 

• 	 Roadway geometrics "with" and "without" the proposed upgrade (roadway cross 
section, grade, curvature and length); 

* 	 Pavement conditions "with" and "without" the proposed upgrade (surface type,
condition, and modified structural number reflecting surface and subsurface 
strength); 

* 	 Maintenance costs "with" and "without" the project (see Chapter 5); 

• 	 Vehicle operating costs by type of vehicle for different degrees of roughness and 
operating speeds; 

* 	 Construction costs (including project management costs); and 

• 	 Development benefits (see 6.3.2). 

6.1.3 	 Model Output 

The spreadsheet model forecasts vehicle operation and time cost savings by type of traffic.
Development benefits are calculated separately and are linked to the summary table evaluating
the traffic section. Discounting to present value uses the following conventions: 

• 	 Project costs are distributed over two years unless staged construction over a 
longer period is planned; 

* 	 Project costs and benefits are in constant 1991 pesos; 
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4 	 Project benefits extend for 20 years after construction has been completed; 

* 	 Annual costs and benefits are realized at the end of the year; and 

• 	 The opportunity cost of capital, after inflation, is 15 percent. 

Other benefits such as tourism benefits, accident reductions, improved access to health care, and 
income distribution effects are discussed in the context of the traffic section under review. 

6.2 	 SHADOW PRICES 

Shadow pricing is the practice of adjusting quoted or financial prices so as to obtain an estimate 
of the true market price for the value of the resource. Quoted prices can differ from true or 
free-market prices unless conditions of perfect competition, full employment of all resources, 
and mobility of capital and labor prevail. 

In previous feasibility studies, the Consultant made the following shadow price adjustments: 

+ 	 The social discount rate (opportunity cost of capital) was assumed to be 15 
percent; and 

* 	 Government taxes and subsidies were treated as transfers, i.e., economic prices 
were obtained by removing all taxes, duties, and subventions from the financial 
prices. 

The Consultant conferred with the staff of the National Economic and Development Authority
(NEDA) as well as the staff from the Philippine Institute for Development Studies (PIDS) and 
decided on the following additional shadow price adjustments: 

* 	 Given that a large segment of the labor force is currently unemployed or 
underemployed in the project area, the shadow wage rate is estimated to be 60 
percent of the prevailing wage rate for unskilled labor and 100 percent of the 
prevailing wage rate for skilled labor. 

* The shadow exchange rate of the peso is estimated to be P- 32 for one dollar 
(assuming a phaseout of the 9 percent import duty). 
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The above shadow price adjustments are the same adjustments used in the recently completed
Makar Wharf Feasibility Study. Appendix C-1 presents background on these additional shadow 
price adjustments. 

6.3 PROJECT BENEFITS 

6.3.1 Traffic Benefits 

The traffic benefits of the improved road were calculated from the difference in vehicle 
operating cost "with" and "without" the project. VOCs were calculated for a wide range of
roughness indicators and operating speeds by type of vehicle. These VOCs were calculated 
using the latest available prices and are in economic terms, i.e., factor prices have been adjusted
to reflect their estimated true market values. Appendix C-2 presents the prices of vehicles, fuel,
and tires used with the HDM-III model to obtain the operating costs. Other parameters that are 
required by HDM-IIl and the result of the calculations are also shown in Appendix C-2. 

Unit running costs, in pesos per kilometer, were computed for five vehicle categories according
to average running speed and road roughness. The vehicle types used were 1) motorcycles and
tricycles, 2) cars and vans, 3) jeepneys, 4) buses, and 5) trucks. Initial roughness and the 
change in roughness values over time were estimated using the appropriate roadway deterioration 
curve. The specifications of these curves is shown in Appendix C-3. 

The unit cost data was used to compute "with" and "without" vehicle operating costs for each 
year of the 20-year project life. The figures vary from year to year due to changes in pavement
roughness, average running speeds, and traffic volumes. The difference between the two cost 
streams constitute the roadway user benefits before they are discounted to present value. 

Traffic benefits accruing to the proposed improvements were estimated separately for normal, 
diverted and generated traffic. These traffic types include: 

6.3.1.1 Normal Traffic 

Normal traffic is the level of traffic projected to occur even if the roadway project is not 
undertaken. User benefits from normal traffic are the full difference in the vehicle operating
costs "with" and "without" the project. Normal traffic benefits are the basic gains achieved by
roadway user should the upgrade be constructed. 
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6.3.1.2 Diverted Traffic 

Unlike normal traffic which occurs irrespective of improvements, diverted traffic occurs only
if the road is upgraded. An improved roadway will encourage a shift of persons or goods
traveling by other routes (or by other transport modes) onto the upgraded section. The shift will 
occur if transport costs on the improved road are lower. Diverted traffic benefits are the
difference in transport costs between the previous route (or transport mode) and the upgraded 
road. 

6.3.1.3 Generated Traffic 

Generated traffic also occurs only if the roadway is improved. Generated traffic benefits occur 
because lower transport costs encourage increased production in the zone of influence (ZOI).
Based on a general consensus of transport economists, the benefits from generated traffic are 
half the difference in the vehicle operating costs "with" and "without" the upgrade. The so
called 50 Percent-Rule is based on the presumed shapes of the supply and demand curves for 
transportation services. 

6.3.1.4 Passenger Time Savings 

Benefits from passenger time savings were also estimated on the basis of increases in travel 
speed that will result from the proposed road improvements. Time savings occur principally
because of reduced roughness (a smoother riding surface). Other improvements that contribute 
to time savings include road shortening, improvements in horizontal and vertical alignments, and 
a widened carriageway. 

The value of passenger time is based on the average income of Aurora Province and Nueva Ecija
Province. The source data on provincial incomes is the National Statistical Office's (NSO) 1988 
Family Income and Expenditures Study. The 1988 income figures from the NSO report were 
updated to 1991 levels by the growth rates of Gross Regional Domestic Product. The figure
used in the evaluation uf the ARIDP roads was 4.22 pesos per passenger hour. The road 
sections were evaluated "with" and "without" passenger time savings. Appendix C-2 includes 
the methodology for calculating the value of passenger time. 

6.3.2 Development Benefits 

6.3.2.1 Development Benefits from Agriculture 

The proposed upgrading of roads in Aurora and Nueva Ecija provinces will have only a marginal
effect on agricultural production in the ZOI of the project road. Because the ZOI is served by 
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barangay roads and tracks that become impassable during several months of the year during the 
monsoon, the price effect of an improved main road is likely to be small. Increases in
production are likely to be marginal. Some agricultural benefits will occur because of reduced 
spoilage due to a more reliable transport system, but this will have no effect on the losses of 
stored crops, which may exceed 20 percent per annum in remote barangays due to rats, insects
and dampness. Some increases in farmgate prices may occur if the interprovincial roads are 
improved. 

One of the existing road sectors is a mainly gravel circumferential road linking Baler and the
municipalities of Dipaculao, Maria Aurora and San Luis. The road passes through the relatively
developed agricultural area of the central Maria Aurora alluvial plain. There are large areas of
irrigated and rain-fed palay, with extensive coconut plantations. Backyard poultry and small
livestock are found, as well as vegetable gardens. Improvement of the circumferential road will 
not by itself significantly improve the present levels of agricultural production, and for this 
section no agricultural benefits were computed. 

The second road sector is the interprovincial link between Rizal, Pantabangan and Maria Aurora. 
From Rizal, the road passes an area of sustained cultivation of palay and corn then starts to 
climb to Pantabangan through eroded de-forested hills with little cultivation. It then continues 
through the Sierra Madre mountains through de-forested slopes with a small population of hill 
farmers. The section terminates at the edge of the Maria Aurora flood plain. 

Improvement of the above interprovincial link would have a positive effect on the movement of 
goods and passengers between Aurora and Nueva Ecija provinces. An improved road would
lower VOC and should marginally lower the prices of consumer goods and transport cost of 
passengers. It should also reduce spoilage. Some small benefits have been calculated for this 
section. 

The third road sector concerns upgrading of the existing road between Palayan and Dingalan/
Paltic. The road, which was damaged by the 1990 earthquake and is subject to seasonal floods, 
passes along the Coronel River valley where scattered areas of cultivation exist. Palay and corn 
are the chief crops. However, the valley is subject to flash floods carrying river wash of rocks 
and gravel which are slowly reducing the cultivated areas. Only marginal agricultural benefits 
were considered for this section. 

The fourth road sector concerns a third interprovincial link. This is partially an alternative route 
to the existing Palayan-Baler National Road. The project road under study consist of the
improvement of the portion of the National Highway from Tablang to Km Post 170, about one 
kilometer west of the provincial boundary, the construction of a new road that will run
northward parallel to the Cabatangan River to merge with the Maria Aurora-Canili road at Km 
Post 38, and the improvement of the Km Post 38-Maria Aurora section. 

This alternative route will provide shorter travel time between Baler and Cabanatuan City,
Nueva Ecija's active trading center. The construction of the non-existing link between the two
interprovincial roads is expected to attract immigrants and induce some agricultural development 
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of the traversed area. However, with the limited potential of the zone of influence due to its
 
topography, the road will only bring about marginal development benefits.
 

The section from Km 38 to Maia Aurora traverses part of the Maria Aurora central flood plain

which has a limited potential for d.velopment based on the extensive study of the AIADP. The
 
existing road is mainly gravel-surfaced, mostly in bad condition. The improvement of this road
 
section, complemented by the construction of an all-weather shorter road link to Nueva Ecija,
is expected to induce development of the limited potential of the zone of influence due to higher

farmgate prices resulting from increased trading competition and lower transport costs. Thus,

development benefits have been computed for this road section.
 

The proposed San Luis-Dingalan road covers the improvement of the existing logging road to
 
a foot trail. The existing logging tracks pass through virtually uninhabited country between

Dingalan and San Luis. While the Land Use Opportunity Map of Bureau of Soils indicates the
 
presence of idle, less utilized lands that have potential for various forms of well managed
agricultural uses, topographic maps and aerial video footages suggest that this will require

substantial capital investment. No development benefits were considered for this section which
 
also appears unacceptable on environmental grounds.
 

The effects of the project roads are discussed in Appendix B-3 (Agricultural Development

Benefits). Increases in 
areas planted in the central Maria Aurora alluvial plain will be very

limited in the absence of any surplus low lands. Moreover, production may be affected by

increased flash floods, diminished stream-flows, silting and deposits of river wash caused by

forest destruction and consequent erosion.
 

It should not be appreciated that the northern (Casiguran) zone of Aurora was excluded from the
ARIDP. This zone is a significant producer of palay (52 percent of the provincial total), of 
coconuts and peanuts, and its inclusion would have increased the overall development benefits. 
As mentioned in Chapter 2, consideration should be given to a Phase II study of connecting 
Casiguran to Baler with an all weather road. 

Appendix B-3 presents the agricultural development benefits expected from the improvement of
Km 38-Maria Aurora road section. Table 6-1 presents the estimated impact on farmgate prices
for the ZOI's affected by the improved road sectors. 

Figure 6-1 illustrates the current agricultural commodity flows in Aurora province. 

6.3.2.2 Generated Traffic Benefits vs. Development Benefits 

To include both generated traffic benefits (measured as VOC savings) and development benefits
(measured as net value added) would double count the benefits of generated traffic. To evaluate 
these benefits for the proposed ARIDP roads, two mutually exclusive scenarios were considered: 

* a scenario showing the economic IRR, NPV, and B-C ratio with generated traffic 
benefits but without development benefits; and 
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Tablc 6-1
 
THE ROAD'S IMPACT ON AGRICULTURE
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* a scenario showing the economic IRR, NPV, and B-C ratio without generated
traffic benefits but with development benefits. 

6.3.3 Road Maintenance Benelits 

One of the benefits from an upgraded road is a reduction in maintenance costs, especially when
the upgrade is to PCC. The reduction in maintenance costs constitutes a roadway benefit that 
should be included in the economic analysis. In practice, the roadway width and shoulders are
often widened from the existing carriageway and this widening usually off-sets some of the 
maintenance benefits because a greater area must be maintained. 

For the ARIDP roads project, a "good" maintenance policy was assumed for both "with" and"without" project. Roadway roughness, operating speeds, and VOCs were based on such a 
maintenance program. For sensitivity analysis, a "poor" maintenance policy was also assumed 
(see Section 6.8). 

The cost elements used in the RIF and GSC Road Projects were updated to 1991 pesos for the
ARIDP road project. Certain additional costs were estimated for those road sections susceptible
to flooding. Also, known timber and bailey bridges that will need to be replaced were costed 
as part of the analysis. '[e methodology for estimating the routine and periodic costs by
roadway type is found in Chapter 5. 

6.4 TRAFFIC MOVEMENTS BY SHIP 

Three separate interviews were conducted in Baler and two in Dingalan in June and July of this 
year. The findings of these interviews are summarized below. 

6.4.1 Dingalan Ship Traffic 

Sea-borne traffic at Dingalan is limited to the export of logs and the import of fish. Logs are
both brought in for processing at the Dingalan sawmill and towed out to larger ships for 
movement to Manila. Fish catches are brought in for local consumption and shipment to
Cabanatuan. The lack of an ice plant and fish smoking facilities limit the fish shipments inland.
There are two shipments per week of fish to Cabanatuan. A shipment consists of eight
styrofoam boxes containing ice and 40 kilos of fish per box. The ice and boxes are provided
by the fish dealer in Cabanatuan. There is potential for fish if anmore trade in ice plant and 
better landing facilities were available. 
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Currently, fish catch is brought in by beaching the fishing boat and carrying tile catch from the 
boat to the shore. Local residents have expressed a desire for both a wharf and an ice plant.
According to the Philippine Ports Authority, a new wharf has been proposed for development 
to tile Japanese Overseas Economic Cooperation Fund. Vehicular traffic would increase if these 
two facilities were built. The potential movements are limited, however, due to overfishing (see 
Chapter 2). 

6.4.2 Baler Ship Traffic 

There are two loading/unloading areas for bancas (motorized boats) in Baler. Both are located 
near the Doongan Bridge in the Sabang area of the city. The small pier in Port Aurora 
(Cemento) to the south is not utilized, perhaps because it is quite far from Baler. (There is no 
connecting bridge over the Suklayin River). The two piers in Baler are relatively sheltered from 
the sea and are close to local markets. 

The two wharfs in Baler can each berth two 15 meter bancas at a time. There are typically two 
bancas waiting t, reach dockside, two at the dock, in addition to an occasional fishing boat that 
arrives to use one of the two concrete wharfs on the Baler Creek. Stevedores are present at the 
wharfs for loading and unloading cargo; their fees are fixed and based on the type of commodity 
being shipped. 

Scheduling of berth space is conducted by the banca owners/wharf operators themselves on a 
first-come, first-serve basis. The city does not seem to be involved, nor does it charge any fee 
for the use of the berths. There is no fixed schedule of arrivals and departures, but the traffic 
is fairly regular with two bancas arriving and departing each day. Ship waiting time at the 
berths and awaiting berth space is considerable. On average, waiting time is over one week. 
This length of ship's time seems to indicate that additional berths are needed. However, there 
is adequate storage space at the existing berths so any additional berths would not decrease 
waiting time very much. 

As with stevedore cl-arges, goods and passenger shipping fees are uniformly fixed for the regular
banca trips. These trips are almost entirely between Baler and Casiguran. Casiguran, in the 
northern part of Aurora Province, is only occasionally accessible by land due to many river 
crossings between it and Baler and the heavy rainfall experienced by the province. Bancas 
transport cargo principally, due to their design; however, passengers are also transported.
Transportation charges are shown in Table 6-4. Additional details are provided in Appendix 
C-4. 
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Table 6-2
 
BANCA SLIPPING CHARGES
 

(Baler - Casiguran)
 

COMMODITY CHARGE (P) 

Bottled Beverages (Case) 10.00 

Biscuits (40 kilo box) 10.00 

Sucar (sack) 15.00 

Cement (bag) 10.00 

Rice (cavan) 10.00 

Copra (50 kilo bag) 17.50 

Passeners (each) 80.00 

Passenger bags (each) 7.00 

Source: Consultant's Survey 

There is no regular banca traffic between Baler and Dingalan to the south. Charter trips can be 
arranged for approximately 6,000 pesos. If 15 passengers (maximum capacity) were to charter 
a banca, the cost would come to 400 pesos per passenger. This is five times the cost of the fee 
to travel to Casiguran (passenger costs are defrayed by cargo charges.) The market in banca 
traffic can be characterized as close to free market conditions with some public assistance needed 
for port improvements in Dingalan. The lack of banca traffic between Baler and Dingalan 
strongly suggests that a road between Baler and Dingalan is not necessary to accommodate 
existing demand. 

6.5 PROJECT COSTS 

6.5.1 Construction Costs 

The economic evaluation was made by using economic costs which are derived from financial 
costs by removing all taxes, duties and subsidies and by using the shadow price adjustments 
described earlier. Construction cost by traffic sections were developed using unit costs and 
typical pavement sections as shown in Chapter 5. Environmental mitigation costs, principally 
erosion control measures, were included in the project construction costs. 
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6.5.2 Project Management Costs 

In addition to construction costs, project management costs should also be included as part of 
project costs. Project management costs have three components: 

* 	 overall coordination of the implementation phase of the project by the executing 
agency in charge; 

* 	 detailed design; and 

* 	 construction supervision. For costing purposes, it was assumed that both foreign 
and local construction companies would be involved in supervision and actual 
construction. 

Project management costs were estimated to be 8 percent of construction costs. Project 
management costs were in addition to the 10 percent contingency and 10 percent office and 
vehicle costs included in the construction cost estimates. 

6.5.3 	 Allocation of Project Costs 

It was assumed that tile completion year for the infrastructure projects will be 1993, and that the 
roads will be open to traffic as early as 1994 or as late as 1996. Project costs (construction 
costs and project management costs) were allocated according to the proposed construction 
schedule, generally on a case-by-case basis. For example, Table 6-3 shows a three-year 
construction project. 

Table 6-3
 
ALLOCATION OF PROJECT COSTS
 

YEAR CONSTRUCTION MANAGEMENT 
COST COST 

1992 30 % 30 % 
1993 35 % 35 % 
1994 35 % 35 % 

For a phased construction schedule, an appropriate allocation was used except that project 
benefits extend 20 years into the future after the last phase of the project. 
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6.6 	 SCENARIOS AND SELECTION CRITERION 

Four base-case scenarios are presented below for each road section. The base case results differ 
in what is included in the definition of benefits. Including development benefits requires that 
generated traffic benefits be excluded, and vice versa. The value of passenger time is sometimes 
included and other times excluded. Hence, there are four base-case situations. These base cases 
are: 

* 	 VOC benefits, road maintenance benefits, time savings, and development 
benefits; 

+ 	 VOC benefits, road maintenance benefits, and development benefits; 

+ 	 VOC benefits, road maintenance benefits, time savings, and generated traffic 
benefits; and 

• 	 VOC benefits, road maintenance benefits, and generated traffic benefits. 

The economic evaluation found in 6.7 includes the NPV of the project at 10, 15 and 20 percent
interest rates, the IRR, and the B-C ratio at 10, 15 and 20 percent. These performance statistics' 
are all in economic terms. The criterion used to establish economic feasibility was an IRR of 
at least 15 percent, with all benefits (including passenger time) included. The larger of 
development or generated traffic benefits was used to determine economic feasibility. 

6.7 	 RESULTS 

The results of the economic evaluation are described below by traffic section grouped by road 
segment. The figures quoted are economic figures (costs, benefits, IRRs, etc.). Financial 
figures are found in Chapter 5 and Section 6.10. In all cases for which development benefits 
have been estimated, the generated traffic benefits were found to be higher. The IRRs and other 
economic criteria thus included benefits from generated traffic and also include benefits from 
passenger time savings. 

6.7.1 	 Segment 1 - The Circumferential Road 

Segment 1 consists of four homogenous traffic sections for which benefits and costs have 
quantified. These sections are as follows: 
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6.7.1.1 Baler-Dipaculao (11.6 kilometers) 

The section from Baler to Dipaculao consists of two sub-sections: 2.4 km of PCC in flat terrain 
in good condition and 9.2 km of gravel in flat terrain in good condition. 

There were two pavement designs for this section: PCC and AC. Improving the existing gravel
road to PCC standards was estimated to cost 44.4 million pesos or 4.8 million pesos a kilometer. 
Improving the gravel surface to AC standards was estimated to cost 30.1 million pesos or 3.3 
million pesos a kilometer. 

Table 6-4 presents the results of the economic analysis for this section for the "Full Road" 
analysis. The results show an economic IRR below the required 15 percent rate of return. The 
net present value is negative and the benefit-cost ratios are below 1.0 for the range of interest 
rates from 10 to 20 percent. 

Table 6-4
 
SUMMARY OF ECONOMIC RESULTS
 

BALER-DIPACULAO
 
FULL ROAD 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 0.8% 3.0% 
NPV (15%) -21.3 12.7 
B/C (15%) 0.26 0.34 
B/C (10%) 0.38 0.50 
B/C (20%) 0.18 0.25 

Note: NPV is in millions of pesos. 

6.7.1.2 Dipaculao-Maria Aurora (8.6 kilometers) 

The section from Dipaculao to Maria Aurora consists of four subsections, all in flat terrain: 4.3 
km of gravel in bad condition, 2.6 km of gravel in good condition, 0.5 km of DBST in bad 
condition and 1.2 km of PCC in good condition. 

PCC and AC were the proposed pavement designs. Upgrading the existing road to PCC 
standards was estimated to cost 37.9 million pesos or 5.1 million pesos per kilometer. 
Upgrading to AC standards was estimated to cost 28.2 million pesos or 3.8 million pesos per 
kilometer. 
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Table 6-5 shows the results of the economic evaluation for the "Full Road" analysis. The 
economic IRRs are below the required 15 percent. The IRR for the AC pavement design, 11.3 
percent, is the highest for the traffic sections comprising the circumferential road. The NPV 
and the B/C ratios at 15 percent are below required level. Only the B/C ratio evaluated at 10 
percent shows the AC option to be feasible. However, a 10 percent rate of return is below the 
required 15 percent return on investment. 

Table 6-5 
SUMMARY OF ECONOMIC RESULTS
 

DIPACULAO-MARIA AURORA
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 8.6% 11.3% 
NPV (15%) -9.7 -4.3 
B/C (15%) 0.60 0.76 
B/C (10%) 0.89 1.11 
B/C (20%) 0.44 0.56 

Note: NPV is in millions of pesos. 

6.7.1.3 Maria Aurora-San Luis (10.7 kilometers) 

The section from Maria Aurora to San Luis consists of five subsections in flat terrain with many
river crossings: 5.1 km of gravel in good condition, 4.2 km of gravel in good condition, 0.6 km 
of DBST in fair condition, 0.3 km of AC in bad condition and 0.5 km of PCC in good 
condition. 

Two pavement designs were considered for this section: PCC and AC. Improving the existing
road to PCC standards was estimated to cost 101.4 million pesos or 9.9 million pesos per
kilometer. Improving the road to AC standards was estimated to cost 87.6 million pesos or 8.6 
million pesos per kilometer. 

Table 6-6 presents the results of the economic analysis for the "Full Road" traffic projection.
The IRRs range from 6.6 percent for the PCC design to 7.7 percent for the AC design. NPVs 
and the B/C ratios also show below accepted rates of return. The low rates are due to low 
traffic levels and the high cost of structures on this section. 
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Table 6-6
 
SUMMARY OF ECONOMIC RESULTS
 

MARIA AURORA-SAN LUIS
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 6.6% 7.7% 
NPV (15%) -35.0 -26.5 
B/C (15%) 0.50 0.57 
B/C (10%) 0.74 0.82 
B/C (20%) 0.37 0.42 

Note: NPV is in millions of pesos. 

6.7.1.4 San Luis-Baler (7.2 kilometers) 

The section from San Luis to Baler has four subsections in flat terrain: 0.3 km of gravel in bad 
condition, 0.7 km of DBST in fair condition, 3.8 km of DBST in good condition and 2.4 km 
of PCC in good condition. 

The proposed pavement designs were PCC and AC. Upgrading the existing road to PCC 
standards was estimated to cost 20.1 million pesos or 4.2 million pesos a kilometer. Upgrading 
to AC standards was estimated to cost 11.4 million pesos or 2.4 million pesos a kilometer. 

Table 6-7 shows the results of the economic analysis for this section using the "Full Road" 
alternative. The IRRs are low, reflecting the fair to good conditions of the existing road. The 
IRR for PCC is negative 0.7 percent and the IRR for AC is 1.9 percent. Other economic 
criteria show similar results: a very low return on investment. 
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Table 6-7
 
SUMMARY OF ECONOMIC RESULTS
 

SAN LUIS-BALER
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR -0.7% 1.9% 
NPV (15%) -10.9 -5.5 
B/C (15%) 0.22 0.31 
B/C (10%) 0.33 0.45 
B/C (20%) 0.16 0.23 

Note: NPV is in millions of pesos. 

6.7.1.5 Circumferential Road (38.1 kilometers) 

Table 6-8 shows the economic results for the four sections, described above, comprising the 
circumferential road in the Baler area. The IRRs of 5.6 percent and 7.5 percent, respectively, 
for PCC and AC, show the proposed improvements to be economically not feasible. The "With 
Gap" analysis is omitted because there are fewer diverted traffic benefits than the "Full Road" 
analysis and thus would have lower IRRs than the ones show in Tables 6-4 through 6-8. 

Table 6-8 
SUMMARY OF ECONOMIC RESULTS
 

CIRCUMFERENTIAL ROAD
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 5.6% 7.5% 
NPV (15%) -76.3 -48.5 
B/C (15%) 0.45 0.55 
B/C (10%) 0.66 0.80 
B/C (20%) 0.32 0.40 

Note: NPV is in millions of pesos. 
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6.7.2 Segment 2 - Rizal to Maria Aurora 

Seg-'ient 2 consists of three homogeneous traffic sections. Benefits and costs have been 
quantified for these sections assuming the "With Gap" traffic projections. In the case of 
Segment 2, the "With Gap" tr'±ffic projections are higher than the "Full Road" traffic 
projections. Tile traffic sections di'c as follows: 

6.7.2.1 Rizal-Canili (41.8 kilometers) 

The section from Rizal to Canili has five subsections with the following conditions: 17.4 km 
of bad gravel in flat terrain, 5.9 km of fair gravel in flat terrain, 6.1 km of bad gravel in hilly
terrain, 6.3 km of fair gravel in hilly terrain and 6.1 km of bad gravel in mountainous terrain. 

Two pavement designs, AC and DBST, were proposed for this section with an overlay after 10 
years. The cost of the AC design was estimated to be 158.5 million pesos or 3.8 million pesos 
a kilometer. The cost of the DBST design was estimated to be 127.9 million pesos or 3.1 
million pesos a kilometer. 

Table 6-9 shows the results of the economic evaluation using the "With Gap" traffic projection.
The IRRs are above the required 15.0 percent. The IRR for AC is 17.7 percent and the IRR 
for DBST is 20.9 percent. The NPV ranges from 19.7 million for AC to 35.7 million for 
DBST. The B/C ratios are above 1.0 except for AC evaluated at 20 percent. Improving this 
section is economically feasible. 

Table 6-9 
SUMMARY OF ECONOMIC RESULTS 

RIZAL-CANILI 
WITH GAP 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 17.7% 20.9% 
NPV (15%) 19.7 35.7 
B/C (15%) 1.15 1.37 
B/C (10%) 1.68 2.00 
B/C (20%) 0.85 1.01 

Note: NPV is in millions of pesos. 
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6.7.2.2 Canili-Km Post 38 (11.7 kilometers) 

The section from Canili to Km Post 38 consists of four subsections with the following
characteristics: 2.7 km of bad earth surface in hilly terrain, 3.0 km of fair gravel in hilly
terrain, 3.2 km of bad gravel in mountainous terrain and 2.8 km of good gravel in mountainous 
terrain. 

Two pavement designs were considered for this section: AC and DBST. The cost of the AC 
design was estimated to be 76.0 million pesos. The design calls for a new alignment that 
shortens the distance from 11.7 kilometers to 7.0 ki. The cost per kilometer is 10.9 million 
pesos. The DBST option on the new alignment was estimated to cost 74.6 million pesos or 10.7 
million per kilometer. 

Table 6-10 summarizes the results of the economic evaluation under the "With Gap" projection.
The IRRs for AC and DBST are 13.4 percent and 13.5 percent, respectively. By itself, this 
section is not economically feasible due to the requirement for a new bridge on the new 
alignment. NPVs are negative and the B/C ratios are below unity. However, an upgrade of this 
section is necessary if trucks are to use Segment 2. 

Table 6-10
 
SUMMARY OF ECONOMIC RESULTS
 

CANILI-KM POST 38
 
WITH GAP
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 13.4% 13.5% 
NPV (15%) -5.4 -5.1 
B/C (15%) 0.90 0.90 
B/C (10%) 1.29 1.30 
B/C (20%) 0.67 0.67 

Note: NPV is in millions of pesos. 

6.7.2.3 Km Post 38 - Maria Aurora (15.2 Kilometers) 

The traffic section from Km Post 38 to Maria Aurora has three subsections: 7.4 km of bad 
gravel in mountainous terrain, 4.9 km of fair gravel in flat terrain and 2.9 km of fair gravel in 
flat terrain. 

Two pavement designs, AC and DBST, were considered for this section. The AC option was 
estimated to cost 62.0 million pesos or 4.1 million pesos a kilometer. The DBST option was 
estimated to cost 58.4 million pesos or 3.8 million pesos a kilometer. 
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Table 6-11 presents the economic results for this section under the "With Gap" traffic projection.
The IRRs of 22.8 percent and 23.1 percent for AC and DBST, respectively, show that the 
proposed improvements to be economically feasible. NPV is nearly 25 million pesos and the 
B/C ratio ranges from 2.55 to 2.62. 

TABLE 6-11
 
SUMMARY OF ECONOMIC RESULTS
 

KNI POST 38-MARIA AURORA
 
WITH GAP
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 22.8% 23.1% 
NPV (15%) 24.8 24.9 
B/C (15%) 1.68 1.72 
B/C (10%) 2.55 2.62 
B/C (20%) 1.19 1.21 

Note: NPV is in millions of pesos. 

6.7.2.4 Segment 2 (68.7 kilometers) 

Table 6-12 displays the overall economic performance criteria for improving the three sections,
described above, from Rizal to Maria Aurora. The IRRs range from 17.9 percent for an AC
surface to 19.5 percent for a DBST surface. The NPVs range from 42.2 million pesos to 58.6
million pesos. Segment 2 is economically feasible with AC as the preferred surface. 

TABLE 6-12
 
SUMMARY OF ECONOMIC RESULTS
 

SEGMENT 2
 
WITH GAP
 

PAVEMENT OPTION 
CRITERION AC DBST 

IRR 17.9% 19.5% 
NPV (15%) 42.2 58.6 
B/C (15%) 1.22 1.35 
B/C (10%) 1.82 2.01 
B/C (20%) 0.88 0.97 

Note: NPV is millions of pesos. 
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6.7.3 Segment 3 - Baler to Dingalan 

This segment was dropped from consideration after initial costs were estimated to be 1.3 billion 
pesos for an AC pavement (17.9 million pesos per kilometer) with little economic benefits and 
expected environmental problems. 

6.7.4 Segment 4 - Tablang Junction to Dingalar. 

Segment 4 consists of two homogenous traffic sections for which benefits and costs have been 
quantified. These sections are as follows: 

6.7.4. 1 Tablang Junction-Laur-Gabaldon (33.2 kilometers) 

The section from Tablang Junction to Gabaldon consists of three subsections in flat terrain: 11.9
km of partially completed PCC roadway, 5.0 km of gravel in good condition and 16.3 km of 
gravel in fair condition. 

Two pavement designs were proposed for this section: nBST with an AC overlay after 10 
years, and AC (also with an overlay after 10 years). The cost of the AC option was estimated 
to be 156.1 million pesos or 7.3 million pzsos per kilometer. The cost of the DBST option was 
estimated to be 146.2 million pesos or 6.9 million pesos per kilometer. 

Table 6-13 displays the results of the economic evaluation. The IRR ranges from 8.5 percent
for AC to 9.0 percent for DBST. The NPVs are negative and the B/C ratios indicate the
improvements would be not economically feasible even with a 10 percent rate of return. 

Table 6-13
 
SUMMARY OF ECONOMIC RESULTS
 

TABLANG JUNCTION-GABALDON
 
FULL ROAD 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 8.5% 9.0% 
NPV (15%) -38.3 -34.0 
B/C (15%) 0.59 0.61 
B/C (10%) 0.88 0.91 
B/C (20%) 0.42 0.43 

Note: NPV is in millions of pesos. 
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6.7.4.2 Gabaldon-Dingalan (14.2 kilometers) 

The section from Gabaldon to Dingalan consists of six subsections with the following
characteristics: 1.9 km of gravel in bad condition in flat terrain, 0.4 km of gravel in fair 
condition in flat terrain, 3.3 km of gravel in good condition in flat terrain, 1.2 km of PCC in
good condition in flat terrain, 3.3 km of gravel in bad condition in mountainous terrain and 4.1 
km of gravel in fair condition in mountainous terrain. 

Two pavement designs were proposed for this section: DBST with an AC overlay after 10 
years, and AC (also with an overlay after 10 years). The cost of the AC option was estimated 
to be 45.7 million pesos or 3.5 million pesos per kilometer. The cost of the DBST option was 
estimated to be 39.6 million pesos or 3.0 million pesos per kilometer. 

Table 6-14 shows the findings of the economic analysis. The IRRs range from 6.0 percent for 
AC to 7.4 percent for DBST. The NPVs are negative for both pavement options. The B/C
ratios show the upgrade of this section to be not economically feasible for the range of interest 
rates from 10 to 20 percent. 

Table 6-14
 
SUMMARY OF ECONOMIC RESULTS
 

GABALDON-DINGALAN
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION AC DST 

IRR 6.0% 7.4% 
NPV (15%) -14.3 -10.7 
B/C (15%) 0.47 0.54 
B/C (10%) 0.69 0.80 
B/C (20%) 0.34 0.40 

Note: NPV is in millions of pesos. 

6.7.4.3 Segment 4 (47.4 kilometers) 

Table 6-15 displays the economic results for the two sections that together make up Segment 4.
The IRRs of 8.0 percent and 8.7 percent for AC and DBST, respectively, show the proposed
improvements for Segment 4 to be economically not feasible. 
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Table 6-15
 
SUMMARY OF ECONOMIC RESULTS
 

SEGMENT 4
 

PAVEMENT OPTION 

CRITERION AC j DBST 

IRR 8.0% 8.7% 
NPV (15%) -52.6 -44.7 
B/C (15%) 0.56 0.59 
B/C (10%) 0.83 0.89 
B/C (20%) 0.40 0.43 

Note: NPV is in millions of pesos. 

6.7.5 Segment 5 - Tablang Junction to Maria Aurora 

Segments 5 consists of four homogeneous traffic sections for which benefits and costs have been
quantified. Tourism benefits associated with this new route into Maria Aurora have been
prorated on kilometer basis. Agricultural benefits have been assigned to the 17.0 km of the 
proposed new road section described below. 

6.7.5.1 Tablang Junction-Bongabon (8.3 kilometers) 

This homogenous traffic section from Tablang Junction near Palayan City to Bongabon has six 
subsections, all in flat terrain. These are: 2.0 km of grave! in fair condition, 1.6 km of AC il
bad condition, 0.2 km of AC in fair condition, 1.1 km of AC in good condition, 0.9 km of PCC 
in bad condition and 2.5 km of PCC in good condition. 

Two pavement designs were considered for this section: PCC and AC. The estimated cost of
the PCC option was 44.9 million pesos or 7.7 million per kilometer. The estimated cost of the
AC option was 34.5 million pesos or 5.9 million pesos per kilometer. 

Table 6-16 presents the results of the economic evaluation under the "Full Road" scenario. TheIRRs for PCC and AC are 0.2 percent and 1.4 percent, respectively. The NPVs are negative
and the B/C ratios are below 1.0 for the range of interest rates from 10 to 20 percent. 
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Table 6-16
 
SUMMARY OF ECONOMIC RESULTS
 

TABLANG JUNCTION-BONGABON
 
FULL ROAD
 

PAVEMENT OITION 

CRITERION AC DBST 

IRR 0.2% 1.4% 
NPV (15%) -23.5 -17.1 
B/C (15%) 0.25 0.29 
B/C (10%) 0.37 0.42 
B/C (20%) 0.18 0.21 

Note: NPV is in millions of pesos. 

6.7.5.2 Bongabon-Kin Post 170 (31.5 kilometers) 

The traffic section from Bongabon to Kin Post 170 near the provincial boundary consists of six 
subsections as follows: 2.9 km of good gravel in flat terrain, 2.9 km of good AC in flat terrain,
1.3 km of good PCC in flat terrain, 6.0 km of fair gravel in hilly terrain, 3.2 km of bad gravel
in mountainous terrain and 15.2 km of fair gravel in mountainous terrain. 

These were two pavement designs for this section: PCC and AC. The cost of a PCC standard 
pavement was estimated to be 244.9 million pesos or 8.1 million pesos a kilometer. The cost
of an AC surface was estimated to be 205.3 million pesos or 6.8 million pesos a kilometer. 

Table 6-17 shows the results of the economic analysis based on the "Full Road" traffic 
projection. The IRRs indicate the improvement of the road to be economically not feasible with 
a 7.8 percent return for PCC and a 9.2 percent return for AC. The NPVs are negative and B/C 
ratios below 1.0 for all cases. 
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Table 6-17
 
SUMMARY OF ECONOMIC RESULTS
 

BONGABON-KM POST 170
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION ABST 

IRR 7.8% 9.2% 
NPV (15%) -70.8 -48.6 
B/C (15%) 0.55 0.63 
B/C (10%) 0.82 0.94 
B/C (20%) 0.40 0.46 

Note: NPV is in millions of pesos. 

6.7.5.3 Km Post 170-Km Post 38 (17.0 kilometers) 

This new roadway from Km Post 170 near the provincial boundary on the Bongabon-Baler
highway to Km Post 38 on the Canili-Maria Aurora road is proposed as a short-cut to the Baler 
area. It is comprised of two subsections: 5.0 kl of mountainous terrain and 12.0 km of hilly 
terrain. 

Two pavement designs were considered for construction: 1) AC for 17.0 km and 2) DBST for
12.0 km of hilly terrain and PCC for 5.0 km of mountainous terrain. The costs of the AC 
design were estimated to be 209.4 million pesos; tile costs of the alternative design were 
estimated to be 208.1 million pesos. Both design options average 12.3 million pesos per
kilometer. 

Table 6-18 displays the economic results for the proposed new road. Both pavement designs
have an IRR of 18.6 percent because of large roadway user savings in diverted traffic. This new 
road section is economically feasible. 
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Table 6-18
 
SUMMARY OF ECONOMIC RESULTS
 

KM POST 170-II POST 38
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 18.6% 18.6% 
NPV (15%) 35.3 35.7 
B/C (15%) 1.28 1.29 
B/C (10%) 1.93 1.93 
B/C (20%) 0.91 0.91 

Note: NPV is in millions of pesos. 

6.7.5.4 Km Post 38-Maria Aurora (15.2 kilometers) 

The traffic section from Km Post 38 to Maria Aurora has three subsections: 7.4 km of bad 
gravel surface in mountainous terrain, 4.9 km of fair gravel surface in flat terrain and 2.9 km 
of fair gravel surface in flat terrain. 

Two pavement designs, AC and DBST, were considered for this section. The AC option was 
estimated to cost 61.3 million pesos or 4.0 million pesos a kilometer. The DBST option was 
estimated to cost 58.4 million pesos or 3.8 million pesos a kilometer. 

Table 6-19 presents the economic results for this section under the "Full Road" traffic
projection. The IRRs of 28.5 percent and 29.1 percent for AC and DBST, respectively,
demonstrate economic feasibility--if the new roadway between the interprovincial roads is built.
The NPVs are positive and the B/C ratios show the upgrade to be feasible even at a 20 percent
discount rate. For the "With Gap" analysis, see Section 6.7.2.3. 
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Table 6-19
 
SUMMARY OF ECONOMIC RESULTS
 

KM POST 38-MARIA AURORA
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 28.5% 29.1% 
NPV (15%) 45.4 45.2 
B/C (15%) 2.23 2.31 
B/C (10%) 3.36 3.47 
B/C (20%) 1.59 1.64 

Note: NPV is in millions of pesos. 

6.7.5.5 Segment 5 (75.0 kilometers) 

Table 6-20 shows the overall economic performance criteria for improving the four sections,
described above, from Tablang Jct. to Maria Aurora. The IRRs range from 14.6 percent for
construction to mostly PCC standards (with some AC/DBST) to 15.7 percent for AC. The
NPVs are negative and the B/Cs ratios are below 1.0 except for the AC pavement option. 

Table 6-20
 
SUMMARY OF ECONOMIC RESULTS
 

SEGMENT 5
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION AC DBST 

IRR 14.6% 15.7%
 
NPV (15%) -11.3 16.9
 
B/C (15%) 0.97 1.05
 
B/C (10%) 1.47 1.59
 
B/C (20%) 0.68 0.75
 

Note: NPV is in millions of pesos. 

Table 6-21 presents a logical alternative to Segment 5. This alternative begins in Bongabon
(instead of Tablang Jct.) and continues to Dinaculao (instead of Maria Aurora). Two pavement
designs were considered: 1) PCC from Bongabon-Km Post 170 and extending 5.0 kilometers 
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on the new road, DBST for 12.0 kilometers to Km Post 38, AC to Maria Aurora and PCC to
Dipacuiao and 2) AC from Bongabon to Maria Aurora and PCC to Dipaculao. Both design
options are economically feasible with IRRs of 15.1 percent for the mostly PCC design and 16.0 
for the mostly AC design. 

Table 6-21
 
SUMMARY OF ECONOMIC RESULTS
 

BONGABON-DIPACULAO
 
FULL ROAD
 

PAVEMENT OPTION 

CRITERION MOSTLY MOSTLY 
PCC AC 

IRR 15.1 16.0% 
NPV (15%) 2.5 24.8 
B/C (15%) 1.01 1.08 
B/C (10%) 1.52 1.63 
B/C (20%) 0.71 0.77 

Note: NPV is in millions of pesos. 

6.8 SENSITIVITY ANALYSIS 

6.8.1 Maintenance Assumptions 

The evaluation of the project roads "with" and "without" the proposed improvements was done
assuming a good maintenance schedule. For gravel roads, this means regular grading and a
four-year cyle of regraveling. For flexible pavements, this means an overlay every ten years.
If a maintenance is poor, the estimated IRRs found in this study would change as follows: 

+ Existing Gravel Road vs. Proposed PCC Pavement 

The IRRs would increase nearly five percent with poor maintenance because the 
gravel road would become nearly impassible while the PCC road would 
deteriorate only in spots. 
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* 	 Existing Gravel Road vs. Proposed Flexible Pavement 

The IRRs would increase approximately three percent for the same reason as with 
PCC, except the benefit stream would extend for only 10 years and not 20 as with 
PCC. 

+ 	 Existing Flexible Pavement vs. Proposed PCC Pavement 

The benefit stream would be unchanged for the first 10 years, but would be 
higher for the second 10 years. Hence, IRRs would be higher than shown in this 
report. The difference is probably not more than two percent. 

6.8.2 	 Growth Rates Required to Reach 15 Percent IRR 

The growth rates used in this study were approximately two percent growth per annum in
population and two percent growth per annum in real per capita income. One set of growth
rates that shows the upgrade of Segment I to be economically feasible is 3.0 percent population
growth per annum with 5.5 percent growth per annum in real per capita income. 

The Tablang Jct.-Dingalan road (Segment 4) becomes economically feasible with the following
growth rates: 3.0 percent population growth per annum with 2.9 percent growth per annum in 
real capital income. 

6.8.3 	 Benefits Increased 15 Percent and Decreased 15 Percent 

Tables 6-22 through 6-28 present the base case and alternative scenarios for the road segments.
The scenarios include the base case with benefits 15 percent higher than expected, the base case
with benefits 15 percent lower than expected and a worst-case scenario where benefits are 15 
percent lower and costs are 15 percent higher. 

* 	 Segment 1 results are in Table 6-22 and 6-23. Table 6-22 displays the PCC 
option; Table 6-23 displays the AC option. 

+ 	 Segment 2 results and its variations are shown in Tables 6-24 and 6-25. The AC
option is considered in Table 6-24; the DBST option is considered in Table 6-25. 

+ 	 Segment 4 results for both AC and DBST are shown in Table 6-26. 

* 	 Segment 5 results are shown in Table 6-27 for the mostly PCC option and in 
Table 6-28 for the mostly AC option. 
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Segment 1 is not feasible for PCC or AC under the most favorable case. The closest any one
section gets to 15 percent is the Dipaculao-Maria Aurora section for the AC option with a 15 
percent increase in benefits. In this scenario, the IRR becomes 13.1 percent. 

Segment 2 is economically feasible under the base case for both pavement options. It is feasible
with the additional costs of paving to Dipaculao. Under the recommended AC option, the
upgrade is feasible with a 15 decrease in benefits. The DBST option is feasible under the worst 
case scenario. 

Segment 4 from Tablang Jct. to Dingalan is not economically feasible even with a 15 percent
increase in benefits. In this case, the IRR is at the 10 percent level. 

Segment 5 shows higher IRRs when generated traffic benefits are used instead of development
benefits. The mostly PCC option is not feasible and has an IRR of 14.6 percent. Dropping the
Tablang Jct-Bongabon section and adding the Maria Aurora-Dipaculao section renders the
upgrade feasible with an economic IRR of 15.1 percent. Unexpected benefits could place the
IRR ar 17.2 percent, but any increase in costs or lower than expected benefits drops the IRR
below 15 percent. The AC option raises the margin for error, but by less than 1.0 percent in 
overall IRRs. 

6.9 RECOMMENDATIONS 

The Consultant recommends the construction to mostly PCC standards of the Bongabon-

Dipaculao road.
 

Specifically, the Bongabon-Km Post 170 section is recommended to upgraded to a PCC standard 
and constructed over three years, and from there, the first 5.0 kilometers of the new road (Kn
170 to Km 38) is recommended to be PCC while the remaining 12.0 kilometers to Km Post 38 
is recommended to be DBST. The construction phase of this new road is expected to last four 
years. The Km Post 38-Maria Aurora section is recommended to be. AC, constructed over four 
years. The Maria Aurora-Dipaculao section is recommended to be PCC, constructed over three 
years. 

If an environmental mitigation plan is not agreed to funded, the Consultantand instead
recommends the upgrading of the Rizal-Canili-Maria Aurora road AC standards andto the 
construction to PCC standards of the Maria Aurora-Dipaculao section. Construction would take 
three years. 

The recommended road improvement project has a base-case IRR of 15.1 percent as shown in
Table 6-27. The alternative improvement project has a base case IRR of 16.0 percent as shown 
in Table 6-28. 
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Table 6-22 
Economic Sensitivity Analysis
 

Segment I
 
Internal Rates of Return
 

Section/ Base Case With Benefits Increased 
Alternative by 15 Percent 

Full Road With Dev't Benefits W/O Dev't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time
PCC Savings Savings Savings Savings Savings Savings Savings Savings 

Baler-Dipaculao 0.8% 0.8%-0.8% -0.8% 1.9% 0.3% 1.9% 0.3% 

Dipaculao-Ma. Aurora 8.6% 6.817 8.6% 6.8% 10.2% 8.3%c 10.2% 8.39 

Ma. Aurora-San Luis 6.6% 5.29 5.2%6.6% 8.1% 6.7% 8.1% 6.7% 

San Luis-Baler -0.7% -0.7%-1.9% -1.9% 0.5% -0.7% 0.5% -0.7% 

Circumferential Road 5.6% 4.1% 5.6% 4.1% 5.4% 5.4%6.9% 6.9% 

Section/ With Benefits Reduced With Benefits Reduced by 15 Percent 
Alternative by 15 Percent and Costs Increased by 15 Percent 
Full Road With Dev't Benefits W/O Dev't Benefits With Dcv't Benefits W/O Dev't Bencfits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time
PCC Savings Savings Savings Saving% Savings Savings SUv L'1gs Savings 

Baler-Dipaculao -0.5% -2.1% -0.5% -2.1% -1.6% -1.6%-3.1% -3.1% 

Dipaculao-Ma. Aurora 6.9% 5.29c 6.9% 5.2% 5.51 3.9% 5.5% 3.9% 

Ma. Aurora-San Luis 4.9% 3.6% 4.9% 3.6% 3.6% 2.4% 3.6% 2.4% 

San Luis-Baler -2.0% -2.0%-3.1% -3.1% -3.1% -4.2% -3.1% -4.2% 

Circumferential Road 4.1% 2.7% 4.1% 2.8% 2.8%2.7% 1.5% 1.5% 

6 - 32 



Table 6-23 
Economic Sensitivity Analysis
 

Segment 1
 

Internal Rates of Return
 

Section/ Base Case With Benefits Increased 
Alternative by 15 Percent 

Full Road With Dev't Bencfits W/O Dev't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time 
AC Savings Savings Savings Savings Savings Savings Savings Savings 

Baler-Dipaculao 3.0% 0.9% 3.0% 0.9% 4.2% 2.0% 4.2% 2.0% 

Dipaculao-Ma. Aurora 11.3% 9.1% 11.3% 9.1% 13.1% 10.7% 13.1% 10.7% 

Ma. Aurora-San Luis 7.7% 7.7%6.1% 6.1% 9.3% 7.6% 9.3% 7.6% 

San Luis-Baler 1.9% 0.1% 1.9% 0.1% 3.1% 1.3% 3.1% 1.3% 

Circumferential Road 7.5% 5.8% 7.5% 5.8% 9.0% 7.1% 9.0% 7.1% 

Section/ With Benefits Reduced With Benefits Reduced by 15 Percent 
Alternative by 15 Percent and Costs Increased by 15 Percent 
Full Road With Dev't Benefits W/O Dev't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time 
AC Savings Savings Savings Savings Savings Savings Savings Savings 

Baler-Dipaeulao 1.6% -0.4% 1.6% -0.4% 0.4% -1.4% 0.4% -1.4% 

Dipaeulao-Ma. Aurora 9.3% 7.39 9.3% 7.3% 7.8% 5.8% 7.8% 5.8% 

Ma. Aurora-San Luis 6.0% 4.5% 6.0% 4.5% 4.6% 3.2% 4.6% 3.2% 

San Luis-Baler 0.5% -1.1% 0.5% -1.1% -0.6% -2.2% -0.6% -2.2% 

Circumferential Road 5.9% 4.3% 5.9% 4.3% 4.6% 3.0% 4.6% 3.0% 
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Table 6-24
 
Economic Sensitivity Analysis
 

Segment 2
 
Internal Rates of Return
 

Sectionl Base Case With Benefits Increased 
Altcrnative by 15 Percent 

With Gap With Dev't Benefits W/O Dcv't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time 
AC Savings Savings Savings Savings Savings Savings Savings Savings 

Rizal-Canili 17.7% 14.9% 17.7% 14.9% 20.1% 17.0% 20.1% 17.0% 

Canili-Km Post 38 13.4% 11.3% 13.4% 11.3% 15.5% 13.2% 15.5% 13.2% 

Km Post 38-Ma. Aurora 22.6% 19.4% 22.6% 19.4% 25.0% 21.7% 25.0% 21.7% 

Segment 2 17.9% 15.2% 17.9% 15.2% 20.0% 17.1% 20.0% 17.1% 

Segment 2 (AC) plur,
Ma. Aurora on to 17.0% 14.4% 17.0% 14.4% 19.1% 16.3% 19.1% 16.3% 
Dipaculao (PCC) 

Section/ With Benefits Reduced With Benefits Reduced by 15 Percent 
Alternative by 15 Percent and Costs Increased by 15 Percent 
With Gap With Dev't Benefits W/O Dev't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time 
AC Savings Savings Savings Savings Savings Savings Savings Savings 

Rizal-Canili 15.2% 15.2%12.6% 12.6% 13.2% 10.8% 13.2% 10.8% 

Canili-Km Post 38 11.2% 9.2% 11.2% 9.2% 9.5% 7.6% 9.5% 7.6% 

Km Post 38-Ma. Aurora 20.0% 17.0% 20.0% 17.0% 17.9% 15.1% 17.9% 15.1% 

Segment 2 15.6% 13.2% 15.6% 13.2% 13.8% 11.5% 13.8% 11.5% 

Segment 2 (AC) plus 
Ma. Aurora on to 14.8% 12.5% 14.8% 12.5% 13.1% 10.8% 13.1% 10.8% 
Dipaculao (PCC) 
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Table 6-25 
Economic Sensitivity Analysis
 

Segment 2
 
Internal Rates of Return
 

Section/ Base Case With Benefits Increased 
Alternative by 15 Percent 

With Gap With Dev't Benefits W/O Dev't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time WIO Time 
DBST Savings Savings Savings Savings Savings Savings Savings Savings 

Rizal-Canili 20.9% 20.9% 23.5%18.1% 18.1 5c 20.5% 23.5% 20.5% 

Canili-Km Post 38 13.5% 11.4% 13.5% 11.4% 15.5% 13.3% 15.5% 13.3% 

Km Post 38-Ma. Aurora 23.1% 19.8% 23.1% 19.8% 25.6% 22.1% 25.6% 22.1% 

Segment 2 19.5% 16.8% 19.5% 16.8% 17.4% 15.0% 17.4% 15.0% 

Segment 2 (DBST) plus
 
Ma. Aurora on to 18.3% 15.9% 18.3% 15.9% 20.5% 20.5%
17.9% 17.9% 
Dipaculao (PCC) 

Section/ With Benefits Reduced With Benefits Reduced by 15 Percent 
Alternative by 15 Percent and Costs Increased by 15 Percent 
With Gap With Dev't Benefits W/O Dev't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time WIO Time With Time W/O Time 
DBST Savings Savings Savings Savings Savings Savings Savings Savings 

Rizal-Canili 18.1% 15.5% 18.1% 15.5% 15.9% 13.5% 15.9% 13.5% 

Canili-Km Post 38 11.3% 9.4% 11.3% 9.4% 9.5% 7.7% 9.5% 7.7% 

Km Post 38-Ma. Aurora 20.4% 17.4% 20.4% 17.4% 15.5% 15.5%18.3% 18.3% 

Segment 2 17.1% 14.7% 17.1% 14.7% 15.2% 12.9% 15.2% 12.9% 

Segment 2 (DBST) plus 
Ma. Aurora on to 16.0% 13.8% 16.0% 13.8% 14.2% 12.1% 14.2% 12.1% 
Dipaculao (PCC) 
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Table 6-26 
Economic Sensitivity Analysis
 

Segment 4
 
Internal Rates of Return
 

Section/ Base Case With Benefits Increased 
Alternative by 15 Percent 

Wilh Dev't Benefits W/O Dev't Benefits With Dev't Benefits W/O Dev't Bcncfits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time 
AC and DBST Savings Savings Savings Savings Savings Savings Savings Savings 

Tabhang Jt.-Gabaldon (AC) 8.5% 6.97 8.5% 6.9% 10.1% 8.4% 10.1% 8.4% 

Gabaldon-Dingalan (AC) 6.0% 3.79c 6.0% 3.7% 7.4% 5.0% 7.4% 5.0% 

Segment 4 (AC) 8.0% 6.2% 8.0% 6.2% 10.0% 8.1% 10.0% 8.1% 

Tablang Jct.-Gabaldon (DBST) 9.0% 7.3% 9.0% 7.3% 10.5% 8.8% 10.5% 8.8% 

Gabaldon-Dingalan (DBST) 7.4% 5.1% 7.4% 5.1% 9.0% 6.5% 9.0% 6.5% 

Segment 4 (DBST) 8.7% 6.9% 8.7% 6.9% 10.7% 8.8% 10.7% 8.8% 

Section/ With Benefits Reduced With Benefits Reduced by 15 Percent 
Alternative by 15 Percent and Costs Increased by 15 Percent 

With Dev't Benefits W/O Dev't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time 
AC and DBST Savings Savings Savings Savings Savings Savings Savings Savings 

Tablang Jct.-Gabaldon (AC) 6.9% 5.3% 6.9% 5.3% 5.5% 4.0% 5.5% 4.0% 

Gabaldon-Dingalan (AC) 4.4% 2.3% 4.4% 2.3% 3.1% 1.1% 3.1% 1.1% 

Segment 4 (AC) 6.8% 5.1% 6.8% 5.1% 5.7% 4.1% 5.7% 4.1% 

Tablang Jct.-Gabaldon (DBST) 7.3% 5.7% 7.3% 5.7% 5.9% 4.4% 5.9% 4.4% 

Gabaldon-Dingalan (DBST) 5.8% 3.5% 5.8% 3.5% 4.4% 2.3% 4.4% 2.3% 

Segment 4 (DBST) 7.4% 5.7% 7.4% 5.7% 6.3% 4.7% 6.3% 4.7% 
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Table 6-27
 
Economic Sensitivity Analysis
 

Segment 5
 
Internal Rates of Return
 

Section/ Base Case With Benefits Increased 
Alternative by 15 Percent 

Full Road With Dev't Benefits W/O Dev't Benefits With Dev't Benefits W/O Dev't Benefits 

Pavement Type: 
PCC 

With Time 
Savings 

W/O Time 
Savings 

With Time 
Savings 

W/O Time 
Savings 

With Time 
Savings 

W/O Time 
Savings 

With Time 
Savings 

W/O Time 
Savings 

Tablang Jct.-Bongabon -1.3% -1.8% 0.2% -0.31 -0.1% -0.7% 1.4% 0.8% 

Bongabon-Krn Post 170 5.7% 4.5% 7.8 9 6.4% 7.1% 5.8% 9.3% 7.9% 

Km Post 170-Km Post 38 17.0% 15.1% 18.6% 16.3 V 19.1% 17.1% 20.9% 18.3% 
(PCC/DBST) 

Km Post 38-Maria Aurora 25.59 22.1%, 28.5% 24.8% 28.2% 24.6% 31.5% 27.6, 

(AC) 

Segment 5 (Mostly PCC) 12.7% 11.0% 14.6% 12.5% 14.7% 12.8% 16.6% 14.4% 

Bongabon-Ma. Aurora 
to Dipaculao (PCC) 13.2% 11.5% 15.1% 13.1% 15.2% 13.3% 17.2% 17.2% 

Section/ With Benefits Reduced With Benefits Reduced by 15 Percent 
Alternative by 15 Percent and Costs Increased by 15 Percent 
Full Road Witl. r",:v't W/O Dev't Benefits With Dcv't Benefits W/O Dev't BenefitsBenefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time 
PCC Savings Savings Savings Savings Savings Savings Savings Savings 

Tablang Jct.-Bongabon -2.5% -3.0, -1.1% -1.6% -3.5% -4.1% -2.1% -2.7% 

Bongabon-Km Post 170 4.1% 2.9% 6.1% 4.8% 2.8% 1.7% 4.8% 3.5% 

Km Post 170-Km Post 38 14.7% 13.0% 16.3% 14.1% 12.9% 11.3% 14.4% 12.3% 
(PCC/DBST)
 

Km Post 38-Maria Aurora 22.5% 19.4% 25.3% 21.9% 20.2% 17.3% 22.7% 19.6% 
(AC)
 

Segment 5 (Mostly PCC) 11.0% 9.4% 12.7% 10.8% 9.6% 8.1% 11.3% 9.4% 

Bongabon-Ma. Aurora
 
to Dipaeulao (PCC) 11.5% 9.8% 13.2% 11.3% 
 10.1% 8.5% 11.7% 9.9% 
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Table 6-28
 
Economic Sensitivity Analysis
 

Segment 5
 
Internal Rates of Return
 

Section/ Base Case With Benefits Increased 
Alternative by 15 Percent 

Full Road With Dev't Benefits W/O Dev't Benefits With Dev't Bcnefits W/O Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time Willi Time W/Q Time 
AC Savings Savings Savings Savings Savings Savings Savings Savings 

Tnblanp Jct.-Bongabon -0.3% -1.0% 1.4% 0.7% 0.8% 0.2% 2.6% 1.9% 

Bongabon-Krn Post 170 6.9% 9.2%5.3% 7.5% 8.4% 6.7% 10.9% 9.0% 

Km Post 170-Km Post 38 16.9% 15.0% 18.6% 16.2% 19.0% 17.0% 20.8% 18.2% 

Km Post 38-Maria Aurora 25.5% 22.1% 28.5% 24.8% 28.2% 24.6% 31.5% 27.6% 

Segment 5 (All AC) 13.8% 11.9% 15.7% 13.5% 12.2% 10.5% 14.1% 12.0% 

Bongabon-Ma. Aurora
 
to Dipaeulao (PCC) 
 14.1% 12.2% 16.0% 13.8% 12.5% 10.7% 14.4% 14.4% 

Section/ With Benefits Reduced With Benefits Reduced by 15 Percent 
Alternative by 15 Percent and Costs Increased by 15 Percent 
Full Road With Dev't Benefits W/O Dev't Benefits With Dev't Benefits WIO Dev't Benefits 

Pavement Type: With Time W/O Time With Time W/O Time With Time W/O Time With Time W/O Time 
AC Savings Savings Savings Savings Savings Savings Savings Savings 

Tablang Jct.-Bongabon -1.6% -2.2%F 0.19 -0.6% -2.6% -3.3% -1.0% -1.7% 

Bongabon-Km Post 170 5.2% 3.8% 7.5% 5.9% 3.9% 6.0%2.5% 4.5% 

Km Post 170-Km Post 38 14.7% 12.9% 16.2% 14.0% 12.9% 11.2% 14.3% 12.2% 

Km Post 38-Maria Aurora 22.5% 19.4% 25.3% 21.9% 20.2% 17.3% 22.7% 19.6% 

Segment 5 (All AC) 12.0% 10.2% 13.8% 11.8% 10.6% 8.9% 12.3% 10.4% 

Bongabon-Ma. Aurora
 
to Dipaeulao (PCC) 12.3% 10.5, 14.1% 12.0% 10.8% 9.1% 12.5% 10.6%
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6.10 FINANCIAL COSTS
 

The financial cost of improving the Bongabon-Maria Aurora-Dipaculao road to a mostly PCC
standard is 663.2 million pesos. The financial cost of the alternative improvements (mostly AC)to the Rizal-Canili-Maria Aurora-Dipaculao road is 400.0 million pesos. 
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CHAPTER 7 

ENVIRONMENTAL 

7.1 ARIDP ENVIRONMENTAL STUDIES 

7.1.1 Introduction and Terms of Reference 

The ARIDP Terms of Reference (TOR) direct the Consultant both to incorporate environmentalconsiderations into overall feasibility analysis of the proposed project and to prepare a detailedenvironmental assessment of its impacts conforming to andU.S. Philippine environmentalregulations and procedures. A formal assessment of ARIDP environmental impacts under US22 CFR Part 216, PD 1586, and other operative US, USAID and Philippine policy, regulatory
and procedural directives is underway. Results of this assessment will be presented separatelyin the ARIDP Environmental Assessment/Environmentai Impact Statement (EA/EIS) which is 
in preparation. 

This chapter describes the incorporation of environmental considerations in ARIDP feasibilitystudies. It accesses studies, analyses, and preliminary findings of the ARIDP environmentalassessment to identify and evaluate those environmental factors and concerns significant to 
overall feasibility analysis. 

The TOR additionally specified that the Consultant place "special emphasis on adverseenvironmental effects on the forest reserves that may be traversed with the construction of the new highway, and recommended mitigation measures which may be appropriate" (TOR III-E).This chapter addresses potential adverse ARIDP effects on forests and suggests possible 
responses in project design, implementation and operation. 

These mitigations and other environmental management and monitoring components of anEnvironmental Plan of Action under development in the ARIDP environmental assessment areconsidered to comprise potential elements of the "complementary investments needed to assurethe success of the initial investments" (TOR I, paragraph 2) which may be recommended in theARIDP project package evaluated by the Feasibility Study. Upcoming consultations andcompletion of the ARIDP Preliminary EA/EIS are expected to provide a framework forrecommended measures and the ARIDP Draft EA/EIS will outline the rationale and identify theelements of complementary investments in natural resources management and other activities that
would con.ribute to project success. 

The Consultant was further directed to "conduct the overall study in two stages, to be developedin progressive order: (i) preliminary general gathering of data, field reconnaissance, and reviewof all available information to develop, (ii) a comprehensive feasibility study of the ARIDP 
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based on analyses of economic, engineering or technical, environmental, financial factors and 
implementation concerns" (TOR III.F). Studies wereResults of first stage Environmental 
presented in the ARIDP Feasibility Study Preliminary Report and the ARIDP Scoping Session 
Report.: 

Section IV of the TOR, "Scope of the Study", outlined the general, economic, engineering and 
technical, financial and environmental considerations to be included in the Feasibility Study itself 
and directed the Consultant to: 

* 	 subject the proposed and alternative routes to an initial determination of 
environmental impact; 

* 	 provide a "s'impling" of identified alternative routes and compare these with the 
proposed route in terms of environmental effects, technical or engineering 
soundness and cost effectiveness; and 

• 	 provide an opinion based on technical, economic, and environmental aspects as 
to the practicality and complexity of constructing the ARIDP. 

Section IV of the TOR also detailed the scope, content and procedural aspects of the 
Environmental Assessment and directed the Consultant to: 

* 	 prepare a Final Work Plan based on consultation with DENR/EMB, CODA, and 
USAID; 

• 	 coordinate with local representatives of DENR/EMB, CODA and USAID 
concerning the Critical Project/Area designation, the USAID Threshold Decision,
Initial Environmental Examination, the holding of Scoping Sessions, and the 
preparation of the EA/EIS as required by US and Philippine regulations; 

• 	 gather data and perform field work necessary to determine existing environmental 
conditions and effect a Critical Project/Area determination; 

* develop a matrix and criteria for evaluation of project alternatives which identifies 
generic environmental problems and provides basis for both anthe 	 Initial 
Environmental Examination (lEE) of selected alternatives and a Scoping Session 
to focus on primary issues; 

* 	 prepare a Preliminary-Draft EA/EIS addressing topics and containing discussions 
as specified in TOR Sections IV E.5 and 6; 

* 	 screen and review, on the basis of the preliminary environmental assessment, 
engineering and design options and determine if revisions of preliminary designs 
are needed to mitigate impacts; 
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* 	 develop a detailed mitigation plan; 

• 	 revise the Draft EA/EIS in response to Agency comment and prepare a Final 
EA/EIS; and 

* 	 prepare necessary documentation for use by the DENR/EMB EIS Review 
Committee to obtain an Environmental Compliance Certificate (ECC). 

In response to these requirements the Consultant met with USAID and DENR/EMB when the
project began and prepared an eight (8) step Final Work Plan specifying associated tasks,
staffing, schedules, and deliverables. This Final Work Plan was submitted to USAID in the
ARIDP Inception Report for Agency, DENR/EMB, and CODA comment. 

The accomplishment of TOR requirements outlined above, the status of ARIDP Environmental 
Studies and activities, and progress to date in each of the major tasks identified in the Final
Work Plan which had begun at the time of writing are described below in Sections 7.1.2 - 7.1.8. 

Succeeding Section 7.2 reviews potential ARIDP environmental impacts identified in the Scoping 
process. 

Section 7.3 summarizes results of field studies undertaken to assess ARIDP environmental 
impacts and presents preliminary findings. 

Section 7.4 summarizes ARIDP environmental issues and outlines environmental analyses
underway in the ARIDP environmental assessment. 

Section 7.5 reviews tropical forest and biodiversity concerns and the applicability of US Foreign
Assistance Act Sectons 118 and 119. 

Section 7.6 describes remaining ARIDP Environmental Studies tasks and activities. 

7.1.2 	 Organization of Environmental Studies 

Detailed consultation with the Feasibility Study Team 	 Leader and ARIDP economic,
engineering, and technical staff at the outset of the project established the interface between
environmental and other dimensions of the feasibility analysis and determined the desired timing
and content of environmental study inputs to the Feasibility Study. 

Initial review of the ARIDP TOR and reconnaissance of the Project Area guided Environmental
Study Team staffing and mobilization, creation of project environmental files and database and 
the collection and review of existing information. 
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Initial liaison was established with USAID and DENR/EMB to clarity procedures and

requirements. 
 Notice of prior USAID Threshold Decision and IEE determination of a "positive

finding" requiring an Environmental Assessment under Section 216.5, 22 CFR was 
received. 
In Critical Project/Area determination discussions with DENR/EMB it was agreed that ARIDP
 
would require a full EIS pursuant to PD 1586 and other Philippines regulations.
 

A draft consolidated Environmental Assessment/Environmental Impact Statement format was
developed to comply with US and Philippine regulations and submitted for review by appropriate
agencies in the ARIDP Inception Report. Associated data requirements determined scope and 
appropriate methodologies for field studies and environmental analysis. 

A Final Work Plan for ARIDP Environmental Studies outlining tasks, work schedule, activities,

outputs, and deliverables was prepared and submitted for USAID, DENR/EMB, 
 and CODA
 
review in the ARIDP Inception Report.
 

Liaison with key national-level NGO's, appropriate line agencies, and local government officials,

agencies, NGO's and communities in the Project Area was established to prepare for field
 
studies and Scoping Sessions.
 

Scoping Session dates, venues, and preliminary invitation lists were determined and English and
 
Pilipino invitations, background materials including 
an ARIDP project description, a summary
of US and Philippine environmental regulations and procedures, project location and vegetation
maps, and an initial matrix of potential ARIDP environmental impacts was prepared and
distributed to an initial list of more than 80 invitees in Manila and the Project Area. 

7.1.3 Field Studies of Existing Environment 

Reconnaissance survey of the Project Area and identified Project Alternatives by helicopter
overflight and video documentation was carried out by a combined team of ARIDP 
environmental and feasibility study staff on June 3, 1991. 

Field studies by the Environmental Study Team were conducted from June 4-15, 1991 to review 
the Project Area and initial ARIDP Alternatives, profile the existing environment, validate the 
accuracy of existing information, establish a baseline for subsequent impact assessment, and 
identify trends. 

To facilitate NGO participation in ARIDP Scoping Sessions and liaison with NGOs and PO's 
in the Project Area the ARIDP Environmental Studies Team was accompanied during field 
studies by two representatives of Tanggol Kalikasan, the Environmental Defense Law Office of 
the Haribon Foundation for the Conservation of Natural Resources, a major Philippine
Conservation NGO and active member of Green Forum, a national coalition of several hundred 
Philippine environmental and development organizations. 
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Consultation with local governments, provincial and municipal representatives of national
agencies, NGO's, and affected communities in the Project Area were conducted to disseminate
information on the project, collect data, confirm dates and locations of local Scoping Sessions,
and identify additional prospective invitees. Several hundred Scoping Session invitations were
distributed directly or provided to local governments and NGOs for subsequent distribution. 

7.1.4 Scoping Session/Consultations 

Consultations with USAID were held to determine overall Scoping Session requirements and
ascertain the principal environmental issues identified in the Agency's positive IEE determination
that would form the nucleus of the Scoping Session agenda. In addition to these technical and
content-related findings, USAID recommendations highlighted the significance of the Scoping
Session and its role in the environmental assessment process. USAID's process-related concerns
emphasized the establishment of genuine consultation between the ARIDP Environmental Studies
Team and interested, involved, or affected sectors, institutions and agencies; and included 
concerns addressing representation of relevant experts, collaborative interaction with NGO's, and 
participation of local communities. 

Philippine EIS procedures also emphasize attention to public concerns and popular perspectives
in affected communities, and it was determined in discussions with the EMB Director and
EMB's EIS staff that the DENR/EMB-required Perception Survey could provide a valuable 
complement to the Scoping process if employed in conjunction with Scoping Session discussions 
in the Project Area. 

In response to these concerns the Consultant designed and implemented a Scoping process that
provided access to pre-identified and potential local, national, and international representatives
and encouraged their informed participation. Four Scoping Session/Consultations were
organized; one in the Manila area and the remainder in the central communities of the Project
Area's three subregions: Baler and Dingalan, Aurora Province and Gabaldon, Nueva Ecija
Province. 

The purpose of the Scoping Session/Consultations for the proposed ARIDP were to aid in the 
conduct of the environmental assessment by: 

* starting the process of communication early in project planning, 

* involving parties that might be potentially affected by the project, 

* identifying local concerns, 

* focussing on those issues that require in depth-study; and 

• identifying issues of a lesser significance. 
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The Scoping Session/Consultations were to initiatealso intended a process of dialogue and 
consultation with project area residents, the scientific community, and interested and involved 
Non-Governmental Organizations that would continue through subsequent phases of the 
environmental assessment. 

Representatives of Manila-based national and international NGO's were provided the opportunity 
to contribute to Scoping Session/Consultations preparations, invited to accompany the 
Consultant's Environmental Studies Team as observer/participants in the three local sessions,
and offered assistance in coordinating transportation to and accommodations in the Project Area. 
DENR/EMB, USAID and CODA representatives were offered similar assistance. 

In addition to detailed information provided with the Scoping Session invitation, extensive 
background materials including audio-visual aids, flipcharts, handouts, and exhibits were 
developed to support the Manila and local meetings. For the sessions in the Project Area many
of the materials, the text of exhibits, and the DENR/EMB Perception Survey were prepared in 
both Pilipino and English versions. Two-way translation between Pilipino and English was also 
provided in the meetings. 

All sessions were structured to provide a review of initially defined ARIDP potential
environmental impacts, to identify additional potential impacts and environmental issues, and to 
elicit comment on and discussion of the relative significance of impacts identified. The agenda
of each session included the introduction of all participants, an explanation of the purposes and 
objectives of the Scoping Session/Consultations, a review of USAID and Philippine
environmental regulations and procedures, an ARIDP project description provided by the 
Feasibility Study Team Leader, an overview of proposed ARIDP Environmental Studies, a 
summary of environmental impacts and issues identified to date, and open discussion and public
comment. In the local Scoping Session/Consultations participants were divided into small groups
to complete the Perception Survey and encourage discussion. Environmental Study Team 
members facilitated small group discussions and groups selected a spokesperson who reported 
to the session as a whole when it reconvened for open discussion. 

The National Scoping Session was held on June 25, 1991 at the Philippine Social Science Center 
in Quezon City. Twenty-five participants representing national and international scientific and 
conservation NGO's; government agencies including DPWH, OSCC, AIADP, and CODA; local 
governments, and the press attended. 

The Baler, Aurora Scoping Session/Consultation was held on June 27, 1991 at the Baler 
Municipal Hall with 81 registered participants including representatives of local and regional
offices of government line agencies; provincial, municipal, and barangay officials; Project Areas
NGO's, citizens of affected communities, and the press. At the request of Project Area NGOs 
an additional meeting was held the following day, June 28, 1991, to discuss NGO concerns. 
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To permit further NGO study and review of ARIDP impacts, consultations with membership,
and the preparation of organization comments a follow-up session with NGO leaders was
scheduled and held on July 17, 1991 at Mt. Carmel College in Baler, Aurora. In response to
NGO concerns expressed in that meeting, the Consultant agreed to participate in an additional
Public Forum on the proposed ARIDP on August 6, 1991. More than 500 citizens, students,
NGO and PO representatives, and local government officials attended this Public Forum which 
was held in Baler at the Mt. Carmel College Auditorium. 

The Dingalan, Aurora Scoping Session/Consultation was held on June 29, 1991 in tile lobby of
the Dingalan Municipal building with 89 registered participants including municipal officials and
employees; barangay leaders; local representatives of national government agencies; NGO,
church, and civic representatives; representatives of the Dumagat community of Matawe,
Dingalan; professionals; and citizens of affected communities. 

The Gabaldon, Nueva Ecija Scoping Session/Consultation was held on July 1, 1991 in the
Gabaldon Barangay Hall with 74 registered participants including representatives of local 
government, local offices of national line agencies, cooperatives, NGO's, church and other civic 
organizations, and citizens of affected communities. 

The Environmental Studies Team returned to Manila on July 2, 1991 upon completion of the
local sessions and began tabulation of Perception Survey responses and processing and review
of comments from the Scoping Session/Consultations. In addition to the verbal comments and
presentations recorded at the Scoping Session/Consultations a large number of written
submissions and other communications were also received luing the Scoping period from
provincial, national, and international conservation and social justice NGOs, People's
Organizations in the Project Area, local officials, government agencies, research institutions and
scientific organizations. These were carefully considered and evaluated in conjunction with other 
Scoping Session comments. 

Environmental considerations identified in the initial matrix of potential ARIDP environmental 
impacts were re-evaluated, refined, and revised to incorporate the additional impacts, insights,
approaches and other recommendations provided by the Scoping Session/Consultations, the
DENR/EMB Perception Survey, and the additional submissions. Potential impacts were ranked
by frequency of identification, severity and magnitude, and significance. A preliminary
comparative environmental review of ARIDP alternatives was also performed. Results of these
analyses helped to focus and prioritize field work objectives and guided the final design of field
studies and selection of methodologies to assess ARIDP environmental impacts. They are 
discussed in Section 7.2. 

As required by USAID regulations, results of the Scoping Session/Consultations and supporting
documentation, including video and audio recordings were compiled. Associated analyses,
minutes of tile sessions and transcripts of discussions, invitation and attendance lists,
submissions, and other exhibits were contained in the ARIDP Scoping Report. This report was
submitted for USAID review, distributed to interested or affected agencies, and provided for 
participant and public comment. 
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7.1.5 Field Studies of ARIDP Environmental Impacts 

Guided by the results and recommendations of the Scoping Session/Consultations, review of
existing information, the findings of initial field studies undertaken June 4 to June 15, 1991 to
profile the existing environment of the Project Area, and a second series of helicopter overflights 
on July 14, 1991 tile ARIDP Environmental Studies Team returned to the Project Area from
July 17 to August 8, 1991 for focused field studies of prioritized projected ARIDP impacts and
detailed assessment of the ARIDP Project Alternatives identified by tile Feasibility Study and 
described in this report. 

The Consultant's Environmental Studies staff, both as individual specialists and as an assessment 
team, carried out a coordinated program of ecological, socio-economic, and cultural
investigations and data collection. The objective of these studies was to confirm or reject and
then assess, as appropriate, the set of potential impacts identified in the Scoping process, as
discussed in Section 7.2.4; and to identify and assess other potential impacts associated with the 
proposed ARIDP. 

Receptive observational methodologies including rapid rural appraisal and other assessment 
techniques were employed in conjunction with focused survey protocols and instruments designed
to obtain the specialized informations required for the assessment of certain impacts. Specific
survey foci included forest conditions, wildlife, biodiversity, residents perceptions, sociological
and economic characteristics including land use and tenure status, ethnic factors, archaeological
and historical resources, and scenic and aesthetic features. In addition to comprehensive
reconnaissance-level survey of the existing or proposed alignment corridors of all Project
Alternatives, field studies included detailed survey visits to selected communities, natural areas, 
and road segments. 

ARIDP environmental survey occurred in three Aurora municipalities. In Maria AuroraBarangays Bayanihan, Cadayacan, Wenceslao, Dianawan, and Canili were surveyed; in San
Luis, Barangays Diteki, Dibut, Dibayabay, Dimanayat, and Villa Aurora; and in Dingalan, the 
coastal barangays to Umiray. 

Natural areas surveyed included the Provincial boundary area between Nueva Ecija and Aurora,
the northwestern borders of the Aurora Memorial Par, the Aurora Memorial Park, the 
Cabatangan and Malupa River valleys, and the coastal areas between Baler and Dingalan. 

Road segments receiving detailed survey included those comprising the Maria Aurora-Canili-
Pantabangan road (Segments 2A and 2B) and the Aurora Memorial Park segments of the
Bongabon-Baler National Highway (Segments 5B and 6), and the Palayan City-Dingalan National 
Highway (Segments 4A, B and C). 
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In addition to or in conjunction with these assessment surveys, field study activities also 
included: 

* extensive interviews, both structural and open-ended, with Project Area residents 
in both Aurora and Nueva Ecija. 

* 	 formal and informal consultations with communities, including a major Public 
Forum on ARIDP attended by more than 500 citizens, NGO and PO 
representatives, and Public Officials on August 4, 1991 in Baler. 

• 	 meetings with local government leaders in affected barangays. 

* 	 video and photo documentation. 

* 	 discussions with Municipal and Provincial officials in Aurora and Nueva Ecija,
including the Governor and Provincial Board Members of Aurora, and area 
military commanders. 

* 	 meetings with NGO representatives and tribal organizations and leaders. 

* 	 technical consultations with regional and local line agency and other officials 
including DENR regional staff, Aurora PENRO and CENRO personnel, the 
Superintendent of the Aurora Memorial Park, the Office of Southern Cultural 
Communities, and Aurora Integrated Area Development Project staff. 

The field studies component of the ARIDP environmental assessment concluded on August 8,
1991. Results of these studies are discussed in Section 7.3. 

7.1.6 	 ARIDP Feasibility Study Preliminary Report 

Status and accomplishments of ARIDP Environmental Studies, including the completion of study
organization, field studies to profile the existing andenvironment, the conduct of Scoping
Session/Consultations were reported in the ARIDP Feasibility Study Preliminary Repor,
submitted to the Client July 22, 1991. 

The Consultant reviewed the ARIDP TOR, the USAID lEE positive determination, generic
impacts of rural road projects, and recent experience in environmental studies of 37 Philippine
road projects to prepare an initial matrix of potential ARID1P environmental impacts. This initial
identification was re-evaluated in response to comments, recommendations, and submissions
received during the Scoping process, findings of initial field studies, helicopter overflights and
other resources. This re-evaluation produced a final ranking of potential ARIDI)J impacts by
degree of significance. 
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Based on the identification of potential ARIDP impacts and preliminary environmental reviewof Project Alternatives the Consultant found and reported a significant likelihood that Sections118(c)(14)(B), 118(c)(16)(B) and (C), and 119(g)(8) and (10) of the US Foreign Assistance Act 
may apply to proposed ARIDP actions. 

The Consultant also provided an environmental review of the proposed ARIDP ProjectAlternatives and prepared a preliminary ranking of nine (9) Alternatives by significance of 
potential environmental impacts associated with each. 

Environmental considerations derived from the above, as well as initial findings of impact
assessment field studies then underway, were incorporated in the preliminary feasibility analysis.Environmental factors contributed to the decision to drop the proposed Dingalan - San Luis road(Segment 3) from further feasibility consideration and the recommendation to explore otheralternatives including improved boat traffic to enhance rural accessibility in the coastal barangays
of San Luis and Dingalan. 

Preliminary economic analysis also emphasized the significance of the forestry sector and natural 
resources management to provincial development and indicated the precarious state of the Project
Area economy, the likely decline of tile forest industry, and the severe socio-economic andecological repercussions that were likely to ensue. Economic studies underscored the paramountimportance of environmental problems in the evaluation of potential ARIDP development
benefits, suggested that the Project wasArea near or had surpassed economic limits ofsustainable development, an(l concluded that only marginal benefits, at best, could be expectedfrom proposed road improvements and that without vigorous conservation activities the project
was likely to accelerate environmental degradation. 

These and other findings of the ARIDP Feasibility Study Preliminary Report were also
considered in tihe design aid emphasis of rer.aining assessment studiesimpact field
subsequent environmental analysis. 

and 
Feasibility Study recommendations to develop an "outlet"oriented ARII)P package, for example, directed environmental study attention to inter-provincial

linkages and Segments 2, 5, and 6. 

7.1.7 Environmental Analysis 

Environmental analysis to evaluate ARIDP impacts and Project Alternatives began on August12, 1991 at tile conclusion of field studies and return of the Environmental Studies Team toManila. In addition to tle compilation, processing, and analysis of data gathered during field surveys, environmental analysis also complied and reviewinitiated of environmental issuesidentified in earlier project phases, in comments on the ARIDP Scoping Report, in comments
and recomnendations provided by the Client's review of the ARI)lP Feasibility StudyPreliminary Report, and in additional submissions from Project Area and Manila NGOs and
POs, local governments, citizens, and others. Results of environmental analysis will beincorporated in the Preliminary EA/EIS and the ARIDII Environmental Plan of Action. The set
of issues identified and under examination is detailed in Section 7.4. 

7- 10 

17' 



Activities during the on-going environmental analysis phase have also included follow-up datagathering, additional discussions with national and international NGOs, review of video andphoto documentation from helicopter overflights and ground survey, and evaluation of crosssectoral impact linkages and cumulative impacts of both potential ARIDP project packages andof ARIDP in conjunction with other development initiatives in the Project Area and region. 

The environmental analysis phase of ARIDP tois expected conclude in October with thesubmission of the ARIDP Feasibility Study Draft Final Report and completion of the ARIDPPreliminary EA/EIS, which is in preparation. Results of environmental analysis available at the
time of writing are summarized in Section 7.4. 

7.1.8 Preliminary EA/EIS 

The ARIDP Preliminary EA/EIS is in preparation. This report will present a profile of theexisting Project Area environment and an assessment of impacts expected from construction andoperation of individual ARIDP Project Alternatives and the ARIDP project package as a whole. 

The ARIDP Preliminary EA/EIS is intended as a background document for a second series ofmajor consultations with interested and affected agencies, local governments, NGOs and POs,and the public. It will help to both establish the scope, scale, and objectives of environmentalmitigation, monitoring, and management measures required and to identify potential participants
in the ARIDP Environmental Plan of Action to be developed in the consultations. A decisionto proceed with these consultations will be made on the basis of the ARIDP Draft Final
Feasibility Study findings, and the Clients comments and recommendations. 

Completion of the Preliminary EA/EIS is expected in October 1991. A revised ARIDPPreliminary EA/EIS including the Fnvironmental Plan of Action will comprise the ARIDP DraftEA/EIS. Discussion of the projected Environmental Plan of Action, Draft and Final EA/EIS's,
and Environmental Compliance Certificate, and other remaining ARIDP Environmental studies 
activities is provided in Section 7.6. 

7.2 POTENTIAL ENVIRONMENTAL IMPACTS IDENTIFIED 

7.2.1 Inital Environmental Examination 

In the Initial Environmental Examination (lEE) by USAID the proposed ARIDP project packagereceived a "positive finding" in the Threshold Decision. Penetration road building or roadimprovements, new lands development, and activities affecting endangered plant and animal
species and their critical habitat (wetlands, tropical forests, protected areas, etc.) are classed asactions normally affecting the environment which require Environmental Assessments Linder U.S.rp-ilations. The principal environmental concerns identified in the IEE by USAID and 
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communicated to the Consultant were potential ARIDP impacts on tropical forest and Tribal
Filipinos. Tribal Filipino concerns included land-tenure insecurity, the displacement of 
indigenous communities and project impacts on Ancestral Land claims. A vegetation map of 
the Project Area indicating forest types and and acover map of Tribal Filipino groups and 
indigenous peoples in the Project Area illustrating these concerns are provided in Figures 7-1 
and 7-2. 

7.2.2 Preliminary Identification of Environmental Impacts 

The environmental concerns identified by USAID in the lEE and ARIDP TOR specification of"special emphasis on adverse environmental effects on the forest reserves that may be traversed" 
provided the initial set of potential environment impacts to be considered in ARIDP 
Environmental Studies. 

Review of literature and standard environmental checklists for impacts assessment established 
typical "generic" impacts of rural road construction and improvement which were also consulted.
Recent experience of the Consultant in the Environmental Studies of 37 Philippine road projects
iii the USAID - supported Rural Infrastructure Fund Project and the General Santos City/South
Cotabato Development Project, including assessment of the proposed Madela - Casiguran road 
project in Aurora were also reviewed for guidance and provided valuable assistance. 

Consultation with ARIDP Feasibility Study engineering and technical staff identified the potential 
scope of the proposed project and project design, construction, and operation activities with 
potential impacts on the environment. On the basis of this evaluation and the above information,
the Consultant prepared an initial matrix of potential ARIDP environmental impacts (See Figure
7-3) which assessed potential effects of 22 project activities and components in ARIDP design,
construction, and operation phases on 47 environmental components representing key features 
or concerns of the physical and biological environment, natural resources, and the socio
economic and cultural/aesthetic environment. Analysis of interactions in this initial matrix and 
simple ranking of impacting project activities and potentially impacted environmental components 
was performed. 

ARIDP activities and components expected to exert major impacts included planning and design
phase decisions on project routing and the location of new alignments; design standards for 
erosion control, slope stability, type of construction, and labor methods. Right-of-way clearing,
borrow pits, siting and operation of construction camps, and potential relocation/displacements 
were identified as major impacting activities of the construction phase. Aspects of ARIDP 
project operation phase expected to have major impacts included increases in traffic and overall 
access and egress, maintenance, and erosion control. Secondary imnacts associated with 
increased access/egress, routing and alignment of new roads, increased traffic, construction 
camps, and right-of-way clearing ranked highest in significance. 
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Project Area physical, biological and natural resource environmental components expected to
receive major impacts from ARIDP project activities included soils, slope stability, surface 
water, hydrology/drainage, forests/vegetation, wildlife, coastal ecosystems, river and stream 
ecosystems, and natural hazards. Environmental health and aesthetic resources were the
principal components of socio-economic and cultural/aesthetic environment expected to receive 
significant impacts closely followed by impacts on transportation, tourism, agriculture, ethnic 
and tribal conditions, solid and hazardous wastes, cultural communities and Ancestral Land 
claims. Potential impacts on surface water; aesthetic resources; soils; and river, stream and 
coastal ecosystems ranked highest in significance. 

Where cells in the initial matrix contained question marks insufficient information existed to 
determine potential impacts. Additional study of these components was considered an immediate 
priority. 

7.2.3 Results of the Scoping Session/Consultations 

Under U.S. environmental regulations the Scoping Session is one if the first steps in an
Environmental Assessment. As described in Section 7.1.4, it has a number of purposes.
Overall, it provides an opportunity to identify local concerns and planning conflicts that may
result in potentially significant delays in project implementation or serious negative impacts as 
a result of project completion if not addressed. It also initiates a process of communications,
consultation, and dialogue with Project Area residents, the scientific community, interested and 
involved agencies and NGOs, and others that may be potentially affected by the project. With 
respect to preparation of the Environmental Assessment the Scoping Session, under U.S. 
regulations, helps to identify and define the significant issues relating to the proposed project
actions and to determine the scope of issues to be addressed. It thus functions to focus EA 
analysis on primary and major issues, narrowing its scope by eliminating those issues which are 
insignificant from detailed study. 

Philippine environmental procedures do not employ a scoping mechanism enabling a similar 
narrowing of focus. Under Philippine regulations EIS scope and data requirements are universal 
and not project-specific. As the Consultant is obliged to comply with requirements or both 
governments and will prepare a consolidated EA/EIS, the specific utility of the Scoping Session
in delimiting the EA Scope of Work is somewhat reduced. As a means of communication and 
of initiating consultation and dialogue, however, and as a way of identifying both local coil: trns
and important issues that might otherwise be missed or neglected Scoping remains a valuable 
tool that contributes to the determination of emphasis and relative allocation of effort in 
environmental impact study and analysis. 

In the ARIDP case, environmental studies are occurring concurrently with the project Feasibility
Study. Remoteness of the Project Area, Manila,distance from the unreliability of the postal
service and a variety of other logistical considerations necessitated that Scoping Session 
arrangements be commenced at the project's outset. Preparation of the project description and 
other background materials, therefore, occurred prior to the completion of preliminary
economic, technical, and engineering investigations and the final identification of the Project 
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Alternatives investigated in feasibility analysis. Materials prepared for the Scoping Session 
profiled only the three original primary proposed road improvements or new constructions 
initially identified for study in the ARIDP TOR. Recognizing that additional alternatives were 
likely 	to be identified and that the mix of subprojects that would comprise the final project 
package to be proposed was subject to change in the course of the study, the Consultant's initial 
environmental approach was to treat ARIDP as a package rather that as a set of discrete or 
unrelated projects. Preliminary identification of potential impacts therefore began with typical 
or generic impacts generally associated with rural road projects and then addressed the range of 
potential impacts that could be expected from either improvements to existing roads or new road 
construction in the Project Area environment itself. It was this set of potential impacts, as 
presented in the initial matrix of potential ARIDP impacts described in the previous section, that 
was provided to Scoping Session participants for review and comment. 

Subsequent determination by the Feasibility Study of the need to address in greater detail the 
provision of an improved inter-provincial link or "outlet" to central Aurora and the identification 
of the Maria Aurora - Canili - Pantanbangan - Rizal road (Segment 2), tile Bongabon - San Luis 
National Highway (Segment 5B, 5C, and 6), and the Aurora Memorial Park 
Cabatangan/Malupa River Valley road (Segment 5A) as potential alternatives had not yet
occurred. Scoping Session discussions therefore were not explicitly directed toward these 
possibilities although some comments related to them were received. 

While ',-anycomments were directed at particular elements of the original three road set with, 
not unexpectedly, proposed new construction of the Dingalan San Luis road attracting- most 
attention, much of the discussions was more general, addressing conditions and concerns 
common to the Project Area rather than specifics of the individual component projects. 

Discussions in the three local Scoping Session/Consultations, moreover, were surprisingly
unparochial. Participants did not restrict their comments to only that subproject in their 
immediate locality and frequently addressed the entire ARIDP package. Summaries of each of 
the three meetings held in the Project Area and the National Scoping Session with transcripts of 
discussions are provided in the ARIDP Scoping Report. 

In addition to the verbal comments and presentations recorded in the Scoping 
Session/Consultations a substantial number of written submissions and other communications 
were also received during the Scoping period from provincial, national, and international 
conservation and social justice NGOs, People's Organizations in the Project Area, local officials, 
government agencies, research institutions and scientific organizations. The eighteen (18) 
submissions or other communications include: 

* 	 APA/A1yansa ng nga Pesante sa Aurora (Alliance of Peasants in Aurora), an 
umbrella association of P.O.'s in Aurora representing peasants, women, youth, 
tribal peoples, and fishermen. 

4 Environmental Research Division of the Manila Observatory, Ateneo University, 
Quezon City. 
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* 	 Protected Areas and Wildlife Bureau of the 	Department of Environment and 

Natural Resources, Quezon City
 

.• Mayor of Palayan City, Nueva Ecija.
 

* 	 Columbian Father's Peace and Justice Office/Philippine Development Forum, 
Washington D.C. 

* Indigenous Community Division, Special Concerns, Office of the Department of
Environment and Natural Resources, Quezon City 

* Aurora Integrated Area Development Project, Baler, Aurora 

• 	 Haribon Foundation - Tanggol Kalikasan, Manila 

* 	 UGAT (Anthropological Association of the Philippines), Quezon City 

* 	 Conservation International, Manila 

* 	 Green Forum, Manila 

• 	 Aurora Chapter, Lingkod Tao-Kalikasan (In the Service of Man and Earth 
Community); Baler, Aurora 

* 	 PANLIPI/Tanggapang Panligal ng Katutubong Pilipino, Legal Office of Tribal 
Filipinos, Manila 

• 	 San Luis, Aurora Chapter of the League of Barangay Councilmen of the 
Philippines 

* 	 Barangay Council of Real; San Luis, Aurora 

• 	 International Council for Bird Preservations (ICBP) 

* 	 SKSM/Samahan ng rnga Katutubo sa Sierra Madre (Organization of Tribal 
Filipinos in Sierra Madre); Baler, Aurora 

* 	 International Center for Living Aquatic Resources Management (ICLARM), 
Manila 

The Alliance of Peasants in Aurora (APA) opposed the proposed Dingalan-San Luis road ongrounds of its pote, 'ial contribution to forest and wildlife destruction, reduced livelihood,watershed degradation, soil erosion and destruction of agricultural and coastal resources,displacement of Tribal Filipinos, and increased foreign debt. APA favored improvements toexisting roads rather than new construction and recommended ARIDP consideration of upgradesto the Bongabon-Baler National Highway and the Maria Aurora-Canili-Pantabangan-Rizal road. 
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The Environmental Research Division of the Manila Observatory also raised concerns with theDingalan-San Luis road emphasizing that forests critical to the ecological well being of the entireSierra Madre including important stands of old growth Dipterocarps and mossy forest, among 
occurthe last on Luzon, along the proposed alignment. In addition to serious and extremelysignificant threats to the unique and barely studied biodiversity of these rare fc.'ests, theEnvironmental Research Division questioned the need of the road and suggested the projectwould enhance accessibility of legal and illegal loggers, exacerbate natural hazards, and increaseerosion. Concerns general to ARIDP as a whole were also expressed including impacts oncultural communities, and the vulnerability of infrastructure investments in the Project Area to

impacts of environmental degradation such as flooding. 

The Protected Areas and Wildlife Bureau (PAWB) also identified potential impacts of Dingalan-San Luis road construction. PAWB concerns included forest-clearing, wildlife and biodiversity
losses and possible threats to the Philippine Eagle. 

The Mayor of Palayan City enthusiastically endorsed the ARIDP and the League of Barangay
Councilmen of San Luis, Aurora and Barangay Council of Real, San Luis strongly supported
the Dingalan-San Luis road and urged its approval and construction. 

The Columbian Fathers Peace and Justice Office/ Philippine Development Forum recommended
consultation with Conservation International. Conservation International requested additioninformation on ARIDP and registered preliminary diversity, illegal logging and overall natural 
resource management concerns. 

The Indigenous Community Division of DENR's Special Concerns Office identified potentialDingalan-San Luis and ARIDP impacts on indigenous cultural communities includingdisplacement and exploitation as significant concerns. Delineation of Ancestral Lands and 
measures to increase tenure security of Tribal Filipinos were recommended. 

PANLIPI also recommended recognition of indigenous land and resource rights and tenure and
security for forest occupants prior to road construction, an identified major potential impacts on
cultural communities in Aurora and Nueva Ecija associated with ARIDP.
 

A1ADP provided information on the Project Area environment and drew attention to potentialwatershed degradation, deforestation, illegal logging and log transport, squatter influx, and
natural hazard/landslide impacts of the Dingalan-San Luis road. 

Green Forum endorsed the Haribon Foundation - Tanggol Kalikasan recommendations andexpressed an additional concern with the ARIDP Scoping process and the extent to which theNGO community and other interested sectors were represented and provided the opportunity to 
participate. 

UGAT also emphasized the significance of indigenous cultural community, NGO, and POparticipation in ARIDP planning highlighting potential ARIDP impacts and the need for adequatefield studies to ensure protection of the right to Ancestral Domain of communities affected. 
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The Aurora chapter of Lingkod Tao-Kalikasan registered opposition to the Dingalan-San Luisroad and expressed biodiversity, forest-destruction, watershed degradation, illegal logging,
cultural community, soil erosion, and flooding/natural hazard concerns with ARIDP proposals. 

The Organization of Tribal Filipinos in Sierra Madre also opposed Dingalan-San Luis and
expressed general concern with ARIDP impacts on Ancestral Land rights. 

The International Council for Bird Preservation underscored overall diversity concerns expressed
at the National Scoping Session and recommended caution with both Dingalan-San Luis
construction and ARIDP and other infrastructure development in the Sierra Madre. 

The International Center for Living Aquatic Resources Management acknowledged receipt of theScoping Session ,vitation and apologized for being unable to participate on the date scheduled. 

Written submissions to the Scoping Session/Consultations were reproduced in the ARIDP 
Scoping Report. 

The remainder of this section summarizes discussions, comments, and submissions received
during the four Scoping Session/Consultations and relevant aspects of the DENR/EMB
Perception Survey administered in the three local sessions. It presents local concerns, highlights
new impacts or issues which were identified, and assesses the completeness of preliminaryidentification of ARIDP impacts and the relative significance of the environmental concerns and 
issues depicted therein. 

The primary environmental concerns, issues or potential impacts associated with ARIDP raisedin the Scoping Session/Consultations listed in 02clining order by frequency with which they were 
expressed were: 

* forest destruction 

* illegal and legal logging 

+ displacement of tribal communities 

* accelerated in-migration 

* watershed degradation, hydrological changes, and flooding 

* soil erosion, sedimentation 

* vulnerability to natural hazards 

* need for reforestation/environmental rehabilitation 

* destruction of wildlife/biodiversity 
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• improvement in project selection process and public consultation 

* destruction of wildlife/biodiversity losses 

* slope stability/landslides 

* degradation of coastal ecosystems 

* loss of agricultural lands and reduced productivity 

Potential forest destruction and a variety of forest-related issues were by far the most frequently

raised concerns. Impacts of new road construction through forested areas were most noted with
 
concern less on direct impacts of construction itself and more on 
secondary impacts associatedwith increased access to forest areas. Increased access to illegal logging provided by both new

roads and road improvements was identified as a major issue as were the benefits to the logging
industry ARIDP 
 might provide. Migration made possible by both road-related access and
development induced by the project was a related concern with consequent increased settlement
 
in upland areas, forest-clearing and kaingin.
 

Increase in-migration associated with expanded forest access and induced development were
viewed as major threats to the indigenous tribal conmunities in the Project Areas which lack
both land security 
 and right to Ancestral Lands. Potential displacement of these groups,

incrcaqed poverty, and a deterioration of inter-ethnic relations received considerable comment.
 

Another major nexus of interrelated concerns and potential impacts was associated with theeffects of forest destruction, most among themprominent watershed degradation. Again,
concern was predominantly with secondary or indirect effects of ARIDP. Hydrological and
drainage impacts resulting in accelerated run-off and increased flooding 
were often expressed,
closely followed by related increased erosion, soil loss, and downstream sedimentation with
destructive consequences on lowland agricultural areas. The relation of road alignments to
designated or proposed critical watersheds drew attention. 

The relation of proposed ARIDP projects to natural hazards was another foci of comment. In
addition to flooding, concern with road constructions impacts on slope stability and incidence

of landslides was expressed. 
 Many comments also addressed the vulnerability of both proposed
infrastructure and potential settlement and development associated with them to flooding,typhoons, and earthquakes. In this regard a frequent comment was the need for reforestation,
environmental rehabilitation, and more effective environmental management; in several cases
accompanied by the suggestion that such measures were of greater immediate urgency to the 
Project Area than the road improvements. 

Potential impacts on wildlife and biodiversity were noted by many both as a result of habitat loss
associated with forest destruction, and expanded access leading to overexploitation.
Commentators emphasized the area's rich wildlife biodiversityand resources and urgedconsideration of the cumulative impacts of development including ARIDP on the Sierra Madre 
system as a whole. 

7-21 

,/U 



Numerous concerns associated with the process of project identification, public participation, andproject funding were expressed. "Who" was behind the project, how and why it had been 
selected for study, the role of the United States, and how a decision about its feasibility and
possible construction would be made were common. Skepticism of the Scoping process and
sincerity of the consultations was also expressed with some comments alleging that they were 
only a formality or a charade. Criticisms of Scoping Session notification, selection of invitees,
and the time given to participants to study the issues and consult memberships in the case of
NGO's and other organizations were also received. Considerable concerns also surrounded 
potential ARIDP funding with many comments expressing reservations about loans which would 
increase Philippine indebtedness. 

Potential adverse impacts on coastal ecosystems associated with river and stream flow alterations 
were noted as was the potential impact of expanded exploitation and illegal fishing associated
with improved coastal access. Potential impacts of port development in Dingalan which might 
ensue with road improvements were expressed, particularly with respect to displacement of
communities in the possible port site and the impacts of industrialization on the quality of life. 

Impacts on agricultural lands from road construction or widening and compensation concerns 
were also stated. 

The DENR/EMB Perception Survey administered by the Consultant in the Project Area in
conjunction with Baler, Dingalan, and Gabaldon Scoping Session/Consultations provides a 
complementary perspective on many of these concerns. 

Nearly all respondents reported observing significant recent environmental change in their
communities. Paralleling concerns discussed in the Scoping Session/Consultations citizens
ranked loss of forest cover, lowland flooding, and deteriorating marine and coastal resources as
the three most important changes observed. Most indicated an awareness of the proposed
ARIDP. More respondents reported positive than negative expectations of the project, but
overall results were mixed. Increased employment, income, community solidarity, and 
improved power supply were perceived ARIDP benefits. 

Major potential negative impacts perceived if the project was implemented were depletion of
forest cover; flooding; water pollution; decrease in crop, fish and shellfish harvest; and human
health hazards. The vast majority also held the opinion that the proposed ARIDP would help
the community and local residents and indicated that, given the chance, they would work for the 
project. 

In relation to the preliminary identification of potential ARIDP impacts developed in the initial
matrix (Figure 7-3) the Scoping Session/Consultations and DENR/FMB Perception Survey
generally confirmed those potential impacts identified by USAID in the Threshold Decision/IEE
and ARIDP TOR and by the Consultant. Scoping results also introduced new impacts, issues,
and concerns. Illegal logging, for example, was not recognized initially to be as significant an 
aspect of potential ARIDP-related forest degradation as it now appears. 
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Scoping recommendations suggested that forest-related impacts and issues generally should be

at the center of ARIDP environmental studies, and that forest access 
concerns associated with
 
ARIDP road construction and road improvement are extremely significant. Many of the other

potential impacts identified are less products of the proposed and more the
roads indirect
 
consequence of their effects on forest accessibility. Scoping Session/Consultation comments on

the inadequacies of current natural resource management also suggested an important dimension
 
of the access issue. 

Another determinant of the potential impacts of increased access highlighted in Scoping
comments was the degree of security enjoyed by current residents. Like the forest, the

indigenous communities in the Project Area highly vulnerable. They and most other
are 

residents lack security of tenure. Scoping recommendations confirmed initial attention to

Ancestral Lands, cultural communities, and tribal and ethnic relations and elevated the
 
significance of potential tribal displacements.
 

Coastal concerns and potential impacts also rose in relative ranking while environmental health
and aesthetic resources fell. Wildlife and biological diversity concerns were amplified by

Scoping comments and assumed much greater significance. Aurora is the Philippine's most

heavily forested province. 
 The Project Area contains habitat of many threatened avian and other
 
species arid verified recent sightings of the Philippine Eagle have been recorded. It also contains
 
substantial stands of old growth, mossy, 
 and relatively undegraded residual forest which may

be essential to maintaining the biodiversity of the entire Sierra Madre.
 

Scoping results also suggesied that the direct impacts of the road project, while not insignificant, 
are less of concern impacting than its potential secondary and indirect consequences. While not

minimizing design and construction concerns and impacts, Scoping comments directed attention
 
to the project's operation and suggested increased additional emphasis to the social environment. 
The relocation/compensation issue and land speculation rose in significance reflecting local
 
concerns 
and potential project impacts on agricultural and other lands. 

Natural hazards issues were underscored by Scoping comments, in particular the potential
hazards to proposed infrastructure posed by environmental change in the Project Area. Scoping
comments recommending reforestation and environmental restoration to protect the road 
investment were instructive. 

Impacts on upland area and potential in-migration associated with ARIDP received greater
significance from Scoping comments. Another concern that was reinforced was that of
cumulative impacts of collateral developments induced by or associated with ARIDP. The 
Dingalan port and Palayan City plans to establish an industrial estate are good examples. 

Other major concerns introduced in the Scoping Sessions, although less associated with project
impacts, required consideration in the design and conduct of the EA/EIS. Principal among them 
were the process-related concerns which suggested that greater attention be paid to ensuring full,
fair, and informed participation by citizens and communities in the Project Area and the NGO 
community. 
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7.2.4 	 Summary of Potential Environmental Impacts 

The Consultant carefully considered the Scoping Session/Consultation comments, submissions
and the results of the DENR/EMB Perception Survey and re-evaluated the preliminary
identification of potential ARIDP impacts and the original scope of studies and work plan
derived from it. The Consultant also considered; 

* 	 data collected by the Environmental Studies Team in field studies of the existing
Project Area environment, 

* 	 interviews with citizens and experts outside the Scoping process itself, 

* 	 numerous direct observations by project staff, 

* A second series of helicopter overflights; and 

* findings of a preliminary coastal survey conducted after the Scoping 
Session/Consultations. 

Upon 	 a thorough review of this information the Consultant improved and strengthened his
identification of potential impacts of ARIDP road improvements, produced a revised ranking of

impact significance and carried out a preliminary environmental review of proposed project

Alternatives. 
 Additional potential impacts associated with those Project Alternatives determined 
since the Scoping Sessions were also identified. 

The revised ranking of environmental component- receiving potential ARIDP impacts is
presented below in declining order and grouped into classes of high, moderate, and low relative
significance. Significance determinedwas on the basis of magnitude and severity of potential
impacts; legislative and legal requirements such as Sections 118 and 119 of 	the U.S, Foreign
Assistance Act, whose applicability to proposed ARIDP actions is discussed in Section 7.5; and 
degree of public and community concern. 

Potentially impacted environmental components of high significance were identified as: 

*' 	 wildlife and biodiversity 
* national parks and protected areas
 
*' forest cover, plant communities, and vegetation
 
*' population distribution and migration

* 	 land use, proposed land uses and regional planning 
* 	 cultural communities and ancestral lands 
* agriculture
 
4 aesthetic resources and tourism
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• private employment 
* archaeological and historical resources 
* watersheds
 
.4 environmental services
 

Potentially impacted environmental components of moderate significance were identified as: 

* transportation 
• quality of life 
• soils 
• river and streams ecology 
• hydrology and drainage
 
• occupational distribution
 
• energy resources 
* livelihood 
* ethnic and tribal factors 
• slope stability 
• public services 
+ communication 
• income 

Potentially impacted environmental components of low significance 

* solid/hazardous/toxic waste 
+ environmental health/mobility and mortality 
* coastal ecosystems 
• wetlands 
* fisheries 
• mangroves 
* coral 
• geology
 
4 mineral resources
 
• income distribution 
* education 
• public employment 
* air quality
• housing 

* groundwater 
* noise 
• climate 

were identified as: 

On the basis of this final identification of potential ARIDP impacts from considerations discussed 
in Scoping Session results, review of the preliminary impact identification, the TOR, and the 
IEE the Consultant essentially completed the primary tasks of the Scoping phase of the ARIDP 
Environmental Studies Work Plan. Effort and activities shifted from impact identification to 
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impact assessment on July 17, 1991 when impact assessment field studies were commenced. 
Approach, scope, research priorities, methodologies and level of effort in field investigations 
were guided by these findings. 

Subsequent work plan tasks, staffing and schedules were also revised to reflect new 
understandings. Adjustments in projected environmental analysis and preparation of the 
preliminary EA/EIS; des:gn and development of an appropriate environmental management,
mitigation and monitoring plan; and the Draft and Final EA/EIS were effected. 

Although the Scoping phase concluded, the process of communication, consultation and dialogue
it initiated continued and was enhanced in response to public concerns. Review of Preliminary,
Draft, and Final EA/EIS findings is also structured to include the participation of interested,
involved, and affected parties; and to permit collaborative workshops in both Manila and the 
Project Area incorporating this participation in the design and development of management,
mitigation and monitoring measures appropriate to actions proposed in the Draft/Final Feasibility 
Study Report and the recommendations of the Client. 

7.3 ASSESSMENT OF ARIDP ENVIRONMENTAL IMPACTS 

7.3.1 Environmental and Nat -ralResources Impacts 

Field Studies confirmed that ARIDP construction and operation could be expected to have high
direct and indirect impacts on forest cover, plant communities and vegetation; wildlife and 
biodiversity; the Aurora Memorial Park and other potential protected areas; watersheds and 
environmental services; and natural hazards. 

Major direct impacts on forests would occur in both new construction segments (3 and 5A),
where right-of-way clearing for new alignments would require substantial forest clearance and 
destruction of high-quality residual dipterocarp forests, and in road iipiuveneii., to existing
segments which pass through forested areas (5B and C, 6, and potentiially 2B). ARIDP 
operation would also have high impacts on forest:, in these Segments associated with increased 
access to forest resources, illegal logging, and settlement. Indirect impacts on eastern slope
Sierra Madre forests of Segment 4 may also occur to the extent proposed road improvements
lower costs of legal and illegal log aid lumber transport and encuarage in-migration. 

High wildlife and biodiversity impacts would also accompany both habitat destruction resulting
from new construction and, to an only slightly lesser degree, from improvements to the existing
National Highway through the Aurora Memorial Park. Indirect impacts of the project on 
wildlife and biodiversity associated with forest destruciion or degradation adjacent to the roads 
and intensified exploitation of marketable and edible species are also expected. 
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The Aurora Memorial Park itself would receive major impacts from construction of Segment 5A 
and/or improvement of Segments 5B and 6 producing substantial direct degradation of park 
amenities. Indirect consequences of increased traffic and access would increase park
vulnerability to illegal logging and associated extraction of forest and wildlife products and to 
encroachment by squatters. Potential protected areas in the Sierra Madre Range between 
Dingalan and San Luis, Aurora would also be impacted by Segment 3. 

Watershed and environmental services impacts were assessed as high. Segment 3 would cut 
across critical watershed areas and, as a result of direct deforestation produced by construction 
and indirect loss of forest cover expected from the access impacts of operation, is likely to result 
in significant watershed degradation. Construction of Segment 5A would similarly degrade 
upper portions of the Cabatangan River watershed. Moderate to high watershed impacts would 
also occur from proposed improvements to Segments 5B and 6, in both construction and 
operational phases. Watershed impacts in the above segments will both increase natural hazards 
associated with downstream flooding and aggravate landslides and slope stability problems above 
and below alignments in mountainous sections. 

Road improvements to Nuev' Ecija sections of Segment 4 and 5B would also be extremely 
vulnerable to existing natural hazard impacts in these largely denuded flood and landslide-prone 
areas. These threats may be increased by indirect impacts of project operation which promote 
additional deforestation. Segment 1 is also vulnerable to flooding and other damage that may 
increase with continuing upstream watershed degradation associated, in part, with illegal logging. 
Hilly portions of Segment 2B are likely to be affected by receding forests above the alignment. 
Segment IC improvements may contribute slightly to illegal logging operations active in the area 
but otherwise Segments I and 4 have very low to minimal impacts on forests, wildlife 
biodiversity, watersheds, national parks and protected areas. To the extent that Segment 1 
improves egress from Northern Aurora via Dipaculao and the improved cross-mountain "outlet" 
to be provided by Segment 2, 5, or 6, it will contribute to additional extraction of forest 
products alopg the present track to Casiguran. 

Moderate potential impacts on slope stability; soils; hydrology, drainage, and surface water; 
river and stream ecosystems; and energy resources were identified in the Scoping process. Field 
survey and assessment confirmed that moderate slope stability impacts on Segments 6 could be 
expected from improvements to the existing alignment. Slope stability impacts from new 
construction were re-evaluated as high for Segments 3 and 5B where steep topography is likely 
to require major earthworks. Slope stability problems are also likely along Segment 2 but 
improvements along this poorly engineered and already eroding alignment may have positive 
benefits which reduce this problenl. Segments 4 and 1are existing alignments crossing primarily 
flat terrain and are not expected to have significant slope stability impacts. 

Soils impacts from road improvements to Segment I and 4 are also expected to be minimal and 
temporary during construction, as are the direct and indirect impacts on soils associated with 
their operation. Existing soil erosion problems on Segment 2 immediately associated with the 
existing road arc likely to be reduced with proposed improvements. Moderate indirect impacts 
on soils may result from continued roadside forest conversions to agriculture. Steep topography, 
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high erodibility, and frontal exposure to typhoons are expected to contribute to high to moderate 
soil erosion during Segment 3 construction depending on final design and mitigation. Soil loss 
during Segment 3 operation is likely to continue and increase at a rate proportional to 
deforestation. 

Existing Segments 5 and 6 are likely to be similarly impacting given the scale of cuts and fills 
and other improvements required to bring these routes to DPWH Standards. Segment 5A, new 
construction, which drops steeply down the narrow Cabatangan valley would also have from 
high to moderate construction-related soil impacts, and erosion would remain a persistent process 
affecting faces and embankments. Indirect impacts from forest clearance, illegal logging, and 
kaingin would accelerate soil loss during operation. 

ARIDP hydrology, drainage, and surface water impacts range from minimal to moderate with 
indirect impacts from project-induced land-use changes likely to be the most significant 
determinant. Segment I will increase surface water run-off and contribute marginally to local 
flooding, and may impede surface drainage depending on design, construction, and maintenance 
of drainage structures. 

Similar minimal impacts and drainage concerns occur on Segment 4, much of which is already 
subject to heavy flooding. Without reforestation and enforcement to prevent additional forest 
loss, hydrological conditions in adjacent watersheds are likely to continue to deteriorate, 
accelerating run-off and posing an ever-escalating threat to both roads and structures on this 
segment. Segment 2 faces a similar future although road improvements proposed would impact 
positively on the inadequate drainage of the existing road. 

Construction and other direct impacts on hydrology, drainage, and surface water of Segment 3 
and 5A are low to modulate and localized; however indirect project inputs associated with 
deforestation are likely to be high and would be accentuated by the short tight drainages of the 
steep coastal watersheds and the Cabatangan River. Improvements to existing sections of 
Segment 5 and 6 will produce low overall direct impacts; although they may encourage 
settlement and associated land use changes with potentially high impacts on downstream areas 
and agricultural lands. 

Impacts on river and stream ecosystems are likely to parallel the above. Moderate to high, but 
localized and largely temporary, impacts associated with silt and sediments from exposed soils 
Will occur with construction, particularly a, crossings. Least impacts will be generated by 
Segments I and 4. New construction in Segments 3 and 5A will exert the highest impacts. The 
short river systems of the small coastal watersheds of Segment 3 are especially sensitive, and 
major impacts would be expected from Segment 5-A on the Cabatangan River which is 
essentially pristine at present. Rates of deforestation and erosion induced would determine 
indirect impacts of both on river stream ecology. Intensified exploitation of aquatic resources 
would also be slightly promoted. 
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Proposed improvements to Segment 2 could initially improve current ecological conditions in 
cross streams. It and Segment 5 B,C and 6 are likely to have moderate impacts on rivers and 
stream ecosystems during construction, and slight direct impacts during operation. Project
associated land use changes will contribute low to moderate indirect impacts depending on their 
extent. Moderate potential impacts on energy resources were identified by Scoping results but 
were re-evaluated as minimal on the basis of field study. Existing energy resources are 
primarily wood-derived, principally charcoal, which will be unaffected. Forests cleared for 
right-of-ways in construction may temporarily increase this resource. No known potential
 
energy resources will be affected by the project.
 

Field studies and assessment generally confirmed the low potential impacts on coastal
 
ecosystems, wetlands, fisheries, mangroves, coral, geology, mineral resources, air quality,

groundwater, noise, and climate identified by the Scoping process.
 

Coastal conditions including steep coastal slopes, high wave action, limited shelf, strong tides
 
and currents, and storm exposure limit the development of mangroves, corals, and coastal
 
wetlands. Adaptation to these stresses reduces the sensitivity of coastal ecosystems and provides
 
natural mitigations for silt and sediment. Segment 3 impacts would be low even with significant

road-induced erosion. Exploitation of coastal and near shore marine resources made accessible 
would increase in both this segnent and in Dingalan Bay, in conjunction with Segment 4. Other 
Segments are relatively removed from the coast and would indirectly impact these resources only
slightly via their contribution of silt and sediments. Fisheries are unlikely to be significantly
impacted by the project. Proposed improvements to Segment 4 may encourage port development 
in Dingalan with high localized coastal impacts there. 

Segment 3 may also increase access to and development of mineral resources producing 
potentially serious secondary impacts. 

Air quality Would be negatively impacted during construction but improved with paving and is 
not considered significantly impacted. Noise would increase in both construction and operation 
phases but is also not significant. Project impacts on groundwater are not expected 

7.3.2 Socio-cultural Impacts 

Results of the Scoping process identified population distribution and migration; land use, 
proposed land uses, and regional planning; agriculture; private employment, and cultural 
communities and Ancestral Lands as potentially impacted environmental components of high 
relative significance. 

New road construction proposed in Segments 3 and 5A will have major impacts on population 
distribution and settlement patterns, and encourage migration into roadside lands made accessible 
to pioneer settlers and others. Coastal barangays in San Luis and I)ingalan would experience 
significant population increase, and migrants will increase and move further u) the Cabatangan
River. Environmental consequences may be pronounced as lands suitable for agricultural are 
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both extremely limited and essentially settled. Illegal logging followed by kaingin will accelerate
 
deforestation watershed degradation, and erosion in upland forested areas.
 

Demographic impacts of other Segments are less severe and specific but likely to be significant.

Improvements proposed to the interprovincial "outlets", Segments 2, 4, 6, and the new link of
 
5A will increase the ease of entrance to and attractiveness of the Project Area generally to
 
migrants from Luzon and other Philippine regions which, in the context of Pinatubo-rela:ed and
 
other displacements, may be especially significant. Road improvements generally will increase 
the attractiveness of roadside settlement with localized effects. Recent completion of Segment
2 has already engendered substantial in-migration and forest clearing which would increase with 
improvements. Segment 1, as an existing road in an extensively developed arca, is likely to be 
least impacting except in the Segment 1-C area where moderate population movements impacts 
may occur. Demographic impacts along Segment 4 are similarly expected to be light.
Construction labor and the location of ARIDP work camps and facilities will have high 
construction phase inputs and possible long term effects. 

ARIDP impacts on land-use follow, for the most part, population movements and are likely to 
parallel those described above in distribution. Conversion of agricultural land to urban uses may
be encouraged with improvements to Segment 1. Conversion of forest land to unsustainable 
agricultural uses followed by reversion to unproductive brush and grasslands will be slightly
accelerated along the still forested perimeter of the Baler Basin. Similar but more extensive 
impacts would occur in Segments 3 and 5-A. Segment 4 land uses are not likely to be 
significantly impacted, although an industrial estate is likely to be promoted in Eastern Nueva 
Ecija in conjunction with road improvements. 

Agriculture, as discussed above, is likely to expand at the expense of forests in newly accessible 
areas opened by Segment 3 and 5A, as has already occurred in recently completed Segment 2. 
This process will slightly accelerated by improvements to that Segment. 

Segments 5B and C and 6 may also experience additional encroachment of agriculturalists into 
forested areas and the Aurora Memorial Park as a result of improvements. Agricultural potential
has largely been achieved in suitable areas served by Segments 1 and 4 and feasibility analysis
indicated that road improvements are not likcly to result in significant agricultural intensification. 
Agricultural lands and productivity along these segments are likely to be impaired by continuing
watershed degradation in both areas which may be accelerated by increased illegal logging and 
other project-stimulated deforestation in upper watershed areas of Segments 2, 5 and 6. 

Private employment will increased significantly during project construction phases. Population
increase associated with ARII)P road improvements will be accompanied by increased 
employment in retailing and service sectors. Improved access to forested areas provided by new 
construction will temporarily increase employment in illegal logging and other forest product
extraction followed by declines as forest resources are depleted. Overall, employment inputs 
of the project are expected to be slight. 
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Field studies ad assessment also confirmed the likelihood of significant project effects on TribalFilipinos, Ancestral Iand claims, and the indigenous cultural communities (ICCs) of the ProjectAreas, identified as potentially high impacts by the Scoping process. Considerable displacementsof ICCs have occurred historically and in the region and the substantial minority tribalpcpulation of the Project Areas continues to lack basic land security. Insecurity of tribal tenureis likely to increase with future development and migrant settlement, and to the extent that theseare cncouraged by the proposed ARIDP improvements in the road network, they are likely to
contribute to continued ICC displacemnts. 

All Segments occur in areas which contain or could be considered to contain Ancestral domainsof groups native to the region, and more recent movements into the Project Area by tribalpopulations from the Cordillera and Cagayan Valley interject an additional layer of potential ICCland claims which would be affected by project actions. Proposed improvements to existingroads, particuarly Segment 1, will exert the least negative impacts on ICC's as those groupshave largely withdrawn from the immediate areas and been replaced by lowland Filipinocommunities. Indi*rect impacts, :iowever, remain likely. Segments 2, 4, 5B and C and 6 areexpected to have low direct impacts on Proect Area ICCs. 

Impacts of new construction proposed in Segment 5-A is also likely to be low. Major impactswould occur in Segment 3 which has a high tribal population. Dumagat communities along thisunusually tocoast are vulnerable socio-cultural disruption and displacement and induceddevelopments associated with this Segment would be likely to aggravate rather than alleviatesocio-economic problems of these groups and increase their pressures on upland forests and 
resources with potentially serious environmental consequences. 

Land conflicts between migrant and native communities are likely to be increased if the proposedproject is implemented and future resolution of ICC Ancestral Land Claims will be made morecomplex unless these are delineated prior to project construction. Tenure security problems alsocharacterize most lands in the Project Area occupied by both recent settlers and many long time
residents. Displacements and land speculation impacts related to ARIDP road improvements are
not limited to ICCs although they are likely to b2 less serious.
 

Potentially i:'pacted socio-economic components of moderate relative significance identified byScop;-:g results included transportation, quality of life, occupational distributi-n, livelihood,ethnic and tribal factors, public services, and income. Transportation impacts are primarilypositive and will be most dramatic in the coastal barangays to be se!rved by Segment 3.Transportation services are likely to be marginally increased in all existing Segments and timeand travel cost savings -'ill also occur. Quality-of-life, similarly, will be positively impactedespecially in the short-term for most groups and segments. qualified by potential negativeimpacts on ICC's, land conflicts and frontier conflicts occasioned by opening the coastal areato additional settlement. Environmental degradation associated with improved access to naturalresources and accelerated unsustainable extraction and illegal activities are likely to diminish
quality of life over the longer term. 
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Ethnic anid tribal factor impacts have been discussed above. Inter-ethnic relations maydeteriorate overall and especially in high-impacted Segment 3. Measures to address ICC concerns and recognize Ancestral Land claims may engender antagonisms associated with envyand perceived favoritis.1 in non-tribal communities unless measures to address tenure problems
of these groups are also taken. 

Employment and occupational distribution impacts are not expected to be significant exceptduring construction phases although the localization of maintenance functions during projectoperation in communities served could contribute to new employment in the now-roadless areas.Current employment in boat-based transportation sectors is not expected to be impactedsignificantly. Slight increases in forest-related employment sectors may occur associated withimproved "access" but these are likely beto short-lived and unsustainable under currentpractices. Forest protection and other resource management occupations could increase underalternate scenarios, but needs generated by project-induced environmental changes are not likelyto be responded to without major changes in current policies and conditions. Livelihood impactsare likely to be similar to the above with positive impacts most pronounced in communities 
linked by proposed new construction in Segment 3. 

Public services associated with project maintenance will increase in demand as will forestprotection and natur,.' resource management as noted above, especially in relation to the AuroraMemorial Park. It is unlikely that these needs will be met. Road extensions proposed along thecoast, and, to a more limited degree, improvement of other segments, coupled with settlementand increased populations may create demands which exceed available government services.Communication will improve dramatically in Segment 3 and less significantly in existingsegments. Overall income is not likely to be significantly impacted by tle project as shown byfeasibility study economic analysis, with the localized exception of Segment 3 where slight
improvement may occur. 

Potentially impacted socio-economic components of low relative significance identified by theScoping process included solid/hazardous/toxic waste, environmental health, income distribution,public employment, and housing. Field survey and assessment generally confirmed thelikelihood of minimal impacts on these comnonents by most segments and ARIDP network 
improvements as a whole. 

Toxic/hazardous waste impacts associ :ted with project construction are likely to be minimal and are amenable to mitigations to be contained in construction contracts. The project is notexpected to significantly increase manufacturing or other industrial activity. Project impacts onhealth are expected to be generally positive with benefits in accessibility associated with roadimprovement. Increased migration to the Project Area and new construction proposed mayincrease populations-at-risk of environmentally related-diseases such as malaria although lack ofepidemiological data makes this factor, expected to be small, difficult to assess. In-migration
and pioneer settlement may also increase local sanitation problems in some cases. 
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Impacts on income distribution are expected to be minimal and largely negative with respect toequity. Project beneficiaries are likely to be those with the resources to take advantage of its
opportunities such as vehicle operators, traders and sectors most immediately subsidized by road
improvements including logging and the wood products industry. Public employment impacts
have been discussed above. Housing impacts are not expected to be significant. 

7.3.3 Cultural and Aesthetic Impacts 

Components of the cultural and aesthetic environment potentially impacted by the project wereidentified as cultural communities and Ancestral Lands, archaeological and historical resources,
and aesthetic resources and tourism. Impacts upon all were expected to be significant. 

Cuitural communities and Ancestral Land claims impacts were reviewed in Section 7.3.2 above. 

Field survey and assessment of archaeological and historical resources indicated minimal direct 
or indirect impacts on all project segments with the exception of Segment 3 where projectimpacts on Dibut Bay, an important WW II historical site, are likely to be significant. Positive
benefits to be public from improved access will occur although increased overall access to the 
area may degrade the environmental setting and potential tourism value of this historical 
resource. 

Impacts on aesthetic and tourism resources were assessed as moderate to low. Negative impacts
would occur with construction of Segment 3 both directly and in association with indirect
impacts on forests, wildlife, waterfalls and other features generated by increased settlement,
illegal logging and kaingin. Coastal scenic values are also likely to be diminished. Positive
benefits associated with tourism development are possible but unlikely in the short term given
current conditions and the necessity of related investments. Proposed improvements to the inter
provincial outlet segments will slightly encourage tourist visits. 

Improvements to existing segments 5B, 5C and 6 may also negatively impact scenic resources 
as forest clearance and cuts required would be widely visible from most of the central plain andBaler in Aurora. The impact of both these improvements and the impacts of new construction
of 5A will have major impacts on the Aurora Memorial Park, similar to the case of Dibut Bay
above. Scenic values are likely to be degraded and other aesthetic resource associated with
forests, wildlife, and biodiversity are likely to be negatively impacted under current conditions.Potential positive impacts associated with access and tourism development may be achieved
under alternate scenarios that include complementary investments in park development and 
management. 
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7.3.4 Preliminary Impacts Assessment Findings 

Field studies to assess ARIDP environmental impacts were carried out from July 17 to August
8, 1991. These studies were guided by the results and recommendations of the Scoping
Session/Consultations, review of existing information, findings of initial fieldwork undertaken 
from June 4-15, 1991 to profile the existing Project Area environment, and a second series of 
helicopter overflights. 

Field studies included both focused environmental surveys of prioritized projected ARIDP
impacts and detailed assessment of ARIDP Project Alternatives identified by the ARIDP
Feasibility Study. The objective of these studies thewas confirmation or rejection and 
assessment, when appropriate, of those impacts identified by the Scoping process; and the
identification and assessment of other additional potential impacts associated with the proposed
ARIDP. These investigations are described in Section 7.1.5. Although the length of studies was
insufficient to provide more a preliminary assessment in many cases, the Consultant believes
they provide a sufficient basis for the identification of potential project impacts and the
confirmation of impact significance, and an adequate foundation for the recommendations that 
follow. 

Detailed presentation of field studies data and discussion will be provided in the ARIDP
Preliminary EA/EIS which is in preparation. The purpose of the Preliminary EA/EIS, which
is comprised of a description of the existing Project Area environment and an assessment of
ARIDP impacts upon it, is to determine the scope and outline the scale of necessary mitigation
and other measures which may be required and to identify appropriate participants in the design
and implementation of these mitigations and the ARIDP Environmental Plan of Action. Review
of the Preliminary EA/EIS and design of mitigations, monitoring, and environmental 
management measures of the Environmental Plan of Action will occur in upcoming consultations 
with interested or affected agencies, local governmenL, NGG'2 and community representatives
to be held in Manila and two locations in the Project Area should Feasibility Study results and
Client recommendations warrant them. The Environmental Plan of Action developed in these
consultation together with the revised Preliminary EA/EIS comprise the Draft ARIDP EA/EIS
which will be submitted for Client review and comment. 

This section summarizes information and results of field studies available at the time of writing
from the Preliminary EA/EIS in preparation to provide an overview of expected ARIDP impacts.
It considers ARIDP as a whole; that is, as a set of or program of road improvements and new
construction intended to upgrade the Project Area transportation network rather than as separate 
or unrelated projects. An indi':dual environmental review of each Project Alternative will be
provided in the Draft EA/EIS. Mitigations are also considered generally, pending additional 
specification in the consultations and development of the Environmental Plan of Action.
Findings presented here, therefore, are indicative, tentative and conditional, and costings are 
discussed qualitatively. 
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Field studies generally confirmed potential ARIDP impacts identified in the Scoping process.Assessment of these impacts, as described above in Sections 7.3.1 to 7.3.3, indicates that theproject is expected to have significant impacts on physical and biological, natural resources,
socio-economic, and cultural/aesthetic components of the environment. 

Major impacts on the physical and biological environment and natural resources include
deforestation, wildlife reductions and biodiversity losses, watershed degradation, degradation ofthe Aurora Memorial Park, diminished environmental services, and increased natural hazardfrom flooding and landslides. Reduced slope stability; accelerated soil erosion; hydrological,
drainage, and surface water impacts; degradation of river and stream ecosystems and impairment
of agricultural productivity were assessed as significant. 

Major impacts expected on the socio-economic environment include increased mitigation,
changes in settlement pattern and land use, displacement of tribal communities, land conflictsand deterioration of inter-ethnic relations, the undermining of proposed land uses and regional
plans, increased illegal logging, and intensification of demands on public services. 

Significant impacts on the cultural and aesthetic environment include degradation of scenic,
historical, and tourisr resources. 

Taken together, these impacts indi':ate that the proposed ARIDP has highly significant and verysubstantial social, economic and cultural and ecological costs. A large but yet to be fullydetermined portion of these environmentil costs can potentially be prevented, reduced, or
otherwise mitigated. Impacts most amenable to these measures are principally those associatedwith the direct impacts of road construction and improvement. Many impacts, however, areunavoidable, irreversible, and essentially permanent. They include destruction of tropical forestin right-of-way clearance and alignment improvements, biodiversity losses, and degradation ofthe Aurora Memorial Park. Several hundred hectares of relatively undegraded forest, for
example, would be destroyed by new construction proposed for Segment 5A alone. 

Thus, even with maximum success of all potential mitigations, environmental impacts and costs
of the project will remain high. Field assessment and preliminary identification of mitigationsand other measures required, mo.cover, indicated that ARIDP mitigations are likely to be bothcostly and complex. Complexity is high because a large proportion of the impacts expected aregenerated indirectly by projcct effects on the social and cultural environment and their secondary
or tertiary impacts which arc largely beyond the control of the project itself. Management andmitigation of these impacts will demand a wide array of coordinated actions by government at 
many levels, communities, and citizens. 

The scope and scale of mitigatiens required are likely, in fact, to be larger than the project itself;
establishing a mitigation, monitoring, and environmental management superstructure dwarfing
the road improvements of the original project. 

7 - 35 

qtr1 



Coupled with the high unavoidable environmental costs, costs and complexity of mitigations arelikely to make the project unacceptably expensive. The environmental costs of the project arealso likely to be excessive from a policy perspective. Sections 118 and 119 at the US ForeignAssistance Act, for example, prohibit US assistance to activities which degrade tropical forests,
national parks, or biodiversity. 

When environmental, mitigation, and project costs are considered together in relation to expectedproject benefits ARIDP becomes an increasingly questionable investment. Economic analysis
in feasibility study has shown that overall project benefits are low and, for many Segments,insufficient to justify construction. With internatization of environmental and mitigation costsprojected benefits are likely to disappear. It is very likely that costs may exceed benefits. 

On this basis, preliminary findings of ARIDP impacts assessment indicate that the project, aspresently constituted, is environmentally infeasible and would not be recommended by the 
ARIDP EA/EIS for implementation. 

Dropping the most problematic Segments from the project alone (Segments 3, 5, and 6) isunlikely to either significantly reduce these costs, eliminate assistance prohibitions, or reverse 
this Jetermination. 

7.4 ENVIRONMENTAL ANALYSIS 

7.4.1 ARIDP Environmenatal Issues 

In addition to the potential environmental impacts of the proposed ARIDP identified for
assessment during field survey, the Scoping process also identified a number of issues for further
study in the Environmental Analysis phase of ARIDP Environmental Studies. Although
environmental impacts and issues of ARIDP overlap and are not mutually exclusive, issues are
taken to comprise cross-cutting topics, special concerns, or more complex considerations
requiring judgements, examinations, analyses, or investigations beyond or in addition to simple 
or direct assessment of specific impacts of Project Alternatives. 

Both the ARIDP Feasibility Study TOR and the EA/EIS format adopted in consultation with
DENR/EMB and USAID, for example, direct the Consultant to address mitigation, monitoring,
and environmental management aspects of the proposed project. The TOR also specifies the
consideration of possible complementary investments necessary to ensure project success. 

The USAID IEE, the Consultant's review of existing information, and other pre-Scoping initial
evaluation of potential ARIDP impacts also identified issues fhr special examination; among
them tropical forest, biodiversity, and illegal logging and Tribal Filipino and Ancestral Land 
claim concerns. 
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The Scoping Session/Consultations, as intended, also contributed to the identification of issuesrequiring further environmental analysis; amplifying some of those topics already identified,
delineating others for examination, and raising additional questions for investigation. Field
studies by the Consultant also identified additional dimensions of earlier concerns and
contributed new issues. Further, the Consultant was also directed by the Client to investigate,
examine or evaluate a number of topics, questions, and concerns in Client comments on the
ARIDP Feasibility Study Preliminary Report (CCSC, 7/3/91; CCSC 8/2/91; CCSC 8/8/91), the
ARIDP Scoping Report, the August 8, 1991 presentation of ARIDP preliminary findings and
recommendations to CODA (CODA, 8/8/91), and other consultations. 
The Consultations review of issues identified from the above sources established an agenda for 
environmental analysis that included: 

+ sustainable development 

+ forest, biodiversity, and natural resources management 

+ socio-cultural concerns 

* bioregional considerations 

* project design factors 

These issues are outlined below in Sections 7.4.2 - 7.4.6. Preliminary findings of environmental
analyses available at the time of writing were incorporated in Section 7.3.4. Final Results of 
analyses will be incorporated in the ARIDP Draft EA/EIS. 

7.4.2 Sustainable Development 

Sustainable development issues are those concerned with environmental aspects of the overall
relation of the proposed ARIDP to actual or potential development opportunities in the Project
Area. They include ARIDP orientation and objectives, the role and contribution of road
improvements in achieving development potential, the determination of development potential
itself, the types of development benefits expected, the relation of the proposed project to other
development initiatives, the scope and character of potential complementary investments, and 
the consideration of the project in relation to possible alternatives. 

Environment-related development issues identified for analyses included the following
interrelated economic and ecological concerns: 

+ Sustainability 

The ARIDP TOR and EA/EIS requirements direct the Consultant to examine the 
sustainability of both the project itself and the project in the context of overall 
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sustainability of development in the Project Area and the carrying capacity of the 
environment. Section 118 and 119 of the U.S. Foreign Assistance and Client 
comments (CCSC 7/31/91) also direct attention to issue of sustainable economic 
growth. 

+ Short Term Use vs. Long Term Productivity 

The TOR and EA/EIS require the Consultant to analyze long term effects of the 
project and to evaluate its relation to local short term uses of and the maintenance 
and enhancement of long term environmental productivity. 

4 Irreversibility 

TOR and EA/EIS requirements direct the Consultant to evaluate the extent to 
which the project curtails or expands beneficial uses of the environment and any
irreversible or significant commitment of resources or damage that may ensue. 
Scoping session comments also raised this issue. 

+ Cumulative effects 

The TOR and EA/EIS require the Consultant to examine the growth-inducing
potential of the project and to evalUdte whether its incremental impacts will 
exceed environmental carrying capacity. Scoping Session -'omments amplified
this concern and suggested attention to the extent the project would or could 
induce development in the Project Area and to the kinds of development it might 
support or engender and their additional impacts on the environment. 

Other development issues identified concern project-specific environmental considerations and
the Project Area environment as a potential opportunity rather than a constraint to development. 
These included: 

+ Development Potential 

Reinvestigation of development potential was recommended in Client comments 
(CCSC, 8/2/91) which agreed with the Consultant's preliminary economic 
analyses, presented in ii,ARIDP Feasibility Study Preliminary Report, that 
found environmental problems of paramount importance in considering road 
improvements and asserted that, under present practices, economic limits to 
sustainable provincial development determined by the quality of physical 
resources were ctiter close to being reached or had been surpassed. In response
the Client urged the Consultant to "look deeper and harder to determine resource 
potentials that would warrant future development investments." Additional Client 
Comments (CCSC 8/8/91) reinforced this issue, noting that economic evaluations 
had concentrated on benefits derived from agriculture, road maintenance benefits,
vehicle operating cost reductions, and traffic and suggesting a reorientation of 
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study approach from farm to market and resource utilization to a broader look at
potential development of the area and an investigation of potential economic 
benefits to be derived from other environmental resources such as the area's 
unique flora, fauna, cultural groups and landscape. 

* Determination of Development Benefits and Project Justification 

In the event that no potential resources existed for development, the Client
suggested an additional shift in study approach and recommended that the 
Consultant investigate the project's potential contribution to the reduction of 
disbenefits from social costs of further deterioration of peace and order associated
with poverty, seeming neglect and inaction by the government, and insurgency
and the environmental and economic costs of additional forest destruction and its 
consequences such as loss of soil fertility, diminished agricultural productivity,
and increased vulnerability to natural hazards (CCSC, 8/2/91). 

*, Role of roads in development 

Client comments (CCSC, 8/2/91) also recommended reconsideration of the role
of road improvements in the overall development program for the Project Area. 
The Consultant was requested to examine the impact of roads in solving
development problems and to consider road improvements in the context of an
integrated area development approach to increase impacts and accelerate economic 
recovery where roads are not implemented in isolation but simultaneously
supported by or in support of other projects such as agro-forestry, fisheries 
development, or industrial expansion. 

Eco-development alternatives 

Client comments during the ARIDP Preliminary Feasibility Study presentation
(CODA, 8/8/91) directed the Consultant to consider the potential development
benefits that might be derived form the exemplary biodiversity, scenery, wildlife 
and other natural and cultural values of the Project Area and the existing National
Park. The Consultant was directed, as per the TOR, to examine tourism and in 
particular the potential for naturalist-oriented or eco-tourism and requested to
consider possible complementary activities or measures including a debt-for
nature swap, a trail system and other related infrastructure or supporting
inestments, that might be implemented as part of or in conjunction with the 
pioposed ARIDP. 
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7.4.3 Forest , Biodiversity, and Natural Resources Management 

Forest, biodiversity, and natural resources management issues were identified in the ARIDP 
TOR, the USAID lEE, the Scoping Process, and in Client comments. Forest-related concerns 
are central n?atures of ARIDP Environmental Studies particularly those pertaining to potential
ARIDP impacts on forest reserves, illegal logging, access provided by road improvements, and 
impacts on endangered species, biodiversity, and national parks prescribed by Sections 118 and 
119 of the U.S. Foreign Assistance Act. Key issues identified for environmental analysis 
include: 

* Illegal logging 

Pre-scoping review of existing information and field studies to profile the existing
environment initially identified illegal logging as a key consideration in potential
ARIDP impacts, and this issue was one of the most frequently raised concerns inthe Scoping Session/Consultations and submissions by interested parties. Clientcomments (CCSC, 7/31/91) also recommended investigation of illegal logging and 
forest products activity, the forest products component of current road use, the 
proportion of legal and illegal traffic, and the potential legal benefits to DENR 
plans for sustainable growth of the proposed road. The client also requested the 

Consultant's recommendations for enforcing laws applying to logging network. 

* Forest economics 

In addition to the examination of illegal logging and the Client's directive toevaluate development potentials in the project area associated with the forest, therole and contribution of forest resources to the Project Area economy was 
repeatedly identified as an issue of great bearing on the proposed road program.
Discussion at the ARIDP Preliminary Feasibility Report presentation included 
concern with the potential collapse of the local logging and wood products
industry and the need for a transition including other sources of raw materials, 

and reforestation preserve employment. 

* Forest tenure 

Insecurity of tenure of Tribal Filipinos and other forest occupants was identifiedas an issue in the USAID lEE and the Scoping process that required examination 
in relation to the proposed project and its impacts on forest management. 

* Biodiversity 

EA/EIS requirements mandate attention tc biodiversity and biodiversity issues and 
wildlife concerns were identified in the Consultant's initial examination of 
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potentia! ARIDP impacts and reinforced by Scoping comments. Identification of 
new Project Alternatives directly or indirectly impacting the Aurora Memorial 
Park in preliminary feasibility analysis findings augmented biodiversity concerns, 
and with the potential applicability of U.S. FAA Sections 118 and 119 
necessitated additional examination and analysis; a need confirmed by Client 
comments (CCSC, 7/31/91). 

*, Wildlife 

Field studie.s including wildlife and habitat survey identified other Section 119 
Endangered Species and additional wildlife-related biodiversity issues for detailed 
analysis. Client comments (CCSC, 8/8/91; CODA 8/8/91) also requested the 
Consultant to evaluate potential economic benefits and values of wildlife, forests,
and other features of Project Area biodiversity in conjunction with possible eco
tourism development, supporting infrastructure which might be included in the 
proposed ARIDP, and a related debt-for-nature swap. 

* Old growth/virgin forest 

In addition to the overall significance of forest-related concerns, Scoping results 
and subsequent field studies identified the status of old growth and virgin forests 
in the Project Area and the potential impacts of project-related development as a 
key issue requiring additional examination. 

Road improvements and increased access 

Scoping Session comments and results identified "access" to forests and other 
natural resources potentially provided by the proposed ARIDP as a key issue for 
analysis. Client comments (CCSC, 7/31/91; CCSC, 8/8/91) directed the 
Consultant to examine and evaluate the contribution of ARIDP-enhanced access 
to both illegal logging and transport of forest products and to enforcement, forest 
protection, and improved natural resources management. 

DENR activities 

Department of Environment and Natural Resources policies and programs in the 
Project Area were recognized (in Scoping results) as critical features influencing 
potential ARIDP impacts. Examination of existing and proposed DENR activities 
particularly in reforestation and watershed maintenance were recommended by the 
Client (CCSC, 7/31/91; CODA, 8/8/91) as was an evaluation of the potential
relation of these activities to the mitigation of project impacts and the ARIDP 
Environmental Plan of Action to be contained in the ARIDP EA/EIS. 
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* effectiveness of natural resources management 

In addition to other related forest and environmental issues identified above,
Scoping results and field studies indicated that the effectiveness of natural 
resources management was a critical analytic dimension of ARIDP impact 
assessment, the potential success of mitigations, and the environmental aspect of 
development potential in the Project Area. 

* Role of environmental restoration 

Scoping session comments identified environmental rehabilitation, restoration, and 
reforestation needs as issues for further analysis in relation to both existing and 
proposed developments in the Project Area. Vulnerability of ARIDP investments 
to flooding and landslide natural hazards aggravated by environmental degradation 
of watersheds was identified for additional investigation. Reforestation and other 
conservation activities also recommended for additional consideration in 
preliminary feasibility analysis findings. 

7.4.4 Socio-Cultural Concerns 

Socio-cultural issues identified for additional examination in the Environmental Analysis phase
of the ARIDPI environmental assessment are a composite of concerns associated with potential
social and cultural impacts of the project, the distribution of costs and benefits, and the 
consequences of both project implementation or inaction on insurgency and peace and order. 

Three issues were identified for further analysis and evaluation: 

* Tribal Filipino and Ancestral Land Claims 

The USAID IEE identified Tribal Filipino concerns, potential displacement of 
indigenous people, and project impacts on Ancestral Lands as significant issues. 
These concerns and considerations associated with overall insecurity of tenure of 
forest occupants generally were also a prominent feature of the Scoping
Session/Consultations and submissions which emphasized the potentially extreme 
vulnerability of some groups. Review of existing information and initial field 
studies confirmed the possibility that some cultures might already be considered 
endangered, and that, given the small size of sonic indigenous populations, 
potential impacts could be severe. 

Recent Mt. Pinatubo impacts on other Luzon Aeta groups underscored the gravity
of this issue and suggested additional analysis. The legal status of Ancestral Land 
claims, pending legislation, and other policy and procedural aspects associated 
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with the recognition, delineation and protection of Tribal Filipino land and 

resources rights was also identified for additional investigation. 

Project Beneficiaries 

In addition to the Tribal Filipino issues above, Scoping Session/Consultations
identified the distribution of potential project benefits and costs as a significant
issue. Section 118 concerns require attention to the extent of the proposed
project's direct benefits to the rural poor and its relation to logging activities. 
Benefits of proposed road improvements to illegal and legal logging and the forest 
products industries were identified for evaluation Client commentsin (CCSC, 
7/31/91). 

+ Peace and Order 

Peace and order considerations were identified in the Scoping process related to 
the proposed project's impacts on insurgency, counter-insurgency, illegal
activities, and the maintenance and enforcement of public order. Client 
comments (CCSC, 8/2/91) recommended analysis of existing and potential peace
and order disbenefits and evaluation of relative costs and benefits of project
implementation or inaction. Civil/military relations and the potential for inter
sectoral and NGO and other private/public sector partnership bears additional 
examination with respect to the potential effectiveness of mitigations and the 
Environmental lan of Action under development in the ARIDP EA/EIS. 

7.4.5 Bioregional considerations 

Bioregional issues are those associated with the ecological context of the proposed ARIDP and
the project's relation to and impacts upon the larger environmental region in which it occurs. 
Key issues identified for analysis include: 

+ Significance of Sierra Madre 

Review of existing information and Scoping Session comments spotlighted the 
Sierra Madre as a larger ecological unit with unique biological characteristics of
national and planetary significance. Evaluation of project impacts in this context 
and examination of macro-level biodiversity concerns was recommended. TOR 
and EA/IS directives to assess cumulative and growth-inducing effects of the
project necessitate consideration of ARIDII in conjunction with other existing a
propos'd development activities and the designation of protected areas in the 
Sierra Madre system as a whole. 
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* Unusual significance of new road construction 

Scoping Session comments identified new road construction as an action of 
extreme ecological significance in the Sierra Madre context. The Sierra Madre 
range is currently crossed by only 4 roads along its entire length, and construction 
of additional crossings poses issues of potential ecological insularization and 
biodiversity loss which require examination as do potential impacts on regional 
natural resources management. 

* ARIDP compatibility with regional and other plans 

The TOR and EA/EIS require consideration of impacts of the proposed project 
on present and proposed land uses and regional plans. Scoping Session comments 
identified potential planning conflicts for additional investigation and Client 
comments (CCSC, 8/2/91; CODA, 8/8/91) direct the Consultant to consider the 
project in relation to watershed protection, DENR plans, and an integrated area 
approach to development. 

7.4.6 Project Design Factors 

Project design issues relate to environmental implications of project organization, construction 
techniques, scheduling, labor, operation and other project factors; and the character of 
institutional and other linkages between the project and other agencies, including the coordination 
of mitigations and other measures inclIded in the Environ mental Plan of Action and the role of 
public participation in project design and implementation. Project design issues identified for 
cx _aniniation in ARII)IP environmental analysis include: 

* Project construction variables 

The Consultant's pre-Scoping examination of potential ARIDII impacts identified 
choice of labor, type of construction, siting of construction camps and facilities 
as issues of potential significance. Scoping Session comments directed att;Ition 
to both project and community benefits of employing local labor in pruject
construIction and review of existing information suggested that labor-intensive 
alternatives to the use of heavy equipment and blasting should be investigated for 
environmental and employment benefits. I-A/1-IS requirements, existing
information, and field studies identified environmental compliance monitoring of 
construction as an issue warranting additional examination. 
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* Identification of Project Alternatives 

Scoping Session comments suggested additional consideration of potential
alternatives to the Project. Client comments (CCSC, 8/2/91) identified improved
boat service as an alternative to Segment 3 and encouraged Consultant analysis
of other possibilities such as trail systems to enhance rural accessibility and 
realize development potentials. 

* Project operation variables 

Review of existing information and field studies identified extent and effectiveness 
of maintenance as a key determinant of long-term ARIDP impacts on the 
environment. Effective monitoring of both operational mitigation and 
environmental conditions impinging on or jeopardizing project operation was also 
identified for consideration in Scoping results. Maintenance of existing roads vs.
construction of new ones was identified as an issue in Scoping
Session/Consultations. Localization of maintenance and the potential for 
community participation in maintenance contracts should be examined for 
environmental and other benefits. 

* Mitigations and complementary investments 

TOR and EA/EIS requirements direct attention both to mitigation measures and 
to other complementary investments necessary to ensure project success. The
relationship between these two components is an issue identified for evaluation 
as is their respective roles in the ARIDP Environmental Plan of Action and
inclusion in project costs and budget allocations. The issue of costing of 
mitigations was identified in Client comments (CODA, 8/8/91) and DENR/EMB
recommended examination of both mitigation costs and overall of thecosts 
ARIDP Environmental Action Plan and their inclusion in project funds. 

Process-related concerns 

USAID pre-Scoping recommendations directed the Consultant to consider all 
avilable opportunities for NGO, community, and public participation in the
ARIDP environmental assessment. USAID policy encourages NGO involvement 
ia project development, implementation and operation. Scoping session 
comments suggest that the role of the public in subsequent ARIDP project
decisions and design should be evaluated to maximize the potential contributions 
of NGO, community, and citizen involvement to minimizing impacts, enhancing
effectiveness of mitigations, and increasing project acceptability and success. 
Client comments (CCSC, 8/2/91) recommending additional consultations to
identify development potential suggest public participation aspects of ARIDP final 
design and implementation are important considerations in environment analysis 
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of the project. Scoping session comments also identified the source and nature 
of potential project funding, in particular whether grant or loan, as a significant
issue to the public. Debt avoidance and reduction concerns additionally identify
debt-for-nature swaps proposed for examination by the Client (CODA, 8/8/91) 
as an issue to be evaluated for both economic and environmental benefits. 

7.5 	 TROPICAL FOREST AND BIODIVERSITY CONCERNS 

7.5.1 	 US Foreign Assistance Act Section 118 

In 1986, the US Foreign Assistance Act was amended by Congress to reflect increasing concern 
about 	 the environment and natural resources. In particular the Congress recognized the
importance of forests and tree cover to the dtvt,!oping countries and expressed forconcern 
continuing and accelerating alteration, destruction, and loss of tropical forests and the threat
thereby posed to the environment and sustainable development. These concerns were stated in 
a new section added to the FAA numbered 118 and entitled "Tropical Forest" which requires
the President to place a high priority on conservation and sustainable management of tropical
forests and the protection and preservation of biological diversity. 

Section 118 recommends a number of positive actions in response to forest destruction in the
developing countries that bear consideration in the proposed ARIDP. More significantly it also
explicitly specifies in 118(c)(14)(B) that the President deny assistance to "actions which
significantly degrade national parks or similar protected areas which contain tropical forest." 

Further, Section 118(c)(15) requires the President to: 

*' 	 "Deny assistance under this chapter for the following activities unless an 
environmental assessment indicates that the proposed activity will contribute 
significantly and directly to improving the livelihood of the rural poor and will 
be conducted in an environmentally sound manner which supports sustainable 
development: 

(a) 	 Activities which would result in the conversion of forest lands to the 
rearing of livestock. 

(b) 	 The construction, upgrading, or maintenance of roads (including 
temporary haul roads for logging or other extractive industries) which pass
through relatively undegraded forest lands. 
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(c) 	 The colonization of forest lands. 

(d) 	 The construction of dams or other water control structures which flood 
relatively undegraded forest lands. 

Based on the identification of potential ARIDP impacts and preliminary environmental review 
of project Alternatives, the Consultant found a significant likelihood that Sections 118(c)(14)(B)
and 118(c)(15)(B) and (C) may apply to proposed ARIDP actions. Field studies to assess 
ARIDP impacts and environmental analysis addressed these concerns. 

Prelimin ry results confirm that proposed ARIDP activities currently include proposed actions
for which US assistance must be denied. The Consultant has also detemined that Section 118c 
(14)A may be applicable to proposed the ARIDP and requires examination. This clause requires
US assistance be denied for: 

"The procurment or use of logging equipment unless an 
environmental assessment indicated that all timber harvesting 
operations involved will be conducted in an environmentally sound 
manner which minimizes forest destruction and that the proposed 
activity will produce positive economic benefits and sustainable 
forest management systems: 

Preliminary findings of impacts assessment and environmental 
analysis indcare that the ARIDP EA/EIS will not be able to 
demonstrate that conditions justifying waiver of either Section 
118(c)(14) or 118(c)(15) are met by the ARIDP as currenlty 
proposed.
 

7.5.2 	 US Foreign Assistance Act Section 119 

In 1983, Congress added Section 119, entitled "Endangered Species", to the Foreign Assistance 
Act. This section stated that the preservation of animal and plant species through the regulation
of hunting and trade, limitations on pollution, and the protection of wildlife habitats should be 
an important objective of US development assistance. Protection of endangered specis was also
emphasized. In 1986, Section 119 was amended to encourage the participation of local people
in all stages of project design and development relating to biodiversity. USAID is required to 
enter into long-term arrangements in which the recipient country agrees to protect ecosystems,
support research, and deny assistance for actions which significantly degrade protected areas. 

Section 119(g)(8) also requires the USAID Administrator to "deny any direct or indirect 
assistance under this Chapter for actions which significantly degrade national parks or similar 
protected areas or introduce exotic plants or animals into such areas." 
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Based on the identification of potential ARIDP impacts and preliminary environmental review 
of project alternatives, the Consultant found a significant likelihood that Sections 119(g)(8) and 
(10) may apply to proposed ARIDP actions. Field studies to assess ARIDP impacts and 
segments environmental analysis addressed this concern. 

Preliminary results of ARIDP impacts assessment and environmental analysis which would 
require denial of US assistance for the ARIDP as currently proposed. 

7.6 REMAINING ENVIRONMENTAL STUDIES ACTIVITIES 

7.6.1 	 Design and Development of Environmental Mitigation, Monitoring, and 
Management Plans 

The Consultant will consider findings of the feasibility analysis and Client comments and 
recommendations on the ARIDP Draft/Final Feasibility Stidy Report to determine whether a 
second series of major consultations with affected or interested agencies, NGO's, communities 
and citizens is warranted. Potential consultations would explore mitigation, monotoring, and 
environmental management requirements and opportunities. Based either on the 
recommendations of these workshop/consultations or on existing findings as guided by Client 
comments the Consultant will prepare an Environmental Plan of Action specifying requirements
and mitigation, monitoring and management activities. This phase of ARIDP Environmental 
Studies is expected to conclude in late October. 

7.6.2 Draft 	EA/EIS 

The Consultant will revise the Preliminary EA/AIS in response to comments received from its 
review and incorporate the Environmental Plan of Action to compose the Draft EA/EIS which 
will be submitted for Client review. This phase of ARIDP Environmental Studies is expected 
to conclude in late October 1991. 

7.6.3 Final EA/EIS 

The Consultant wiil respond to comments received from the review of the Draft EA/EIS and 
revise it as necessary to produce the ARIDP Final EA/EIS. Timing of this phase of ARIDP 
Environmental Studies will depend on the receipt of comments. 
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7.6.4 Environmental Compliance Certificate/Public Hearings 

The Consultant will prepare documentation required for EMB/DENR Review Committee action 
and issuance of the Environmental Compliance Certificate (ECC). Public Hearings associated 
with the ARIDP ECC may be recommended by EMB/DENR. 
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Table A-3 
VEHICLE ORIGIN-DESTINATION MATRIX 

San Luis, July 5 and 6, 1991 

DESTINATION 

F 
ORIGIN 

C 

A 

S 

I 

G 
U 

R 

A 

N 

D 

I 

P 

A 

C 
U 

L 

A 

0 

B 
A 

L 

El 

RIA 

m 

A 

A 

U 
R 

0U 

R 

S 

A 

N 

1. 

S 

B 

0 

N 

G 
A 

0 

N 

C 

A 

11 

A 

N 

A 
T 

A 

N 

S 

A 

N 

. 

0 

S 

1. 

U 

L 

V 

A 

U 

C 

1 

1 
A 

S 

A 

N 

M 

I 
G 

U 

E 

L 

B1 

A 

L 
I 

W 

A 

G 

B 

U 

L 
A 

c 

A 

N 

M 

A 
N 

I 

L 

A 

B 

A 

L 

I 

N 

T 
A 

W 

A 

K 

U 

E 

Z 

0 

N 

C 

T 

Y 

P 

A 

N 

G 

A 

S 

I 

A 

N 

B 

A 

T 

A 

N 

A 

S 

T7 

0 

T 

A 

L 

Casiguran_[ 
Dipacubo 
Baler _-_______ 

Ma. Aurora 
San Luis 
Bongabon 
CabanatuanCity 
San JoseCity 

Nueva Eciia 

San MiuelBaliwat, 
B ulacan 
Manila 

BalintawakOue on City 

i 

_ 

__ 

_ 

_ 
1I 

I 1 

. 
l 

I 
-
29 

23 
I 

_ _ -

-.1 

I 
39 

33 
24 

2 2 

I_ _ I[. . .I. . 
...J l - . 

I j _ ,__ ___ _ 

1-2
13 ]1 1 2 l 2 I _ 

4 _ 1 11 i - - -
_ _ _ 

_ _ 

I _ _8I_JI .... _ ... I __L _...T..._ 

_ _ _ _ _ _ __ __ _ _ _ + _ I. ..!... . . . . - 4 i0 
.. . . i.. . . . i.... i. . .. . . . . .. .:. . 

_ _"_ ! _ __ _ _ _ - _ - ] -- - t1 

I 
1 

58 

9 
55 

28 

1 0 
07 

I 
_ _ _ 

0. 

7 

I-iI 

Pangasinan I ___ I _____ _ _ __- I I 0 

TOTA L 0 2 f62 2t73 1]18 T0[1 L o0 0 f1 :723 10 IS0 11 01060 166 



Table A-4 
VEHICLE ORIGIN-DESTINATION MATRIX 

Dingalan, July 12 and 13, 1991 
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Table A-5 
VHIlCLE ORIGIN-DESTINATION MATRIX 

Tablang Junction, July 12 and 13, 1991 
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Table A-6 

Parameters Used in Traffic Forecast 
Baler-Dipaculao 

Full Road 

Vehicle Type 

CLr Jeep Jccpncy Small Large 2-Axle 3-Axle Artic Other 

Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 
Van 

Base Year Normal Traffic 
1991 AADT 0 20 11 0 0 7 6 0 44 282 

1991 Diverted Traffic 0 19 11 0 3 3 0 0 36 0 

1991 Generated Traffic 5 4 2 2 1 2 2 2 20 58 

1991 Total Traffic 5 43 24 2 4 12 8 2 100 340 
(Normal + Diverte, +Generated) 

2004 Total Traffic 8 69 32 3 6 15 10 3 146 544 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5%Y 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 

A- 10
 



Table A-7 

Summary of Traffic Forecast 
Baler-Dipaculao 

Full Road 

Vehicle Type 
PCUs Cumulative 

Car Jeep Jcepncy Small Large 2-Axle 3-Axic Artic Other Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 5 43 24 2 4 12 8 2 100 340 311 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 6 52 27 2 5 13 9 2 116 410 367 I 31,584 
1996 6 54 28 2 5 14 9 2 121 430 383 2 63,996 
1997 7 57 29 2 5 14 9 2 125 451 399 3 97,257 
1998 7 60 30 3 5 14 10 2 130 472 416 4 131,391 
1999 7 63 30 3 5 15 10 2 135 495 434 5 166,422 
2000 8 66 31 3 6 15 10 2 140 519 452 6 202,372 
2001 8 69 32 3 6 15 10 3 146 544 472 7 239,268 
2002 8 72 33 3 6 16 10 3 151 570 492 8 277,133 
2003 9 76 34 3 6 16 11 3 157 597 513 9 315,995 
2004 9 79 35 3 6 17 11 3 163 626 535 10 355,881 
2005 10 82 36 3 6 17 11 3 168 647 551 11 396,413 
2006 10 85 37 3 7 17 11 3 172 669 568 12 437,602 
2007 10 88 37 3 7 17 12 3 177 692 585 13 479,461 
2008 11 91 38 4 7 18 12 3 182 716 603 14 522,000 
2009 11 94 39 4 7 18 12 3 187 740 621 15 D65,231 
2010 11 97 40 4 7 18 12 3 192 765 640 16 609,166 
2011 12 100 41 4 8 18 12 3 197 792 660 17 653,817 
2012 12 104 42 4 8 19 12 3 203 819 680 18 699,196 
2013 12 107 42 4 8 19 13 3 208 847 701 19 745,315 
2014 13 111 43 4 8. 19 13 3 214 875 722 20 792,188 
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Table A-8 

Parameters Used in Traffic Forecast 
Baler-Dipaculao 

With Gap 

Description 
Car 
Taxi 

Jeep 
Pickup 
Van 

Jeepney 

Vehiclc Type, 

Small Large '2-Axle 
Bus Bus Trvck 

3-Axle 
Truck 

Artie 
Truck AADT 

Otier 
Vehicles 

Base Year Normal Traffic 
1991 AADT 0 20 11 0 0 7 9 0 47 282 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 5 4 2 2 I 2 2 2 20 58 

1991 Total Traffic 
(Normal+ Diverted + Gcncrated) 

2004 Total Traffic 

5 

8 

24 

38 

13 

17 

2 

3 

I 

1 

9 

12 

I1 

14 

2 

3 

67 

96 

340 

544 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 

A- 12
 



Table A-9 

Summary of Traffic Forecast
 
Baler-Dipaculao
 

With Gap
 

Vehicle Type 
PCUs Cumulative 

Car Jeep Jccpncy Small Large 2-Axle 3-Axle Artie Other Pcr Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 5 24 13 2 1 9 11 2 67 340 270 
1992 Construction Year 
1993 Construction Year 

1994 Construction Yciir 
1995 6 29 15 2 1 10 12 2 77 410 319 1 33,883 
1996 6 30 15 2 1 10 12 2 80 430 332 2 68,631 
1997 7 32 16 2 1 10 13 2 83 451 347 3 104,267 
1998 7 33 16 3 1 11 13 2 86 472 361 4 140,812 
1999 7 35 16 3 1 11 13 2 89 495 377 5 178,292 
2000 8 37 17 3 1 11 14 2 93 519 393 6 216,729 
2001 8 38 17 3 1 12 14 3 96 544 410 7 256,149 
2002 8 40 Is 3 I 12 14 3 100 570 428 8 296,578 
2003 9 42 19 3 2 12 15 3 104 597 447 9 338,041 
2004 9 44 19 3 2 12 15 3 108 626 466 10 380,565 
2005 10 46 19 3 2 13 15 3 110 647 481 I1 423,749 
2006 10 47 20 3 2 13 16 3 113 669 495 12 467,605 
2007 10 49 20 3 2 13 16 3 116 692 510 13 512,143 
2008 11 51 21 4 2 13 16 3 119 716 526 14 557,374 
2009 11 52 21 4 2 13 16 3 122 740 542 15 603,308 
2010 11 54 22 4 2 14 17 3 126 765 559 16 649,958 
2011 12 56 22 4 2 14 17 3 129 792 576 17 697,334 
2012 12 58 22 4 2 14 17 3 132 819 594 18 745,449 
2013 12 60 23 4 2 14 17 3 136 847 612 19 794,314 
2014 13 62 23. 4 2 14 18 3 139 875 631 20 843,942 
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Table A-10
 

Parameters Jsed in Traffic Forecast
 
Dipacuiao-Maria Aurora 

FL! Road 

Vehicle Type 

Car Jeep Jecpncy Small Large 2-Axle 3-Axle Artie Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 2 44 50 1 0 9 10 0 116 397 

1991 Diverted Traffic 0 22 10 0 3 7 1 0 43 0 

1991 Generated Traffic 10 14 16 1 0 3 3 2 49 124 

1991 Total Traffic 12 80 76 2 3 19 14 2 208 521 
(Normal + Diverted +Generated) 

2004 Total Traffic 19 128 102 3 4 24 18 3 301 833 

ESAL; (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8F 4.8% 3.0, 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2. 1% 2.5% 2.5% 1.5% 1.5% 1.5%1 3.4% 
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Table A-I I 

Summary of Traffic Forecast
 
Dipaculao-Maria Aurora
 

Full Road
 

Vehicle Type 

PCUs Cumulative 
Car Jeep Jecpncy Small Large 2-Axle 3-Axle Artie Other Per Two-Way 

Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESAIs 
Van 

1991 12 80 76 2 3 19 14 2 208 521 548 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 14 97 86 2 3 21 15 2 241 629 64 1 49,930 
1996 15 101 88 2 4 21 16 2 250 659 670 2 101,148 
1997 16 106 91 2 4 22 16 2 259 690 698 3 153,689 
1998 17 111 94 3 4 23 17 2 269 724 727 4 207,588 
1999 17 116 96 3 4 23 17 2 280 758 757 5 262,879 
2000 18 122 99 3 4 24 17 2 290 795 789 6 319,600 
2001 19 128 102 3 4 24 18 3 301 833 822 7 377,787 
2002 20 134 105 3 4 25 18 3 313 873 856 8 437,481 
2003 21 140 108 3 5 26 19 3 325 915 892 9 498,720 
2004 22 147 112 3 5 26 19 3 337 959 930 10 561,545 
2005 23 152 114 3 5 27 20 3 346 992 957 11 625,364 
2006 24 157 116 3 5 27 20 3 355 1,026 986 12 690,194 
2007 24 163 119 3 5 27 20 3 365 1,061 1,015 13 756,052 
2008 25 168 121 4 5 28 20 3 375 1,097 1,045 14 822,954 
2009 26 174 124 4 5 28 21 3 385 1,134 1,076 15 890,917 
2010 27 180 126 4 6 29 21 3 395 1,173 1,108 16 959,960 
2011 28 186 129 4 6 29 21 3 406 1,213 1,141 17 1,030,099 
2012 29 193 131 4 6 30 22 3 417 1,254 1,175 18 1,101,353 
2013 30 199 134 4 6 30 22 3 428 1,297 1,210 19 1,173,741 
2014 31 206 137 4 6 30 22 3 440 1,341 1,247 20 1,247,281 
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Table A-12
 

Parameters Used in Traffic Forecast
 
Dipaculao-Maria Aurora 

With Gap 

Vehicle Type 

Car Jeep Jecpncy Small Large 2-Axle 3-Axle Artic Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 2 44 50 1 0 9 7 C 113 397 

1991 Diverted Trffic 0 0 0 0 0 0 0 0 0 0 

1991 Genernted Traffic 10 14 16 1 0 3 3 2 49 124 

1991 Total Traffic 12 58 66 2 0 12 10 2 162 521 
(Normal + Diverted + Generated) 

2004 Total Traffic 19 93 89 3 0 15 13 3 234 833 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-13 

Summary of Traffic Forecast 
Dipaculao-Maria Aurora 

With Gap 

Vehicle Type 
PCLIs Cumulative 

Car Jeep Jeepney Small Large 2-Axle 3-AxIc Artie Other Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 12 58 66 2 0 12 10 2 162 521 483 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 14 70 74 2 0 13 11 2 188 629 569 15 
1996 15 73 77 2 0 14 11 2 195 659 593 2 69,468 
1997 16 77 79 2 0 14 12 2 202 690 618 3 105,541 
1998 17 81 81 3 0 14 12 2 210 724 644 4 142,537 
1999 17 84 84 3 0 15 12 2 217 758 671 5 180,482 
2000 18 88 86 3 0 15 12 2 226 795 700 6 219,398 
2001 19 93 89 3 0 Is 13 3 234 833 730 7 259,312 
2002 20 97 91 3 0 16 13 3 243 873 761 8 300,250 
2003 21 102 94 3 0 16 13 3 252 915 793 9 342,239 
2004 22 107 97 3 0 17 14 3 262 959 827 10 385,305 
2005 23 110 99 3 0 17 14 3 269 992 852 11 429,043 
2006 24 114 101 3 0 17 14 3 276 1,026 878 12 473,465 
2007 24 118 103 3 0 17 14 3 284 1,061 905 13 518,580 
2008 25 122 105 4 0 18 15 3 291 1,097 932 14 564,401 
2009 26 126 107 4 0 18 15 3 299 1,134 960 15 610,939 
2010 27 131 110 4 0 18 15 3 307 1,173 989 16 658,205 
2011 28 135 112 4 0 18 15 3 315 1,213 1,019 17 706,212 
2012 29 140 114 4 0 19 16 3 324 1,254 1,050 18 754,970 
2013 30 144 117 4 0 19 16 3 333 1,297 1,082 19 804,494 
2014 31 149 119 4 0 19 16 3 342 1,341 1,115 20 854,794 
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Table A-14
 

Parameters Used in Traffic Forecast
 
Maria Aurora-San Luis 

Full Road 

Vehicle Type 

Car Jeep Jcpney Small Large 2-Axle 3-Axle Artie Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 0 108 77 0 2 33 0 0 220 335 

1991 Diverted Traffic 0 36 22 0 5 9 0 0 72 0 

1991 Generated Traffic 12 38 27 1 1 12 2 2 95 118 

1991 Total Traffic 12 182 126 I 8 54 2 2 387 453 
(Normal +Diverted +Generatei) 

2004 Total Traffic 19 291 169 1 11 69 3 3 567 724 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 I.C0 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-15 

Summary of Traffic Forecast 
Maria Aurora-San Luis 

Full Road 

Vehicle Type 

PCUs Cumulative 
Car Jeep Jeepney Small Large 2-Axle 3-AxIc Artie Otlicr Per Two-Way 

Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESAL 
Van 

1991 12 182 126 1 8 54 2 2 387 453 745 
1992 Construction Year 
1993 Construction Ycar 
1994 
1995 

14 
14 

210 
220 

138 
142 

1 
1 

9 
9 

58 
60 

2 
2 

2 
2 

434 
450 

521 
547 

837 
871 

1 
2 

52,460 
106,304 

1996 15 230 146 1 10 61 2 2 468 573 905 3 161,571 
1997 16 241 150 1 10 63 2 2 486 600 941 4 218,299 
1998 17 253 i55 I 10 64 2 2 505 629 979 5 276,527 
1999 17 265 160 1 11 66 2 2 525 659 1,019 6 336,296 
2000 18 278 164 I I1 67 2 2 545 691 1,0O0 7 397,648 
2001 19 291 169 1 11 69 3 3 567 724 1,102 8 460,626 
2002 20 305 175 1 12 71 3 3 589 759 1,147 9 525,274 
2003 21 320 180 2 12 73 3 3 612 796 1,194 10 591,638 
2004 22 331 183 2 13 74 3 3 629 823 1,227 11 659,091 
2005 23 342 187 2 13 75 3 3 646 851 1,262 12 727,652 
2006 23 353 191 2 13 76 3 3 664 880 1,298 13 797,342 
2007 24 366 195 2 14 77 3 3 683 910 1,335 14 868,178 
2008 25 378 199 2 14 78 3 3 702 941 1,373 15 940,182 
2009 26 391 203 2 14 79 3 3 721 973 1,413 16 1,013,374 
2010 27 404 207 2 15 81 3 3 741 1,006 1,453 17 1,087,774 
2011 28 418 212 2 15 82 3 3 762 1,041 1,495 18 1,163,403 
2012 29 432 216 2 15 83 3 3 783 1,076 1,538 19 1,240,283 
2013 29 447 220 2 16 84 3 3 805 1,113 1,582 20 1,318,435 
2014 NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Table A-16 

Parameters Used in Traffic Forecast 
Maria Aurora-San Luis 

With Gap 

Vehicle Type 

Car Jeep Jeepney Small Large 2-Axle 3-Axle Artie Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 0 108 77 0 2 33 2 0 222 335 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 12 36 27 1 I 12 2 2 93 118 

1991 Total Traffic 12 144 104 1 3 45 4 2 315 453 
(Normal+ Diverted +Generated) 

2004 Total Traffic 19 230 140 1 4 58 5 3 460 724 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4%1 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-17 

Summary of Traffic Forecast 
Maria Aurora-San Luis 

With Gap 

Vehicle Type 
PCUs Cumulative 

Year 
Car 
Taxi 

Jeep 
Pickup 

Jccpncy Small 
Bus 

Large 
Bus 

2-Axle 
Truck 

3-Axle 
Truck 

Artic 
Truck AADT 

Other Pcr 
Day 

Two-Way 
ESALs 

Van 

1991 12 144 104 1 3 45 4 2 315 453 650 
1992 Construction Year 
1993 Construction Year 
1994 
1995 

14 
14 

166 
174 

114 
117 

1 
1 

3 
3 

48 
50 

4 
4 

2 
2 

353 
366 

521 
547 

731 
761 

1 
2 

47,011 
95,237 

1996 is 182 121 I 4 51 5 2 380 573 791 3 144,711 
1997 16 191 124 1 4 52 5 2 395 600 823 4 195,466 
1998 17 200 128 1 4 53 5 2 410 629 856 5 247,534 
1999 17 210 132 1 4 55 5 2 426 659 891 6 300,952 
2000 18 220 136 1 4 56 5 2 443 691 927 7 355,754 
2001 19 230 140 1 4 58 5 3 460 724 965 8 411,977 
2002 20 241 144 1 4 59 5 3 478 759 1,005 9 469,659 
2003 21 253 148 2 5 61 5 3 497 796 1,046 10 528,838 
2004 22 262 151 2 5 61 5 3 511 823 1,076 11 588,957 
2005 23 270 155 2 5 62 6 3 525 851 1,106 12 650,032 
2006 23 280 158 2 5 63 6 3 539 880 1,138 13 712,077 
2007 24 289 161 2 5 64 6 3 554 910 1,171 14 775,111 
2008 25 299 164 2 5 65 6 3 569 941 1,205 15 839,148 
2009 26 309 168 2 5 66 6 3 585 973 1,239 16 904,205 
2010 27 320 171 2 5 67 6 3 601 1,006 1,275 17 970,300 
2011 28 331 175 2 6 68 6 3 618 1,041 1,312 18 1,037,449 
2012 29 342 178 2 6 69 6 3 635 1,076 1,350 19 1,105,671 
2013 29 354 182 2 6 70 6 3 653 1,113 1,390 20 1,174,983 
2014 NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Table A-18 

Parameters Used in Traffic Forecast 
San Luis-Baler 

Full Road 

Vehicle Type 

Car Jcp Jeepney Small Large 2-Axle 3-Axle Artie Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 2 99 84 0 3 29 7 1 225 582 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 4 3 2 1 0 2 2 2 16 15 

1991 Total Traffic 6 102 86 1 3 31 9 3 241 597 

(Normal + Diverted + Generated) 

2004 Total TrafLic 10 163 116 1 4 40 12 4 1 :49 955 

ESALs (8.2 ton-s) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1%c 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-19
 

Summary of Traffic Forecast
 
San Luis-Baler 

Full Road 

Vehicle Type 

PCUs Cumulative 
Car Jecp Jecpncy Small Large 2-Axle 3-Axle Artie Other Per Two-Way 

Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 
Van 

1991 6 102 86 1 3 31 9 3 241 597 632 
1992 Construction Year 
1993 Construction Year 
1994 
1995 

7 
7 

117 
123 

94 
97 

1 
1 

3 
3 

33 
34 

10 
10 

3 
3 

269 
279 

687 
720 

713 
743 

1 
2 

48,217 
97,680 

1996 8 129 100 1 4 35 10 3 290 755 773 3 148,422 
1997 8 135 103 1 4 36 10 3 301 791 805 4 200,476 
1998 8 142 106 I 4 37 11 4 312 829 839 5 253,876 
1999 9 148 109 1 4 38 I1 4 324 869 874 6 308,659 
2000 9 156 112 1 4 39 11 4 336 911 910 7 364,860 
2001 10 163 116 1 4 40 12 4 349 955 948 8 422,518 
2002 10 171 119 1 4 41 12 4 362 1,000 988 9 481,670 
2003 11 179 123 2 5 42 12 4 376 1,048 1,029 10 542,356 
2004 II 185 125 2 5 42 12 4 386 1,084 1,059 11 604,005 
2005 11 192 128 2 5 43 12 4 397 1,121 1,091 12 666,631 
2006 12 198 130 2 5 44 13 4 407 1,160 1,123 13 730,252 
2007 12 205 133 2 5 44 13 4 418 1,199 1,156 14 794,884 
2008 12 212 136 2 5 45 13 4 429 1,240 1,190 15 860,543 
2009 13 219 139 2 5 46 13 4 441 1,282 1,225 16 927,247 
2010 13 227 142 2 5 46 13 4 453 1,326 1,262 17 995,013 
2011 14 234 144 2 6 47 14 5 465 1,371 1,299 18 1,063,859 
2012 14 242 147 2 6 48 14 5 478 1,418 1,338 19 1,133,802 
2013 15 251 150 2 6 48 14 5 491 1,467 1,378 20 1,204,861 
2014 NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Table A-20 

Parameters Used in Traffic Forecast 
San Luis-Baler 

With Gap 

Vehicle Type 

Car Jeep Jepney Small Large 2-Axle 3-Axle Artic Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 2 122 94 0 6 32 7 1 264 582 

1991 Diverte," fraffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 4 3 2 1 1 2 2 I 16 15 

1991 Total Traffic 6 125 96 1 7 34 9 2 280 597 
(Normal + Diverted +Generated) 

2004 Total Traffic 10 200 129 I 10 44 12 3 408 955 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.09f 3.69' 3.69 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-21 

Summary of Traffic Forecast
 
San Luis-Baler
 

Wit i Gap
 

Vehicle Type 
PCUs Cumulative 

Car Jeep Jcpncy Small Large 2-Axle 3-Axle Artic Other Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 6 125 96 1 7 34 9 2 280 597 681 
1992 Construction Year 
1993 Construction Year 
1994 
1995 

7 
7 

144 
151 

105 
108 

1 
1 

8 
8 

37 
38 

10 
10 

2 
2 

313 
325 

687 
720 

768 
800 

1 
2 

51,611 
104,579 

1996 8 158 111 1 8 38 10 2 337 755 833 3 158,940 
1997 8 166 115 1 9 39 10 2 350 791 867 4 214,731 
1998 8 174 118 1 9 40 I1 2 364 829 903 5 271,991 
1999 9 182 122 1 9 41 11 2 378 869 940 6 330,759 
2000 9 191 125 1 10 42 I1 2 392 911 979 7 391,076 
2001 10 200 129 1 10 44 12 3 408 955 1,020 8 452,984 
2002 10 209 133 1 10 45 12 3 423 1,000 1,063 9 516,526 
2003 11 220 137 2 11 46 12 3 440 1,048 1,107 10 581,746 
2004 11 227 140 2 I1 46 12 3 452 1,084 1,140 11 648,029 
2005 11 235 143 2 11 47 12 3 464 1,121 1,173 12 715,393 
2006 12 243 146 2 12 48 13 3 477 1,160 1,208 13 783,857 
2007 12 251 149 2 12 49 13 3 489 1,199 1,243 14 853,439 
2008 12 260 152 2 12 49 13 3 503 1,240 1,280 15 924,159 
2009 13 269 155 2 12 50 13 3 517 1,282 1,318 16 996,037 
2010 13 278 158 2 13 51 13 3 531 1,326 1,357 17 1,069,092 
2011 14 287 161 2 13 52 14 3 545 1,371 1,397 18 1,143,344 
2012 14 297 165 2 13 52 14 3 560 1,418 1,438 19 1,218,815 
2013 15 307 168 2 14 53 14 3 576 1,467 1,481 20 1,2;5,526 
2014 NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Table A-22 

Parameters Used in Traffic Forecast 
Tabk.ng Jct.-Gabaldon 

Vehicle Type 

Car Jeep Jeepncy Small Large 2-Axle 3-Axle Artie Otier 
Destption Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 7 66 166 2 18 30 10 3 302 33 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 8 18 45 1 5 8 3 1 89 9 

1991 Total Traffic 15 84 211 3 23 38 13 4 391 42 
(Normal + Diverted + Generated) 

2004 Total Traffic 24 134 284 4 33 49 17 5 549 67 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.57% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-23 

Summary of Traffic Forecast 
Tablang Jct.-Gabaldon 

Vehicle Type 
PCUs Cumulative 

Car Jeep Jccpncy Small Large 2-Axle 3-Axle Artic Oticr Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 15 84 211 3 23 38 13 4 391 42 601 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 Construction Year 
1996 19 106 245 4 27 43 15 5 463 53 708 1 79,137 
1997 20 111 252 4 28 44 15 5 479 56 732 2 160,424 
1998 21 117 260 4 29 45 15 5 496 58 756 3 243,922 
1999 22 122 267 4 31 46 16 5 513 61 782 4 329,692 
2000 23 128 275 4 32 47 16 5 531 64 808 5 417,798 
2001 24 134 284 4 33 49 17 5 549 67 835 6 508,305 
2002 25 141 292 4 34 50 17 5 569 70 864 7 601,281 
2003 26 148 301 5 35 51 17 5 589 74 893 8 696,793 
2004 28 155 310 5 36 52 18 6 609 77 923 9 794,914 
2005 29 162 319 5 38 54 18 6 631 81 955 10 895,716 
2006 30 168 326 5 39 54 19 6 646 84 977 II 998,250 
2007 31 173 333 5 40 55 19 6 662 87 1,000 12 1,102,548 
2008 32 179 340 5 41 56 19 6 678 90 1,023 13 1,208,641 
2009 33 185 347 5 42 57 19 6 695 93 1,047 14 1,316,562 
2010 34 192 354 6 43 58 20 6 712 96 1,072 15 1,426,345 
2011 35 198 361 6 44 59 20 6 729 99 1,097 16 1,538,024 
2012 37 205 368 6 45 60 20 6 747 102 1,123 17 1,651,633 
2013 38 212 376 6 46 60 21 6 765 106 1,149 18 1,767,207 
2014 39 219 384 6 47 61 21 6 784 110 1,177 19 1,884,783 
2015 40 227 392 6 48 62 21 7 804 113 1,205 20 2,004,397 
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Table A-24 

Parameters Used in Traffic Forecast 
Gabaldon-Dingalan 

Vehicle Type 

Car Jeep Jeepncy Small Large 2-Axle 3-Axle Artie Other 

Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 

1991 AADT 0 35 28 1 15 9 6 0 94 13 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 2 16 13 1 7 4 3 1 47 6 

1991 Total Traffic 2 51 41 2 22 13 9 1 141 19 

(Normal + Divertcd+Generatcd) 

2004 Total Traffic 3 82 55 3 31 17 12 1 204 30 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 

(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 

(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-25 

Summary of Traffic Forecast 
Gabaldon-Dingalan 

Vchiclc Type PCUs r!,mlflntve 

Car Jecp Jecpney Small Large 2-Axle 3-Axle Artic Othcr Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 2 51 41 2 22 13 9 I 141 19 218 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 Construction Year 
1996 3 64 48 2 26 15 10 I 169 24 260 I 44,694 
1997 3 68 49 2 27 15 10 I 176 25 269 2 90,657 
1998 3 71 50 3 28 15 I1 1 182 26 279 3 137,926 
1999 3 74 52 3 29 16 11 I 189 28 289 4 186,539 
2000 3 78 54 3 30 16 11 1 196 29 299 5 236,535 
2001 3 82 55 3 31 17 12 1 204 30 310 6 287,956 
2002 3 85 57 3 32 17 12 ' 211 32 321 7 340,842 
2003 4 90 58 3 34 17 12 1 219 33 333 8 395,238 
2004 4 94 60 3 35 18 12 1 228 35 345 9 451,188 
2005 4 98 62 3 36 18 13 1 236 37 357 10 508,737 
2006 4 102 63 3 37 19 13 1 242 38 366 I1 567,341 
2007 4 105 65 3 38 19 13 1 249 39 375 12 627,020 
2008 4 109 66 4 39 19 13 1 255 41 385 13 687,795 
2009 4 113 67 4 40 19 13 I 262 42 395 14 749,688 
2010 5 116 69 4 41 20 14 2 269 43 405 15 812,721 
2011 5 120 70 4 42 20 14 2 276 45 415 16 876,916 
2012 
2013 

5 
5 

124 
129 

72 
73 

4 
4 

43 
44 

20 
21 

14 
14 

2 
2 

284 
291 

46 
48 

425 
436 

17 
18 

942,296 
1,008,884 

2014 5 133 75 4 45 21 15 2 299 50 447 19 1,076,705 
2015 5 138 76 4 46 21 15 2 307 51 459 20 1,145,782 
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Table A-26 

Parameters Used in Traffic Forecast 
Rizal-Canili 
Full Road 

Vehicle Type 

Car Jeep Jcepncy Small Large 2-Axle 3-Axle Artie Other 

Description Taxi. Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 0 39 103 0 2 7 8 5 164 30 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 2 22 58 I 1 4 3 3 94 17 

1991 Total Traffic 2 61 161 1 3 11 11 8 258 47 

(Normal + Diverted + Generated) 

2004 Total Traffic 3 98 216 1 4 14 14 10 361 75 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCL., Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 

(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 

(2004 to 2014, percent p.a.) 3.4% 3.4% 2. 1I 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-27 

Summary of Traffic Forecast 
Rizal-Canili 

Full Road 

Vehicle Type 

PCUs Cumulative 

Car Jeep Jccpney Small Large 2-Axle 3-Axle Artie Other Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 2 61 161 1 3 11 II 8 258 47 404 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 2 74 181 1 3 12 12 9 2953 T 460 1 4S,030 
1996 3 77 187 1 4 12 12 9 305 59 475 2 91,219 
1997 3 81 192 1 4 13 13 9 316 62 491 3 138,598 
1998 3 85 198 1 4 13 13 10 326 65 5C8 4 187,198 
1999 3 89 204 1 4 13 13 10 338 68 525 5 237,050 
2000 3 93 210 I 4 14 14 10 349 72 542 6 288,187 
2001 3 98 216 1 4 14 14 10 361 75 561 7 340,643 
2002 3 102 223 I 4 14 14 10 374 79 580 8 394,452 
2003 4 107 230 2 5 15 15 I1 387 83 599 9 449,649 
2004 4 112 237 2 5 15 15 I1 400 87 620 10 506,271 
2005 4 116 241 2 5 15 15 11 410 89 634 II 563,786 
2006 4 120 246 2 5 16 16 II 420 93 649 12 622,210 
2007 4 124 252 2 5 16 16 12 430 96 664 13 681,557 
2008 4 128 257 2 5 16 16 12 440 99 680 14 741,842 
2009 4 133 262 2 5 16 16 12 451 102 696 15 803,080 
2010 5 137 267 2 6 17 17 12 462 106 712 16 865,287 
2011 5 142 273 2 6 17 17 12 473 109 729 17 928,479 
2012 5 147 279 2 6 17 17 12 485 113 746 18 992,672 
2013 5 152 284 2 6 17 17 13 496 117 764 19 1,057,881 
2014 5 157 290 2 6 18 18 13 509 121 782 20 1,124,124 
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Table A-28 

Parameters Used in Traffic Forecast 

Rizal-Canili 

With Gap 

Vehicle Type 

Car Jeep Jeepney Small Large 2-Axle 3-Axle Artic Other 

Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Norimil Traffic 
1991 AADT 0 82 140 0 7 8 8 6 251 30 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 2 46 78 I 4 4 4 3 142 0 

1991 Total Traffic 2 128 218 1 11 12 12 9 393 30 
(Normeal +Diverted + Generated) 

2004 Total Traffic 3 205 293 1 16 15 15 12 560 48 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8 % 4.8% 3.0% 3.6% 3.6Vc 2.5% 2.5% 2.5% ____ 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.47 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-29
 

Summary of Traffic Forecast
 
Rizal-Canili
 

With Gap
 

Vehicle Type 
PCUs Cumulative 

Car Jecp Jccpncy Small Large 2-Axle 3-Axle Artic Other Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 2 128 218 1 11 12 12 9 393 30 571 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 2 154 245 1 13 13 13 10 453 36 653 1 54,433 
1996 3 162 253 1 13 14 14 10 469 38 675 2 110,317 
1997 3 170 260 1 14 14 14 10 486 40 699 3 167,691 
1998 3 178 268 1 14 14 14 11 503 42 723 4 226,595 
1999 3 186 276 1 15 15 15 II 522 44 748 5 287,072 
2000 3 195 285 1 15 15 15 11 541 46 774 6 349,165 
2001 3 205 293 1 16 15 15 12 560 48 801 7 412,917 
2002 3 214 302 I 16 16 16 12 581 50 829 8 478,374 
2003 4 225 311 2 17 16 16 12 602 53 858 9 545,583 
2004 4 236 320 2 17 17 17 12 624 55 888 10 614,591 
2005 4 244 327 2 18 17 17 13 640 57 910 I1 684,750 
2006 4 252 334 2 18 17 17 13 656 59 932 12 756,081 
2007 4 261 341 2 19 17 17 13 673 61 954 13 828,603 
2008 4 269 348 2 19 18 18 13 691 63 978 14 902,338 
2009 4 279 355 2 20 18 18 13 708 65 1,001 15 977,307 
2010 5 288 362 2 20 18 18 14 727 68 1,026 16 1,053,532 
2011 5 298 370 2 21 18 18 14 745 70 1,051 17 1,131,035 
2012 5 308 377 2 21 19 19 14 765 72 1,077 18 1,209,839 
2013 5 319 385 2 22 19 19 14 784 75 1,103 19 1,289,966 
2014 5 330 393 2 22 19 19 14 805 77 1,130 20 1,371,439 
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Table A-30 

Parameters Used in Traffic Forecast 
Canili-Km Post 38 

Full Road 

Vehicle Type 

Car Jeep Jeepricy Small Large, 2-Axle 3-Axle Artie Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 0 69 23 0 I 8 15 0 116 15 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 2 23 8 I 0 3 5 1 43 10 

1991 Total Traffic 2 92 31 1 1 11 20 1 159 25 
(Normal + Diverted + Generated) 

2004 Total Traffic 3 147 42 1 1 14 25 1 236 40 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.65 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.19 2.5% 2.5%. 1.5% 1.5% 1.5% 3.4% 
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Table A-31 

Summaqy of Traffic Forecast 
Canili-Km Post 38 

Full Road 

Vehicle Type 

PCUs Cumulative 
Car Jcp Jccpney Small Large 2-Axle 3-Axle Artic Other Per Two-Way 

Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 
Van 

1991 2 92 31 1 1 11 20 1 159 25 222 
1992 Construction Year 
1993 Construction Year 
1994 2 106 34 1 1 12 22 1 179 29 247 I 52,057 
1995 2 II1 35 I 1 12 22 1 186 30 257 2 105,429 
1996 3 116 36 1 1 12 23 1 193 32 266 3 160,150 
1997 3 122 37 1 1 13 23 1 201 33 276 4 216,253 
1998 3 128 38 I I 13 24 I 209 35 287 5 273,773 
1999 3 134 39 1 1 13 24 1 218 36 298 6 332,747 
2000 3 140 40 1 1 14 25 1 227 38 309 7 393,211 
2001 3 147 42 1 1 14 26 1 236 40 321 8 455,204 
2002 3 154 43 I 1 14 26 1 245 42 333 9 518,764 
2003 4 162 44 2 2 15 27 1 255 44 346 10 583,932 
2004 4 167 45 2 2 15 27 1 263 45 355 1 650,094 
2005 4 173 46 2 2 15 28 1 270 47 365 12 717,266 
2006 4 179 47 2 2 15 28 1 278 49 375 13 785,464 
2007 4 185 48 2 2 16 29 I 286 50 385 14 854,704 
2008 4 191 49 2 2 16 29 1 294 52 395 15 925,001 
2009 4 198 50 2 2 16 29 1 303 54 406 16 996,373 
2010 4 204 51 2 2 16 30 1 311 56 416 17 1,068,836 
2011 5 211 52 2 2 17 30 2 320 57 428 18 1,142,406 
2012 5 219 53 2 2 17 31 2 329 59 439 19 1,217,101 
2013 5 226 54 2 2 17 31 2 339 61 451 20 1,292,939 
2014 NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Table A-32 

Parameters Used in Traffic Forecast 
Canili-Km Post 38 

With Gap 

Vehicle Type 

Car Jeep Jeepney Small Large 2-Axle 3-Axle Artic Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 0 122 59 0 3 22 20 0 226 15 
1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic 2 41 20 1 1 7 7 0 79 10 

1991 Total Traffic 2 163 79 I 4 29 27 0 305 25 
(Normal+ Diverted+ Generated) 

20,- Total Traffic 3 261 106 1 6 37 35 0 449 40 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.85C 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-33 

Summary of Traffic Forecast 
Canili-Km Post 38 

With Gap 

Vehicle Type 
PCUs Cumulative 

Car Jeep Jccpncy Small Large 2-Axle 3-Axle Artic Othcr Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 2 163 79 1 4 29 27 0 305 25 418 
1992 Construction Year 
1993 Construction Year 
1994 2 188 86 I 4 31 29 0 342 29 465 1 80,947 
1995 2 197 89 1 5 32 30 0 356 30 482 2 163,954 
1996 3 206 92 I 5 33 31 0 370 32 500 3 249,076 
1997 3 216 94 1 5 34 31 0 384 33 518 4 336,365 
1998 3 226 97 I 5 34 32 0 399 35 538 5 425,878 
1999 3 237 100 1 5 35 33 0 415 36 558 6 517,672 
2000 3 249 103 1 6 36 34 0 432 38 578 7 611,806 
2001 3 261 106 1 6 37 35 0 449 40 600 8 708,340 
2002 3 273 109 1 6 38 35 0 467 42 623 9 807,335 
2003 4 286 113 2 6 39 36 0 485 44 646 10 908,855 
2004 4 296 115 2 6 40 37 0 499 45 663 11 1,011,945 
2005 4 306 117 2 6 40 37 0 513 47 680 12 1,116,631 
2006 4 317 120 2 7 41 38 0 527 49 698 13 1,222,938 
2007 4 327 122 2 7 41 39 0 542 50 716 14 1,330,891 
2008 4 339 125 2 7 42 39 0 557 52 735 15 1,440,516 
2009 4 350 127 2 7 43 40 0 573 54 754 16 1,551,841 
2010 4 362 130 2 7 43 40 0 589 56 774 17 1,664,891 
2011 5 374 133 2 7 44 41 0 606 57 794 18 1,779,694 
2012 5 387 135 2 8 45 42 0 623 59 815 19 1,896,278 
2013 5 400 138 2 8 45 42 0 641 61 837 20 2,014,672 
2014 NA NA NA NA NA NA NA NA NA NA NA NA NA 
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Table A-34 

Parameters Used in Traffic Forecast 
Tablang Jct.-Bongabon-Km Post 170 

Full Road 

Description 

Car 

Taxi 

Jeep 

Pickup 

Van 

Jeepney 

Vehicle Type 

Small Large 2-Axle 

Bus Bus Truck 

3-Axle 

Truck 

Artie 

Truck AADT 

Other 

Vehicles 

Base Year Normnal Traffic 
1991 AADT 

1991 Diverted Traffic 

0 

0 

55 

53 

41 

36 

0 

0 

5 

5 

26 

19 

3 

3 

0 

0 

130 

116 

15 

0 

1991 Generated Traffic 3 57 38 I 5 21 3 2 130 0 

1991 Total Traffic 

(Normal +Diverted+ Generated) 

2004 Total Traffic 

ESALs (8.2 tons) Per Vehicle 

PCUs Per Vehicle 

3 

5 

0.002 

1.00 

165 115 

11 

264 155 

0.004 0.030 

1.00 1.50 

I 

1 

0.300 

1.50 

is 

21 

1.350 

2.00 

66 

84 

1.850 

2.00 

9 

12 

5.300 

2.00 

2 

3 

2.900 

3.00 

376 

545 

15 

24 

0.002 

0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-35 

Summary of Traffic Forecasl 
Tablang Jct.-Bongabon-Km Post 170 

Full Road 

Vehicle Type 
PCUs Cumulative 

Car Jeep Jeepncy Small Large 2-Axle 3-Axle Artic Other Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 3 165 115 1 15 66 9 2 376 15 536 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 4 199 129 1 17 73 10 2 436 18 614 1 81,170 
1996 
1997 

4 
4 

209 
219 

133 
137 

1 
1 

18 
19 

75 
77 

10 
10 

2 
2 

452 
469 

19 
20 

636 
658 

2 
3 

164,478 
249,983 

1998 4 229 141 1 19 78 I1 2 487 21 682 4 337,744 
1999 4 240 146 1 20 80 11 2 505 22 706 5 427,821 
2000 5 252 150 1 21 82 I1 2 525 23 731 6 520,277 
2001 5 264 155 1 21 84 12 3 545 24 757 7 615,175 
2002 5 276 159 1 22 87 12 3 565 25 784 8 712,582 
2003 5 290 164 2 23 89 12 3 587 26 812 9 812,565 
2004 6 304 169 2 24 91 12 3 610 28 841 10 915,194 
2005 6 314 172 2 24 92 13 3 626 29 862 11 1,019,502 
2006 6 325 176 2 25 94 13 3 643 30 884 12 1,125,518 
2007 6 336 180 2 26 95 13 3 660 31 905 13 1,233,272 
2008 6 347 183 2 26 97 13 3 678 32 928 14 1,342,792 
2009 7 359 187 2 27 98 13 3 696 33 951 15 1,454,111 
2010 7 371 191 2 28 99 14 3 715 34 975 16 1,567,257 
2011 7 384 195 2 28 101 14 3 734 35 999 17 1,682,264 
2012 7 397 199 2 29 102 14 3 754 36 1,024 18 1,799,162 
2013 7 411 203 2 30 104 14 3 774 37 1,050 19 1,917,985 
2014 8 425 207 2 30 106 14 3 796 39 1,076 20 2,038,766 
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Table A-36 

Parameters Used in Traffic Forecast 
Tablang Jct.-Bongabon-Km Post 170 

With Gap 

Description 

Car 

Taxi 

Jeep 
Pickup 

Van 

Jcepney 

Vehicle Type 

Small Large 2-Axle 

Bus Bus Truck 

3-Axle 

Truck 

Artie 

Truck AADT 

Otier 

Vehicles 

Base Year Normal Traffic 
1991 AADT 

1991 Diverted Traffic 

0 

0 

55 

0 

41 

0 

0 

0 

5 

0 

26 

0 

3 

0 

0 

0 

130 

0 

15 

0 

1991 Generated Traffic 2 24 18 0 2 I1 2 2 61 0 

1991 Total Traffic 

(Normal + Diverted + Generated) 

2004 Total Traffic 

ESALs (8.2 tons) Per Vehicle 

2 

3 

0.002 

79 

126 

0.004 

59 

79 

0.030 

0 

0 

0.300 

7 

10 

1.350 

37 

47 

1.850 

5 

6 

5.300 

2 

3 

2.900 

191 

275 

15 

24 

0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-37 

Summary of Traffic Forecast 
Tablang Jct.-Bongabon-Km Post 170 

With Gap 

Vehicle Type 
PCUs Cumulative 

Car Jeep Jcepney Small Largc 2-Axle 3-Axle Artic Othcr Pcr Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 2 79 59 0 7 37 5 2 191 15 281 
1992 Construction Year 
1993 Construction Year 
1994 Construction Year 
1995 2 95 66 0 8 41 6 2 221 18 322 1 45,478 
1996 
1997 

3 
3 

100 
105 

68 
70 

0 
0 

8 
9 

42 
43 

6 
6 

2 
2 

229 
237 

19 
20 

333 
345 

2 
3 

92,144 
140,030 

1998 3 110 73 0 9 44 6 2 246 21 357 4 189,168 
1999 3 115 75 0 9 45 6 2 256 22 369 5 239,591 
2000 3 121 77 0 10 46 6 2 265 23 382 6 291,334 
2001 3 126 79 0 10 47 6 3 275 24 396 7 344,432 
2002 3 132 82 0 10 49 7 3 286 25 410 8 398,921 
2003 4 139 84 0 11 50 7 3 296 26 424 9 454,838 
2004 4 145 87 0 11 51 7 3 308 28 439 10 512,220 
2005 
2006 

4 
4 

150 
156 

88 
90 

0 
0 

11 
12 

52 
53 

7 
7 

3 
3 

316 
324 

29 
30 

450 
461 

11 
12 

570,529 
629,779 

2007 
2008 
2009 

4 
4 
4 

161 
166 
172 

92 
94 
96 

0 
0 
0 

12 
12 
13 

53 
54 
55 

7 
7 
7 

3 
3 
3 

332 
341 
350 

31 
32 
33 

472 
484 
495 

13 
14 
15 

689,987 
751,168 
813,339 

2010 
2011 
2012 
2013 
2014 

5 
5 
5 
5 
5 

178 
184 
190 
197 
203 

98 
100 
102 
104 
106 

0 
0 
0 
0 
0 

13 
13 
14 
14 
14 

56 
57 
57 
58 
59 

8 
8 
8 
8 
8 

3 
3 
3 
3 
3 

360 
369 
379 
389 
400 

34 
35 
36 
37 
39 

508 
520 
533 
546 
560 

16 
17 
18 
19 
20 

876,517 
940,718 

1,005,960 
1,072,261 
1,139,638 
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Table A-38 

Parameters Used in Traffic Forecast 
Km Post 170-Km Post 38 

Full Road 

Vehicle Type 

Car Jeep Jccpncy Small Large 2-Axc 3-Axle Artie Other 
Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 
1991 AADT 0 0 0 0 0 0 0 0 0 0 

1991 Diverted Traffic 0 97 65 0 9 35 4 0 210 0 

1991 Generated Traffic 3 57 38 1 5 21 3 2 130 0 

1991 Total Traffic 3 154 103 I 14 56 7 2 340 0 
(Normal + Diverted + Generated) 

2004 Total Traffic 5 246 138 1 20 72 9 3 494 0 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 
(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.49 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-39 

Summary of Traffic Forecast 
Km Post 170-Km Post 38 

Full Road 

Vehicle Type 

PCUs Cumulative 

Car Jeep Jccpney Small Large 2-Axle 3-Axle Artie Other Pcr Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 3 154 103 1 14 56 7 2 340 0 473 

1992 Construction Year 

1993 Construction Year 
1994 Construction Year 
1995 Construction Year 
1996 4 195 119 I 17 63 8 2 409 0 562 1 70,508 
1997 4 204 123 1 17 65 8 2 425 0 582 2 142,884 
1998 4 214 127 I 18 67 8 2 441 0 603 3 217,180 
1999 4 224 131 I 19 68 9 2 458 0 624 4 293,446 
2000 5 235 134 1 19 70 9 2 476 0 647 5 371,736 
2001 5 246 138 1 20 72 9 3 494 0 670 6 452,106 

2002 5 258 143 1 21 73 9 3 513 0 694 7 534,612 
2003 5 270 147 2 21 75 9 3 533 0 719 8 619,311 
2004 6 283 151 2 22 77 10 3 554 0 745 9 706,264 
2005 6 297 156 2 23 79 10 3 575 0 772 10 795,531 
2006 6 307 159 2 24 80 10 3 591 0 791 I1 836,272 
2007 6 318 162 2 24 82 10 3 607 0 811 12 978,512 
2008 6 329 166 2 25 83 10 3 623 0 831 13 1,072,277 
2009 7 340 169 2 25 84 10 3 640 0 852 14 1,167,594 
2010 7 351 173 2 26 85 II 3 658 0 873 15 1,264,490 
2011 7 363 176 2 27 87 11 3 676 0 895 16 1,362,992 
2012 7 376 180 2 27 88 11 3 694 0 917 17 1,463,128 
2013 8 389 184 2 28 89 11 3 713 0 941 18 1,564,926 
2014 8 402 187 2 29 90 11 3 733 0 965 19 1,668,416 
2015 8 416 191 2 29 92 If 3 753 0 989 20 1,773,627 
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Table A-40 

Parameters Used in Traffic Forecast 
Maria Aurora-Km Post 38 

Full Road 

Vehicle Type 

Car Jecp Jeepney Small Large 2-Axle 3-Axle Artic Other 

Dcscription Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 

1991 AADT 0 122 59 0 3 22 20 0 226 682 

1991 Diverted Traffic 0 44 29 0 7 21 1 0 102 0 

1991 Generated Traffic 3 48 23 I I 9 12 2 99 268 

1991 Total Traffic 3 214 111 I 11 52 33 2 427 950 

(Normal + Divcrtcd + Generated) 

2004 Total Traffic 5 342 149 1 16 67 42 3 625 1,519 

ESALs (8.2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs Per Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 

(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 

(2004 to 2014, percent p.a.) 3.4% 3.4%V 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-41 

Summary of Traffic Forecast 
Maria Aurora-Km Post 38 

Full Road 

Vehicle Type 

PCUs Cumulative 

Car Jeep Jccpney Small Large 2-Axle 3-Axle Artie Otier Per Two-Way 
Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 

Van 

1991 3 214 ill 1 11 52 33 2 427 950 1,058 
1992 Construction Year 
1993 Construction Year 

1994 Construction Year 

1995 Construction Year 

1996 4 271 129 1 13 59 37 2 516 1,201 1,295 1 123,719 
1997 4 284 133 1 14 60 38 2 536 1,259 1,349 2 250,641 
1998 4 297 137 1 14 62 39 2 557 1,319 1,405 3 380,850 
1999 4 312 141 I 15 63 40 2 578 1,383 1,464 4 514,432 
2000 5 326 145 1 15 65 41 2 601 1,449 1,525 5 651,477 
2001 5 342 149 1 16 67 42 3 625 1,519 1,589 6 792,075 
2002 5 359 154 1 16 68 43 3 649 1,592 1,656 7 936,321 
2003 5 376 158 2 17 70 44 3 675 1,668 1,725 8 1,084,311 
2004 6 394 163 2 17 72 45 3 701 1,749 1,798 9 1,236,143 
2005 6 413 168 2 18 73 47 3 729 1,833 1,874 10 1,391,920 
2006 6 427 171 2 19 75 47 3 749 1,895 1,930 11 1,550,173 
2007 6 441 175 2 19 76 48 3 770 1,960 1,987 12 1,710,944 
2008 6 457 179 2 19 77 49 3 791 2,027 2,046 13 1,874,273 
2009 7 472 182 2 20 78 49 3 813 2,096 2,107 14 2,040,204 
2010 7 488 186 2 20 79 50 3 836 2,167 2,170 15 2,208,780 
2011 7 505 190 2 21 80 51 3 859 2,241 2,234 16 2,380,043 
2012 7 522 194 2 21 82 52 3 883 2,318 2,301 17 2,554,040 
2013 8 540 198 2 22 83 53 3 908 2,397 2,370 18 2,730,815 
2014 8 558 202 2 23 84 53 3 933 2,479 2,441 19 2,910,416 
2015 8 577 206 2 23 85 54 3 960 2,563 2,514 20 3,092,888 
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Table A-42 

Parameters Used in Traffic Forecast 

Maria Aurora-Km Post 38 

With Gap 

Vehicle Type 

Car Jeep Jeepncy Small Large 2-Axle 3-Axle Artic Other 

Description Taxi Pickup Bus Bus Truck Truck Truck AADT Vehicles 

Van 

Base Year Normal Traffic 

1991 AADT 0 122 59 0 3 22 20 0 226 682 

1991 Diverted Traffic 0 0 0 0 0 0 0 0 0 0 

1991 Generated Traffic I 48 23 1 1 9 8 0 91 268 

1991 Total Traffic 1 170 82 1 4 31 28 0 317 950 

(Normal + Diverted + Generated) 

2004 Total Traffic 2 272 110 1 6 40 36 0 466 1,519 

ESAL., .2 tons) Per Vehicle 0.002 0.004 0.030 0.300 1.350 1.850 5.300 2.900 0.002 

PCUs I - Vehicle 1.00 1.00 1.50 1.50 2.00 2.00 2.00 3.00 0.50 

Traffic Growth Rate 

(1991 to 2003, percent p.a.) 4.8% 4.8% 3.0% 3.6% 3.6% 2.5% 2.5% 2.5% 4.8% 

Traffic Growth Rate 
(2004 to 2014, percent p.a.) 3.4% 3.4% 2.1% 2.5% 2.5% 1.5% 1.5% 1.5% 3.4% 
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Table A-43 

Summary of Traffic Fore,,, 
Maria Aurora-Km Post 38 

With Gap 

Vehiicle Type 

PCUs Cumulative 
Car Jeep Jecpney Small Large 2-Axle 3-Axlc Artie Other Per Two-Way 

Year Taxi Pickup Bus Bus Truck Truck Truck AADT Day ESALs 
Van 

1991 1 170 82 1 4 31 28 0 317 950 897 
1992 Construction Year 
1993 Construction Year 
1994 Construction Yeiir 
1995 Construction Year 
1996 1 215 95 I 5 35 32 0 384 1,201 1,104 I 89,745 
1997 1 225 98 1 5 36 32 0 399 1,259 1,152 2 181,794 
1998 1 236 101 1 5 37 33 0 415 1,319 1,201 3 276,207 
1999 1 247 104 1 5 38 34 0 431 1,383 1,253 4 373,045 
2000 2 259 107 1 6 39 35 0 448 1,449 1,307 5 472,373 
2001 2 272 110 1 6 40 36 0 466 1,519 1,363 6 574,254 
2002 2 285 114 1 6 41 37 0 485 1,592 1,422 7 678,756 
2003 2 299 117 2 6 42 38 0 504 1,668 1,483 8 785,947 
2004 2 313 120 2 6 43 39 0 524 1,749 1,547 9 895,898 
2005 2 328 124 2 7 44 40 0 546 1,833 1,615 10 1,008,680 
2006 2 339 127 2 7 44 40 0 561 1,895 1,664 11 1,123,232 
2007 2 351 129 2 7 45 41 0 577 1,960 1,715 12 1,239,581 
2008 2 363 132 2 7 46 41 0 593 2,027 1,767 13 1,357,756 
2009 2 375 135 2 7 46 42 0 609 2,096 1,821 14 1,477,789 
2010 2 388 137 2 7 47 43 0 627 2,167 1,877 15 1,599,708 
2011 2 401 140 2 8 48 43 0 644 2,241 1,935 16 1,723,545 
2012 2 415 143 2 8 49 44 0 663 2,318 1,995 17 1,M49,331 
2013 3 429 146 2 8 49 45 0 682 2,397 2,056 18 1,977,098 
2014 3 444 149 2 8 50 45 0 701 2,479 2,120 19 2,106,878 
2015 3 459 152 2 8 51 46 0 721 2,563 2,185 20 2,238,705 
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Appendix B-1 

B. 1.1 	 ASSESSMENT OF GROWTH POTENTIAL 

In examining the growth potential of Aurora to determine development benefits of the proposed
project roads, the Consultants have concluded that the province is approaching the limits of its 
sustainable growth. The following notes set out the reasons for this reservation. 

• 	 Maintaining existing production levels will depend on halting the destruction of 
the resource base and repairing the damage done by several decades of logging 
and erosion of steep slopes (Chapter II). 

* 	 Increased production would require increased areas of cultivable land. It appears
from Bureau of Soils and AIADP surveys that surplus land capable of sustaining 
increased production is limited and almost fully occupied. 

* 	 The alluvial plains in the northern (Casiguran) zone were excluded from the 
present Aurora Integrated Area Development Project (AIADP) study. Table B-1
1 shows that the northern zone has a significant agricultural potential, in relation 
to the total provincial output. The Consultants consider that in a future program, 
an all-weather road should be included linking Casiguran, Baler and an inter
provincial road to Nueva Ecija. This will improve the feasibility of the central 
zone roads included in the present study. 

* 	 Land use areas were mapped by the Bureau of Soils in 1986 as shown in Table 
B-i-1 and Table B-1-2 as part of a general land suitability study. The figures 
shown in Table B-I-I may be taken as the potential for maximum output. Areas 
actually cultivated as reported by provincial authorities are smaller. Table B-1-3 
shows Agricultural Land Utilization (1989.) 

Table B-1-1
LAND 	USE AREAS (ha) AURORA PROVINCE (Main Crops) 

Zone Paddy %Total I Coconut %Total I Peanut I %Total. 
North 7,813 57.0 23,692 72.6 1,042 94.0 

Central 4,662 34.0 7,705 23.6 38 3.0 

South 1,167 9.0 1,226 3.8 29 3.0 

TOTAL 13,642 32,623 	 1,109 

Source: Bureau of Soils and Water Management (1986) 

B-I-I 
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Any significant increase in crop production through higher yields is likely to come from the 
alluvial plains around Casiguran in the north, and from the central Ma. Aurora flood plain. It 
should be noted that the northern Casiguran zone has 57 percent of the provincial area of paddy
(mainly irrigated), 73 percent of the total area planted with coconut, and has 94 percent of total 
peanut area, a cash crop with an assured market. 

Past growth figures for crop production do not necessarily indicate future increased output. All 
land with a growth potential is fully occupied, and cultivation has expanded into less suitable and 
marginal land. 

The potential for increased yields per hectare depends on land suitability, that is the physical and 
chemical qualities of the land. 

Based on the FAO Framework for Land Evaluation (Rome 1977) three main sub-classes of 
suitability are recognized: 

S1 - highly suitable, where level of production is expected to be relatively high under 
commonly applied management practices. 

S2-	 moderately suitable - significant qualities of the land pose limits to the 
productivity of the land, 

S3 -	 marginally suitable - strong limitations 

N -	 not suitable 

To determine the possibility of growth with increased yields of the three main crops, paddy-rice, 
coconut and corn, the above land suitability criteria were applied as shown in Table B-1-2. 
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Table B-1-2
 

LAND SUITABILITY OF MAIN CROPS
 

Land Mapping Units Area Paddy/ Coconut Corn Peanut
(ha) I rice I• 

Beach ridges/Swales 3,296 N S, N N 

River Terraces 2,528 S, S1 S _ S_/S , 

Alluvial plain, seasonally flooded 1,152 S, S'/S' S, S_S_ 

Alluvial plain, not seasonally flooded 2,176 Sl Si S2 S,/S 2 

Alluvial fan, seasonally flooded 3,808 Si Si/S, Sl/S2 _ _S 

Alluvial fan, not seasonally flooded 7,120 Si SI/S' Si S/S 2 

Alluvial fan, shallow soils 448 S' S, S2 S, 

TOTAL LOWLAND 20,528 

River Wash 6 ,09 7 1 N N N N 

Low to medium foothills (50-150 m. AMSL) 25,024 N2 S2 N2 N2 

Medium to high foothills (150-500 m. AMSL) 35,792 N S,2 N N 

Mountains (< 500 m. AMSL) 	 210,522 N N N N 

TOTAL FOOTHILLS/MOUNTAIN 271,338 

Source: 	 Bureau of Soils and Land Management (1986) 

1. 	 Area of river wash increasing annually 
2. 	 Small pockets of land may be in category S 2 

• 	 Tidal flats (720 ha) and inland swamps (800 ha) are excluded as they are 
unsuitable for any crops. 

* 	 Total areas are those of land mapping units (LMU) prepared by the Bureau of 
Soils in their survey using various techniques. Physiographic mapping based on
1:50,000 aerial photographs (1980) was eventually transferred to the 1:50,000
topographic map. Quantification of land use areas was made by dot grid on 
1:100,000 map. A discrepancy of 7,274 ha appears between the LMU and built 
up areas and the total province area of 308,122 km. given by interpretation of 
SPOT sattelite imagery (1987). 
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The lowland area classified as highly suitable for all crops is 17,232 ha. to which isadded 3,296
ha of beach ridges suitable only for coconuts, making a total land area of 20,528 ha. 

Table B-1-3 listing land areas under cultivation shows that the major cropping areas in Aurora 
cover more than twice this area. They have spread well beyond the alluvial plains with a high
potential into low to medium foothills and even higher. These foothills have pockets of good
soil, but their slopes, which are also cultivated have mainly shallow unstable soils, subject to
erosion. They are classified as unsuitable for any crop except coconuts. Coconuts will give a
reduced yield on these soils. Foothills above 200 meter AMSL are likely to have shallow,
leached soils. Rainfed paddy yields will not exceed 700 to 800 kg/ha. and may be as low as 300 
kg/ha. 

Table B-1-3 
AGRICULTURAL LAND UTILIZATION (1989) 

CROP (ha) Average Yield Estimated Potential 
per ha. (MT) Production (MT) 

Paddy rice (irrigated) 7,600 4.47 33,972 

Paddy rice (rainfed) 2,600 1.7 4,420 

Coconut 21,955 42 nuts per tree 87.6 x 106 

Peanuts 1,108 1.20 1,330 

Corn 250 1.20 300 

Banana 2,000 3.50 7,000 

Coffee 723 1.60 1,157 

Citrus 153 3.40 520 

Rootcrops/Vegetables 1,450 2.70 3,843 

Total Cultivated Area 37,839 

Source: Department of Agriculture. National Irrigation Authority (NIA): AIADP 
Philippine Coconut Authority: (all since 1989) 

Two crops per year. 

Table B-1-3 shows that the cultivated area covers all available land classified as suitable (S1/S 2)
estimated at 20,528 ha. by the Bureau of Soils and has extended over 17,311 ha. of
low/medium/high of foothills, classified as suitable only for coconuts, except for small pockets
of soil. 
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As regards development potential, the NIA considers that irrigation could be extended to cover 
4,900 ha (Aurora Provincial Irrigation profile). This would include 2,900 ha. of communal 
irrigation and 2,000 ha. of a "small water impounding project". Extension of the irrigated area 
requires the construction of flood control dikes to protect paddy fields against flooding and river 
wash, and retention dams upstream in the watershed. These will be rapidly filled with river 
wash and silt unless conservation work is carried out further up the watershed. 

The AIADP has recommended that land use development areas be increased by 42,500 ha on 
steep Alienable and Disposable (A & D) Land, owing to the general unavailability of lowlands 
and of alternative employment. This recommendation assumes that sloping agricultural land 
techniques (SALT) and watershed protection will be carried out. But in the foothills and on the 
steep A & D land only limited pockets of more level land are available, on slopes between 18 
and 30 percent. The landless migrants will therefore be forced to cultivate slopes in excess of 
30 percent, or push up-stream in the watersheds into remaining forest reserves. 

From the level lowlands the land rises to Low to Medium Foothills (25,024 ha) ranging in 
elevation from 50 to 150 meters AMSL with a dominant slope range of 18 to 30 percent. Soil 
depth is from 50 to 100 cm. 

The problem of future land settlement is illustrated in Table B-1-4 showing the distribution of 
sloping land in Aurora province. 

Table B-1-4 
SLOPE DISTRIBUTION IN AURORA PROVINCE 

Slope Classes Total Area 

(ha) (%) 
3-8% level to newly level 38,136 12.7 

3-8% gently sloping to undulating 5,623 1.9 

8-18% undulating to rolling 41,936 14.0 

18-30% moderately steep 50,467 16.9 

30-50% steep mountain slopes 68,315 22.8 

> 50% very steep mountain slopes 95,026 31.7 

T 0 T A L 299,503 100 

Source: Agricultural Land Management Division. Department of Agriculture. 
Bureau of Soils and Water Management (1990) 
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By interpretation of Tables B-1-lthrough B-1-4, it appears that all the land up to 8 percent slope
and 2,465 ha of land up to 18 percent are cultivated areas covering 46,224 ha. This is a main 
reason for the Consultant's hesitation in accepting optimistic growth rates for crop production. 

Expansion of the total cultivated area as envisaged by the AIADP will therefore involve hill farm 
settlements on slopes up to and above 18 percent. Records established by the AIADP for 24 
slope classes show that 44. 1 percent of landslides and soil erosion occur on slopes of less than 
30 percent. (Mass Movement and Erosion Report - 1990) 

Controlled settlement of moderately steep slopes with shallow, unstable soils requires: 

* 	 conservation engineering in the 20 watersheds identified by the AIADP for 
settlement. 

• 	 establishment of control units to plan land use and assure the adoption of SALT 
and agro-forestry by the hill-farmers. 

* 	 orderly land division and allocation to hill-farmers. 

There 	would thus be three phases in this expansion of the cultivated area: 

+ 	 a planning phase involving the establishment of one or more control units, to 
undertake soil reconnaissance, site selection, lay out access roads, and prepare a 
financial plan. The continuation of the AIADP and the use of its data base would 
cover these operations. 

+ 	 a construction phase involving contouring of slopes, installing check dams, 
building access roads and water supply systems, surveying and sub-dividing the 
settlement areas, establishing nurseries for forest trees and tree-crops. 

+ 	 a settlement phase in which 250 families are settled on 1000 ha in a selected 
watershed each year (Table B-5-1). This phase would continue, if successful, at 
the same rate of settlement over 10 years on watersheds selected by AIADP. 

The costs of these three phases have been estimated by the Consultant from: 

+ 	 standard unit costs 

+ 	 AIADP estimates 

+ 	 the Consultant's own estimates 
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For the planning phase and administration, AIADP costs were used. For the construction and 
settlement phases, the Consultant has calculated a standard cost per hectare as used in plantation 
development and land settlement projects in Southeast Asia. 

Table B-5-1 
ESTIMATED LAND PREPARATION AND SETTLEMENT COSTS 

A. Capital Costs P (1991) 

Control center for field operations 
Pilot project demonstration centers (5 units) 
Watershed conservation and settlement costs (1 unit) 
Calculated Standard Cost per hectare P 807 for 1000 ha (250 families) 

2,750,000 
18,854,000 

807,000 

Total Capital Cost 22,411,000 

B. Annual Recurrent Costs 

Pilot project demonstration centers (10% of capital costs) 1,885,400 
Control center for field operations (AIADP estimates) 5,552,111 

Total Recurrent Costs 7,437,511 

Assumptions: 1 watershed is conserved and settled by 250 families each year, over a period of 10 
years. Total capital costs are likely to increase by 10 per year for contingencies and 
equipment replacement. Recurrent costs for the Control center are estimated by the 
AIADP to increase by 49.59 percent to year 5 to P 8,305,376 or by nearly 10 percent 
per year. 

The Pilot Project Center costs increase by the same amount, to year 5 at P 2,820,370 per 
year. 

Total costs for the conservation of 10,000 ha in 10 watersheds and the settlement of 
2,500 families on agro-forestry units are: 

CAPITAL P 58,128,322 
RECURRENT 19,290,988 

Tota! P 77,419,350 

Expenditure per family of hill-farmers: P 30,967 in 1991 pesos. 
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Hill farmers would be settled on land up to 30 degree slopes at 300 meters AMSL and upwards 
to practice agro-forestry which involves tree planting. Yields of annual crops such as rain-fed 
mountain rice will not exceed 500 to 800 Kgs/ha. Tree crops will take 8 to 10 years to become 
fully established. 

In 1990, there were 5,100 hill farmers in Aurora with an average claimed hill farm area of 3.23 
ha. making a total claimed area of 16,470 ha. in 19 watersheds. Their average family income 
was estimated at P 6,500 per year supplemented by carabao logging and forest gathering. The 
AIADP estimates that 10,900 hill-farmers will be settled on 35,190 ha by the year 2010. The 
Consultants consider that this figure is unlikely to be achieved in view of delays and problems
involved in setting up a new organization, raising the capital, and implementing the programme.
Although the AIADP aims to increase farm income to about P 21,000 per year, by SALT and 
agro-forestry over 20 years, this is dependent on the implementation of the settlement program
outlined above. It appears that lack of land or alternative employment may substantially increase 
the number of farmers on steep slopes. 

B. 1.2 CONCLUSION 

It does not appear that any significant increase in provincial production and income levels will 
result from hill-farm settlements, even assuming that the capital and recurrent funds are made 
available for such settlements. 

Lowland agriculture would have possibilities for yield increases, but they are limited by the 
restricted area of lowland at 20,528 ha and by environmental factors. The Consultants have 
hesitated to accept exponential growth figures by which production of paddy from lowland areas 
might be doubled during the project period. Marginal increases in paddy yields may be 
obtained, but present cultivation techniques and the use of improved International Rice Research 
Institute (IRRI) rice varieties would suggest that production is near the limit of the irrigable land 
area. Increased yields may be limited by the adverse effects of removal of forest cover from 
the surrounding mountains, by diminished water supplies, silting of irrigation systems and river 
wash deposits. 

The World Bank (Review of Commodity Markets: Dec. 1990) forecasts a continuing decline in 
Philippine copra production, which is likely to continue as little new planting has taken place 
over the past decade. Yields were expected to be 6 percent below the 5-year average of 
Philippine copra yields in 1991. 

Any increase in coconut production, the chief crop, would entail replanting of a trees over 50 
years old over the estimated area of 32,623 ha and the introduction of improved copra drying 
ovens. This is a long-term option, and would have liqtle effect within the project period. 
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It is outside the scope of the present report to speculate whether the GOP will carry out policies 
involving a complete change in present practices, and also mobilize substantial investments to 
benefit small numbers of hill-farmers or undertake the replanting of 30,000 ha of coconut. What 
appears to be certain is that logging and forest industries are diminishing, and with them 
employment and expenditures by the companies within the province. Increasing number of 
people will be forced to cultivate steep slopes for lack of alternative livelihood. Degradation of 
watersheds will severely limit any increased production of grain crops in the two main flood 
plains. 

It is for these reasons that the Consultants have been unable to accept more optimistic projections 
which envisage a steady increase in agricultural production 4a Aurora province. 
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APPENDIX B-2
 

PRODUCTION DATA 



Table B-2-1
 
PRODUCTION DATA
 

MUNICIPALITY: BALE-R PROVINCE: AURORA 

TOTAL POPULATION: 26.689 

NO. O1 FAMILI-- S: URBAN1 809 3676 RURAL 82% RURAL 

CROPS AREA I'ODUCIION LESS % UNIT PRICE VALUE 
(I_a) (MT-) SIPOILAGE' (P/Kg) (p) 

PADDY 1,367 3,458 20% 4.48 12,393,472
COCONuT (N[TI'S) 2,373 11,520 3% 1.67 18,661,248 
MAIZF (CORZN) ..... 
COI'EE 10 2 10% 18.62 25,137
13ANANA 31 60 5% 2.97 169,290

IF.R CROPS (%) 237OThE 812 7% 7.60 5,739,216 

TOTAL dovs . 4,018 3,836.15,8,52.. 

I-,ISII Rt 11S F _ _ 

LIVESTOCK POPULATION FSTIMATED AIVE WEIGIIT UNIT PRICE VALUE 

TAKIz-OFF (Kg) (P/Kg) (p) 

CARABiAO 532 1% 2,230 27.10 60,433
CATI.E 523 20% 33,915 37.94 1,286,735
PIGS 1,198 59% 59,388 36.51 2,168,256
GOATS 546 10 1,540 19.43 29,922
CHICKENS 8,463 40% 4,400 41.64 183,216
0T1 IIER 856 10% 90 30.00 2,700 

~ALiiXI~.TcK..........~gi 11~533,73.1,262:
 

TOTAL RURAL INCOME 
 67,126,300 

FAMILY INCOME
 

URBAN 
 P 34,141 P 27,620,069.00 

RURAL P 18,639 67,126,300.00
 

TOTAL INCOME 
 P 94,746,369.00 

Source: Municipal Profile, Consultant's -stimatcs 

Note: Urban income is estimatcd from -'ovincial totals given by NCSO(1988). 
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Table B-2-2 
PRODUCTION DATA 

MUNICIPALITY: DINGALAN 

TOTAL POPULATION: ___ 14 475S 

NO. OF FAMILIES: 861 URIIAN 1902 RURAL 

CROPS AIU 3A 1 IRODUCI'ION LESS % 
- (1a) (MTr) SPOILAGE 

PADDY 572 966 20% 
COCONU-TI (NUTIS) 120 120 3% 
MAIZFL (CORN) 110 198 20% 
COFF-F. 40 80 10% 
13ANANA 108 432 5% 
OTlIR-I CROPS (%) 270 924 7% 

11YVAL (-- :- 1,220 1 2,720. 

*~~~ ~~- ~ ~ ~ ---

LIVEISTOCK POPULATION ESTIMATED AVE WEIGHTTAKHOI-I (K~g) 
CARABAO 300 1% 1,338 

CAIIL- 420 20% 27,132 
PIGS 500 59% 24,780 
GOATS N.D. - -
CIIICKFNS 5,000 40% 2,600 
Oil IER 300 10% 31 

TOTAL LIVE~STOCK 

TOTAl.RURAL INCOME 

FAMILY INCOME 

URBAN P 34,141 P 

RURAL P 11,250 

TOTAL INCOME P 

Source: Municipal Profile, Consultant's Estimates 

Note: Urban income is estimated from provincial total given by NCSO 1988). 
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PROVINCE: 

UNIT PRICE 
(P/Kg) 

4.48 
1.67 
-


18.62 
2.97 
7.60 

UNIT PIUCE(PO/Kg) 

27.10 

37.94 
36.51 

-

41.64 
30.00 

29,395,401.00 

21,397,127.00 

50,792,528.00 

AURORA 

69% RURAL 

VALUE 
(P) 

3,462,144 
194,388 

1,340,640 
1,218,888
 
6,530,832 

VALUE(P)
 

36,260 

1,029,388 
904,718 

-

108,264 
930 

2,2207.9.560. 

21,397,127 

// 
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Table B-z-3
 
PRODUCTION DATA
 

MUNICIPALI'Y: DIPACULIAO PROVINCE: AURORA 

TOTAL POPULATION: 18 951 

NO. OF FAMILIIES: 713 URBAN 2953 RURAL 80% RURAL 

CROPS AREA 1IROI)UCI'ION LESS % UNIT PRICE VALUE 
(Iha) (MT1.) SPOILAGE (P/Kg) (P) 

PADDY 2,079 5,259 20% 4.48 18,848,256
COCONIUT (NUI'S) 3,225 6,869 3% 1.67 11,127,093
MAIZE (CORN) 20 22 0 3.58 63,008

01 717 86 10%COI:--E 18.62 1,441,188
I3ANANA 246 3,806 5% 2.97 10,738,629
OI IER CROPS (%) 28 35 7% 7.60 247,380 

M OPA .. 3.. . . .,.7.7 "
 
. .. .0 -.....IL ,7IES... 


,$$ 

FISII CATVIh 

LIVESTOCK POI'PJLATION I-SIIMATE1) 1VE WEIGIFI UNIT PrIzICE VALUE 
ITAKE--OFI (Kg) (P/Kg) (P) 

CARAI3AO 711 1% 3,122 27.10 84,606
CAIIE 857 29% 55,323 37.94 2,098,954
PIGS 2,344 59% 116,172 36.51 4,241,440
GOATS 1,724 10% 4,816 19.43 93,575
CIIICKENS 4,765 40% 2,478 41.64 103,184
OTI IM 563 10% 59 30.00 1,770 

YFL v~rd 1,94........................................ 
 .,......9
 

TOTAL RURAL INCOME 59,564,971 

!IAMILY INCOME
 

URI3AN P 34,141 
 P 24,342,533.00
 

RURAL P 20,171 59,564,971.00
 

TOTAL INCOME 
 P 83,907,504.00 

Source: Municipal Profile, Consultant's Fstimatcs 

Note: Urban income is estimated from provincial total given by NCSO (1988). 
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Table B-2-4
 
PRODUCTION DATA
 

MUNICIPALITY: MARIA AURORA PROVINCE: AURORA 

TOTAL POPULATION: 28,378 

NO. OF FAMILIES: 987 URBAN 4376 RURAL 82% RURAL 

CROPS AREA PRODUCTION LESS % UNIT PRICE VALUE 
(Ila) (MT) SPOILAGE (P/Kg) (P) 

PADDY 3,714 9,396 20% 4.48 33,675,264
COCONUT (NUFS) 3,025 6,443 3% 1.67 10,437,016 
MAIZE (CORN) .... 
COFFEE 17 2 10% 18.62 33,516BANANA 369 712 5% 2.97 2,008,908
OIIER CROPS (%) 192 655 7% 7.60 4,629,540 

... ,..0. .... ...... 0, 4, 4 

.IVESTOCK POPULATION ISTIMATED LAVE WEIGIIT UNIT PRICE VALUE 
TAKE-OFF (Kg) (P/Kg) (P) 

CARABAO N.D.. -"
 
CATLE 
 955 20% 61,693 37.94 2,340,632
PIGS 693 59% 34,356 36.51 1,254,337
GOATS 956 10% 2,688 19.43 52,228
CHICKENS 1,290 40% 671 41.64 27,940

955 10% 101 30.00 3,030 

TOTAL RURAL INCOME 54,462,411 

FAMILY INCOME
 

URBAN 
 P 34,141 P 33,697,167.00
 

RURAL 
 P 12,446 54,462,411.00
 

TOTAL INCOME 
 P 88,159,578.00 

Source: Municipal Profile, Consultant's Estimates
 

Note: Urban income is estimated from provincial total given by NCSO (1988).
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Table B-2-5 
PRODUCTION DATA 

MUNICIPALITY: SAN LUIS PROVINCE: AURORA 

TOTAL POPULATION: 16,740 

NO. OF FAMILIES: 385 URBAN 2621 RURAL 87% RURAL 

CROPS AREA PRODUCI'ION LESS % UNIT PRICE VALUE 
(Ila) (MI) SPOILAGE (P/Kg) (P) 

PADDY 1,016 2,570 20% 4.48 9,210,8801
COCONUT (NUTS) 4,602 9,802 3% 1.67 15,878,260 
MAIZE (CORN) N.D. - -
COFFEE 36 4 10% 18.62 67,032
BANANA 637 1,229 5% 2.97 3,467,263
OTIRM CROPS (%) 86 316 7% 7.60 2,233,488 

A iSPO .......... 1 

LIVESTOCK POPULATION IESTIMATED KVE WEIGIrT UNIT PIICE VALUE 
TAKE-OFF (Kg) (P/Kg) (P) 

CARA13AO 391 1% 1,784 27.10 48,346
CATILE 622 20% 40,052 37.94 1,519,573
PIGS 910 59% 45,108 36.51 1,646,893
GOATS 618 10% 1,736 19.43 33,730
CHICKENS 1,965 40% 1,022 41.64 42,556 
OTHER N.D. - -

IfO'A 1O...KH... .LMV.... 506..........~, 
 ......
 

TOTAL RURAL INCOME 34,148,021 

FAMILY INCOME
 

URBAN p 34,141 P 13,144,285.00
 

RURAL 
 P 13,028 34,148,021.00
 

TOTAL INCCME 
 P 47,292,306.00 

Source: Municipal Profilo-AIADP 1981,, Consultant's Estimates
 

Note: Urban income is estimated from provincial total given by NCSO (1988).
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Table B-2-6
 
PRODUCTION DATA
 

MUNICIPALITY: I3ONGABON PROVINCE: NUEVA ECIJA 

TOTAL POPULATION: 39,616 

NO. OF FAMILIES: 2736 4787URBAN 	 RURAL 64% RURAL 

CROPS AREA PRODUCTION LESS % UNIT PRICE VALUE
(Ia) (MTI) SPOILAGE (P/Kg) (P) 

PADDY 	 5,363 19,521 20% 4.98 77,771,664
COCONUT (NUTS) 3 4 3% 2.21 8,575
MAIZE (CORN) 	 181 147 20% 5.76 677,376
CO=.- no data no data no data no data no data
 
BANANA 
 11 143 5% 5.10 692,835
O1 MI- CROPS (%) 2,767 28,821 7% 4.76 127,584,803 

TOTAL CROPS 83$4 0,3,5 

LIVESrOCK POPULATION ESTIM/,TED LIVE WEIGIrIT' UNIT PIUCE"rAKE-OI1I7 	 VALUE(Kg) (P/Kg)(p
(P/Kg (P) 

CARABAO 	 27 1% 

CAITLE 1,200 1% 37.94
3,876 147,055
PIGS 2,365 61.5% 122,220 30.00 3,666,600
GOATS 45 10% 112 21.94 2,457
CIHCK0tS 	 10,354 40% 5,383 33.97 182,860
OTI IER 1,350 10% 142 30.00 4,260 

TOTAL~~~~~~~~~ 3 ........ 	 ii73 ..............~O~
..
 

TOTAL RURAL INCOME 210,738,485 

FAMILY INCOME
 

URBAN 
 P 30,795 P 84,255,120.00
 

RURAL P 44,023 210,738,485.00
 

TOTAL INCOME 
 P 294,993,605.00 

Source: 	 Bureau of Agricultural Statistics
 
Provincial Agriculture Office
 
Consultants' Estimates
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Table B--2-7
 
PRODUCTION DATA
 

MUNICIPALITY: GABALDON PROVINCE: NUEVA ECIJA 

TOTAL POPULATION: 21,744 

NO. OF FAMILIES: 1053 URBAN 3188 RURAL 	 75% RURAL 

CROPS AREA 1RODUCI'ION LESS % UNIT PRICE VALUE 
(lia) (MT) SPOILAGE (P/Kg) (P) 

PADDY 	 2,754 9,088 20% 4.98 36,206,592
COCONUTr(NUI'S) 	 11 12 3% 2.21 25,724
MAIZE (CORN) 	 25 20 20% 5.76 92,160
COF=EE no data no data no data no data no data
BANANA 22 299 5% 5.10 1,448,655
OTHER CROPS (%) 462 3,399 7% 4.76 15,046,693 

.... ..
 
... 


LIVESTOCK POPIJLTION ESTIMATED LIVE WEIGIIT UNIT PRICE VALUE 
TAKE-OFF (Kg) (P/Kg) (P) 

CARABAO 	 no data no data no data no data no data
 
CATILE 
 571 5.6% 10,336 37.94 392,148
PIGS 1,396 67.50% 79,128 30.00 2,373,840
GOATS 17 10% 56 21.94 1,228
CHICKENS 	 8,651 40% 4,498 33.97 152,797
O-11-IER 	 1,919 10% 201 30.00 6,030 

~-"~'-~"~" ""K. 	 .......... ,........,,......
"" . "I................ 


TOTAL RURAL I NCOME 55,745,867 

FAMILY INCOME
 

URBAN P 30,795 P 32,427,135.00
 

RURAL P 
 17,486 55,7,..5,867.00
 

TOTAL INCOME 
 P 88,173,002.00 

Source: 	 Bureau of Agricultural Statistics
 
Provincial Agriculture Office
 
Consultants' Estimates
 

Note : Urban income is estimated from provincial total given by NdSO (1988). 
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Table B-2-8 
PRODUCTION DATA 

MUNICIPALITY: LAUR PROVINCE: NUEVA ECIJA 

TOTAL POPULATION: 21,464 

NO. OF FAMILIES: 1281 URBAN 2980 RURAL 	 70% RURAL 

CROPS AIUiA PRODUCTION LESS % UNIT PRICE VALUE 
(Ila) (MT) SPOILAGE (P/Kg) (P) 

PADDY 3,691 13,435 20% 4.98 53,525,040
COCONUT (NUTS) 4 5 3% 2.21 10,718
MAIZE (COI, N) 86 78 20% 5.76 359,424
COFFEE 	 no data no data no data no data no data 
BANANA 	 12 171 5% 5.10 828,495
OT IHER CROPS (%) 	 639 6,127 7% 4.76 27,123,004 

LIVEsA;TOCK POPULATION ESTIMATED AVE WEIGII" UNIT PRICE VALUE 
TAKE-OFF (Kg) (P/Kg) (P) 

CARABAO 	 52 1%  -
CATTE 720 1.6% 3,876 37.94 147,055
PIGS 1,489 62.25% 77,868 30.00 2,336,040 
GOATS 	 127 10% 364 21.94 7,986 
CHICKENS 7,840 40% 4,077 33.97 138,495 
OTHER 1,300 10% 137 30.00 4,110 

11,:528. ... ... .	 61$......... .. 


TOTAL RURAL INCOME 84,480,367 

FAMILY INCOME 

URBAN P 30,795 	 P 39,448,395.00 

RURAL 
 P 28,349 	 84,480,367.00 

TOTAL INCOME P 123,928,762.00 

Source: 	 Bureau of Agricultural Statistics
 
Provincial Agriculture Office
 
Consultants' Estimates
 

Note : Urban income is estimdtcd from provincial totals given by NCSO (1988). 
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Table B-2-9 
PRODUCTION DATA 

MUNICIPALITY: PALAYAN CITY PROVINCE: NUEVA ECIJA 

TOTAL POPULATION: 20,393 

NO. OF FAMILIES: 171 URBAN 3620 RURAL 95% RURAL 

CROPS AIEA 
(11) 

PRODUCTION 
(MT) 

LESS % 
SPOILAGE 

UNIT PRICE 
(P/Kg) 

VALUE 
(P) 

! PADDY 
COCONUT (NUTS) 

1,740 
no data 

6,403 
no data 

20% 
no data 

4.98 
no data 

25,509,552 
no data 

MAIZE (CORN) 
C1o1FEE 

195 
no data no data 

158 20% 
no data 

5.76 
no data 

728,064 
no data 

BANANA 
0I11 R CROPS (%) 

52 
258 

712 
2,914 

5% 
7% 

5.10 
4.76 

3,449,640 
12,899,695 

j "... .. ........., ..... ........ 

LIVESTOCK POPULATION ESTIMATEI) .AVE WEIGHT UNIT PR[CE VALUE 
TAKE-OII (Kg) (P/Kg) (P) 

CARABAO - - 5 

i 
CAYFLE 
PIGS 
GOATS 
CIIICKENS 
OTEI R1 

1,074 
2,268 

219 
45,802 

1,000 

4% 
55% 
10% 
40% 
10% 

13,889 
104,748 

616 
23,817 

105 

37.94 
30.00 
21.94 
33.97 
30.00 

526,948 
3,142,440 

13,515 
809,063 

3,150 

.....rALLII.......... ........... ... ........ . .... . 491I 

TOTAL RURAL INCOME 47,082,067 

FAMILY INCOME 

URBAN P 30,795 P 5,265,945.00 

RURAL P 12,746 47,082,067.00 

TOTAL INCOME P 52,348,012.00 

Source: Bureau of Agricultural Statistics 
Provincial Agriculture Office 
Consultants' Estimates 

Note : Urban income is estimated from provincial total given by NCSO (1988). 
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Table 1-2-10 
PRODUCTION DATA 

MUNICIPALrrY: PANTABANGAN PROVINCE: NUEVA ECIJA 

TOTAL POPULAION: 18,341 

NO. OF FAMILrIES: 837 URBAN 25S0 RURAL 75% RURAL 

CROPS AR.EA .OI)UCION ILESS % UNIT PRICF VALUE 

(Ila) (mI SOIL-AGE- (I/Kg) (p) 

PADDY 2,169 5,618 20% 4.98 22,382,112
COCONUI" (NUS) no data no data no data no data i no data

MAI1TE (CORN) 147 
 119 20% 5.76 548,352
COFFEE no data no data no data no data no data 
BANANA 
 no data no data no data no data no data
 
O11 aI1 CROPS (%) 
 260 2,451 7% 4.76 10,850,087V jom..........2,.76.8..8


~ _____2,576.UIPRC 1 33.780,5*51] 

LIVIESTOCK POPULATION ESTIMATID AVE WEIGIITUNIT PICH VALUE 
TAK- (Kg) (P/Kg) (P) 

CARAIIAO - .... 
CA'I IULE 615 4% 8,075 37.94 306,365GOATSFPIGS 2,214.....- 55% 102,312 30.00 3,069,360 

0 "111F3Ct
IICKIFhJS 9,432... 40% 4,905 33.97 166,623 

i....... ............ 
 ..............
 
...... 


WrAL 11J9 VP' 

FAMILY INCOME 

URBAN P 30,795 P 25,775,415.00 

RURAL 
 P 14,466 37,322,899.00 

"TOTALINCOME P 63,098,314.00 

Source: Bureau of Agricultural Statistics 
Provincial Agriculture Office 
Consultants' fist imates 

Note : Urban income is estimated from the provincial total given by NCSO (1988). 

B - 2 - 10 

I, 

http:63,098,314.00
http:37,322,899.00
http:25,775,415.00


Table B-2-11 
PRODUCTION DATA 

MUNICIPALIFY: RIZAL PROVINCE: NUE-VA ECIJA 

TOTAL POPULATION: 381_970 

NO. OF FAMILIES: 1568 URBAN 5943 RURAL 79% RURAL 

CROPS AREA PIIODUCfION LESS % UNIT PRICE VALUE 
(Ia) (MT) SPOILAGE (P/Kg) (P) 

PADDY 	 13,550 55,149 4.9820' 	 219,712,620COCONUT (NUTS) 5.50 6 3% 2.2112,862 
MAIZ1- (CORN) 3,080 5,607 20% 5.76 25,837,0561
CO111] 	 no data no data no data no data 
BANANA 2.25 30 5% 5.10 145,350.O"I1IIl 	 CROPS (p) 5.), 5,437 71-% 4.76 24,068,512 

ITA 	 CiO S 17,18975 66,22.. 269,77640 0 

LIVESTIOCK IPOPULATION ESTIMATI) I VE WE'IGIrI' UNIT PRICE VALUE 
- TAKE-OFF (Kg) (P/Kg) (p) 

CARAIBAO 2,553 ....
 

CA'I---" 1,457 0.75% 3,553 37.94 
 134,801
PIGS 8,1291 56% 381,108 30.00 11,433,240
GOATS 931 10% 2,604 21.94 57,132
CIIICK'ThS 	 26,864 40% 13,968 33.97 474,493 
0,11 11Z - - -

OT2,11".16, 
TO.AL.. V..OC.......................
 

TOT'AL RURAL INCOME 281,876,066 

FAMILY INCOME 

URBAN P 30,795 	 P 48,286,560.00 

RURAL P 47,430 281,876,066.00 

TOTAL INCOME P 330,162,626.00 

Source: 	 Bureau of AgriLultural Statistics 
Provincial Agriculture Office 
Consultants' Estimates 

Note : 	 Consultant's Estimates based from the 1980 Census of Agricultural Statistics Data, 
Urban income is estimated from the provincial total given by NCSO (1988). 
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Table 13-2-12 
PRODUCTION DATA 

MUNICIPALITY: A. CASTA9EDA PROVINCE: NUEVA ECIJA 

TOTAL 	POPULAION: -_751 

NO. OF FAMILIES: 335 URBAN 	 375 RURAL 46%( IRURAL 

S(ICROPS ARF.A 'RODUCT1ION LESS % UNIT PRICE VALUEla) (M-1) . SIPOIL.AGE CPlKg) (p) 

PADI)DY 	 255 638 20% 4.94 2,521,3761
COCONUTi (NUFS) 	 2 5 3'% 1.68 8,148
MAIZ- (CORN) 36i 67 20% | 4.07 218,152
COF'FEIE. no data no data no data no data no data
 
BANANA 6.50 32 5% 
 2.62 79,648
i 13--lz CIROPS (%) 63 336 7, 4.96 1,549,901
 

TOTAL CROPS 362.50 1.0,79 It
4772536251 	 3_7!51 

LIVE.S'FOCK POPULA'IMON ES'IiMATEI) IVI' wi3I" UNIT PRICE VALUE 
-jTAKI 	 EE7 (Kg) (P/Kg) (I) 

CARABAO 450 1% 2,230 27.10 60,4331
CATIT.E 	 66 20% 4,199 37.94 159,310
PIGS 	 308 50% 12,396 32.89 407,704
GOATS 12 no data no data -

CI IICKfl.-S 5,243 40% 2,726 33.38 
 90,994


I OilIER -- - -<
 

O1YAL 	LIVESTOCK 2.5.	 . 

TOTAL RUIRAL INCOME 5,095,666 

FAMII-Y INCOM. 

URBAN P 42,477 	 P 14,229,795.00 

RURAL P 13,588 	 5,095,666.00 

IDTAL INCOME P 19,325,461.00 

Source: 	 Bureau of Agricultural Statistics
 
Provincial Agriculture Office
 
Consultants' Estimates
 

Note : 	 Consultant's Estimates based from the 1980 Census of Agriculture and Bureau of Agricultural Statistics Data,

Urban income is estimated from the provincial total given by NCSO (1988).
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Appendix B-3
 
DEVELOPMENT BENEFITS COMPUTATION
 

B.3.1 AGRICULTURAL BENEFITS 

Estimation of agricultural development benefits was based on the producer surplus concept as

discussed in the Main Report of the Rural Infrastructure Fund (RIF) Project. Development

benefits from the producer surplus corresponds to increased production induced by road
a 
improvement project, measured in terms of value added. 

The supply response of the producers influence the increase in value added from a road

improvement project. The supply response of the producers, however, depends ol key
two 
parameters; the change in price and the quantity elasticity of price. The price change include 
transport and storage cost, spoilage and the entrepreneurial overhead. These elements are

dependent on 
the distance from the major market and the condition of the road leading to that
 
market.
 

A key source of change in prices received by farmers is the "entrepreneurial overhead". A more
inaccessible area to provideis expected a trader with less competition and thus, is better able
to dictate prices to farmers. However, as access to the area improves, more traders are
encouraged and able to go into the area, increasing trading competition and driving up farmgate 
prices. 

Farmers respond to these price changes by increasing area planted, purchasing more inputs and
adopting improved technology in accordance with the long term elasticity of supply of each farm
product produced in the zone of influence. This is related to regional supply elasticities and
local production potential which indicate the additional a.ea that may be brought into production. 

Estimation of development benefits in the zone of influence is presented below. 

Production in the zone of influence was computed from the estimated 1990 Municipal Production 
Data. Production in the zone of influence is estimated as follows: 

+ The total agricultural zone of influence is measured in hectares and estimated as 
a percentage of total municipal land area reported in the municipal profiles. This 
percentage is applied to each major crop estimated in the Municipal Production 
Data (Appendix B-2) to estimate produrtion in the zone of influence. 

+ Each crop is grown up to 1991 at the projected growth rate as shown in Table B
3-1. In the case of coconut, the Consultant assumed that it will continue with its 
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present negative growth rate, as evidenced by the current coconut situation in the 
country. 

• May 1991 prices are assumed to prevail throughout the life of the project. 

For livestock and poultry, the provincial slaughter/inventory ratios of the different animals were 
applied to the municipal production. To estimate the ZOI production, the ZOI percentage of 
total area against the municipal area was applied to the estimated municipal production. 

Tables B-3-2 through B-3-8 present the benefits for each agricultural product for the Km 38 -
Ma. Aurora road section. The summary of the agricultural benefits are presented in Table B-3
9. The benefits were computed based on the following: 

* The production is projected "without the project" based on production forecast as 
shown in Table B-3-1. Growth projections were based on the estimated historical 
average growth rate of the provincial agriculture, giving due consideration to the 
estimated growth rates for population, traffic and income in the province. These 
projections are not expected to hold on up to the end of the life of the project,
and considering the limited potential of the zone of influence a reduction in 
growth rate is applied after 10 years to continue towards the end of tie project 
life. 

* For the case "with the project", after a lag of from 0 to 5 years during which the 
farmers respond to higher prices, production increases are realized, according to 
annual adjustments shown in Table 6-3 for a three to five year period, until the 
impact of the road has been fully felt. 

* Marketing charges are estimated as the difference between the wholesale prices
and the farmgate prices obtained from the Bureau of Agricultural Statistics. The 
farmgate prices are increased in year 1 of the project by the estimated reduction 
in marketing charges. The components of the marketing costs of selected crops 
as shown in Table B-3-10 were based on interviews with traders and producers 
in the locality. 

* Production costs are estimated for each crop based upon the proportions computed
in Table B-3- 11. This table shows the proportion of the gross value of production 
to the gross value added for each product based on the analysis of farm budgets
carried out in the National Road Improvement Project (NRIP) for 1987. It is 
assumed that the change in these proportions from 1987 to present is not 
significant. 

* Net benefits are computed as the difference between the increase in production 
value and the increase in cost of production. 
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* Economic prices of crops which the country either exported or imported in 1990 
in significant volume were estimated based on the relation of the international 
market price of the crop to the local wholesale price. The international market 
prices of selected crops were taken from the 1990 foreign trade statistics from the 
Bureau of Agricultural Statistics and data from Central Bank. 

B.3.2 TOURISM BENEFITS 

Aurora Province is endowed with a vast area of forest and long stretch of scenic beaches. It is 
an integral part of the Sierra Madre mountain range in Luzon which is believed to be the center 
of species endemismn in the whole archipelago and that of southeast Asia. Although a 
considerable proportion of its forest area had already been intruded by logging operation, a
substantial area of wilderness remains untouched, its pristine beauty and natural scenic features 
still preserved. 

The zone of influence of the proposed San Luis-Dingalan road boasts of a number of natural 
scenic features whose visual quality can attract tourists and other special-interest-groups. The 
remaining virgin forests in this area is an important habitat of some rare and endangered species
of wildlife such as the Philippine Eagle as well as rare species of wildflowers. Similar situation 
occurs in the Aurora National Park where a section of the Palayan-Maria Aurora road will be 
passing nearby. The coastal areas on the other hand offer scenic geologic features that can
impress nature lovers. These features include the Anyao and Egg islets which forms rugged
promontories that have become important sanctuaries of shorebirds and gulls. 

There are other areas away from the project road's zones of influence that have potential for 
tourism development. Diniog Bay in Dilasag has a fringing reef with a sheltered lagoon which 
offers good snorkelling opportunities. The beach area has white sand and demonstrate signs of 
good coral growth. However, the reef flat needs to be protected as it is now being exploited by 
coral gatherers. 

Aside from Diniog Bay, a national park is proposed at the location on Casigurn Sound from
which Cape San Ildefonso is visible across the water. The vegetation here is lush and extra
ordinary, the scenery superb and the area more or less remote. The beaches are splendid. 

This description of the pristine environment could well suit the preference of special interest 
group of tourists. This include the naturalists and back-packers who enjoy this type of 
environment for sightseeing pleasure and, at times, for academic purposes. 

Already, there are tourists of this sort who have visited the area. This type of tourists enjoy
walking for hours along foot trails while sightseeing, camp in the woods at night, take pictures
of interesting sights, go shopping for souvenir items and anything that interest them, and visit 
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Tablc B-3-1 

AGRICULTURAL PRODUCTION FORECAST 
IN THE ZONE OF INFLUENCE 

PALAYAN - BONGABON - Ma. AURORA ROAD SECTOR 
Km. POST 38 - Ma. AURORA SECTION 

AGRICULTURAL 

ACTIVITIES 

A. CROPS 
Paddy 

Corn 

Coconut 

Banana 

Coffee 

Other Crops 

SUB-TOTAL 

B. LIVESTOCK 
Carabao 


Cattle 


Hogs 

Goat 

SUB-TOTAL 

C. 	POULTRY 
Chicken 

Ducks 

SUB-TOTAL 

GRAND TOTAL 

1990 

ESTIMATED 

PRODUCTION 

IN THE ZOI 

(MT) 

2,954 

2,025 

224 

0.63 

206 

5,410 

n.d. 

19.40 

10.80 

0.85 

31.05 

0.21 

0.03 

0.24 

5,440.71 

1992 

PROJECTED 

PRODUCTION 

(MT) 

3,104 

0 

2,013 

235 

0.66 

216 

5,569 

0 

20.38 

11.35 

0.89 

32.62 

0.22 

0.03 

0.25 

5,601.90 

PROJECTED ANNUAL 

GROWTI RATES 

1992 - 2006 

2005 2015 

2.50% 1.50% 

2.50% 1.50% 

-0.29% -0.29% 
2.50% 1.50% 

2.50% 1.50% 

2.50% 1.50% 

2.50% 1.50% 

2.50% 1.50% 
2.50% 1.50% 

2.50% 1.50% 

2.50% 1.50% 

2.50% 1.50% 
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Table B-3-2 
AGRICULTURAL DEVELOPMENT BENEFITS 

Km. POST 38 - Ma. AURORA SECTION 

PADDY 

PRODUCTION PRICE IC'REASE IN PRODUCTION INCREASE IN 

YEAR 
(metri, tons) 'P/ton) PRO' iCTION VALUE COST PRODUCTION COST NET 

BENEFITS 
WITHOUT WITH WITHOUT WITH WITH (P/ton) WITH (Pesos) 
PROTECT PROJECT PROJECT PROJECT PROJECT PROJECT 

1992 3,104 3,104 2,178 3,813 
1993 3,182 3,182 2,178 3,813 
1994 
1995 
1996 

1997 
1998 
1999 

3,261 
"1,343 
3,426 
3,512 
3,600 
3,690 

3,261 
3,343 
3,470 
3,602 
3,738 
3,832 

2,'78 
2,178 
2,178 
2,178 
2,178 
2,178 

2,346 
2,346 
2,346 
2,346 

697,925 
818,546 
946,104 
969,756 

3,813 
3,813 
3,813 

3,813 
3,813 
3,813 

165,688 
341,815 
528,880 
542,102 

532,237 
476,731 
417,223 
427,654 

2000 

2001 
2002 

2003 
2004 
2005 
20W6 
2007 
2008 
2009 

2010 

2011 

2012 

2013 

3,782 

3,876 
3,973 
4,073 
4,175 
4,279 
4,343 
4,408 
4,474 
4,541 

4,610 

4,679 

4,749 

4,820 

3,928 

4,026 
4,126 

4,230 
4,335 
4,444 

4,510 
4,578 
4,647 
4,716 

4,787 

4,859 

4,932 

5,006 

2,178 

2,178 
2,178 

2,178 
2,178 
2,178 

2,178 
2,178 
2,178 
2,178 
2,178 

2,178 

2,178 

2,178 

2,346 
2,346 
2,346 

2,346 
2,346 
2,346 

2,346 
2,346 
2,346 
2,346 

2,346 

2,346 

2,346 
2,346 

994,000 

1,018,850 
1,044,322 
1,070,430 
1,097,190 
1,124,620 
1,141,489 
1,158,612 
1,175,991 
1,193,631 
1,211,535 

1,229,708 

1,248,154 

1,266,876 

3,813 

3,813 
3,813 
3,813 
3,813 
3,813 
3,813 
3,813 
3,813 
3,813 
3,813 

3,813 

3,81i 

3,813 

555,655 
569,546 
583,785 
598,380 
613,339 
628,673 
638,103 
647,674 
657,389 
667,250 
677,259 

687,418 

697,729 
708,195 

438,345 
449,304 
460,536 
472,050 
483,851 
495,947 
503,387 
510,937 
518,601 
526,380 

534,276 

542,290 

550,425 

558,681 
2014 

2015 
4,892 

4,966 
5,081 

5,157 
2,178 

2,178 
2,346 
2,346 

j,285,879 
1,305,167 

3,813 

3,813 
718,818 
729,603 

567,061 

575,567 

Note: Losses without project 3.00% 
Losses with project 2.50% 
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Table B-3-3 
AGRICULTURAL DEVELOPMENT BENEFITS 

Km. POST 38 - Ma. AURORA SECTION 

CGCONUT 

PRODUCTION PRICE INCREASE IN PRODUCTION INCREASE IN 
(metric long) (P1/on) PRODUCTION VALUE COST PRODUCTION COST NET 

YEAR BENETITS 
WITHOUT WITH WITHOUT WITH WITH (Plton) WITH (Pesos) 

PROJEC r PROJICT PROJEcr PROJECT PROJECT PROJECT 

1992 2,013 2,013 3,078 330 
1993 2,007 2,007 3,078 330 
1994 2,001 2,001 3,078 330 
1995 I,996 1,996 3,078 330 
1996 1,990 1,990 3,078 3,365 587,404 330 0 587,404 
1997 1,984 1,984 3,078 3,365 585,701 330 0 585,701 
1998 1,978 1,978 3,078 3,365 584,002 330 0 584,002 
1999 1,972 1,972 3,078 3,365 582,309 330 0 582,309 
2000 1,967 1,967 3,0,. 3,365 580,620 330 0 580,620 
2001 1,961 1,985 3,078 3,365 656,369 330 7,790 648,579 
2002 1,955 2,003 3,078 3,365 732,603 330 15,629 716,974 
2003 1,950 2,021 3,078 3,365 809,327 330 23,516 785,810 
2004 1,944 2,039 3,078 3,365 886,545 330 31,453 855,092 
2005 1,938 2,033 3,078 3,365 883,974 330 31,362 852,613 
2006 1,933 2,028 3,124 3,365 794,351 330 31,271 763,580 
2007 1,927 2,022 3,078 3,365 878,855 330 31,180 847,675 
2008 1,922 2,016 3,078 3,365 876,306 330 31,090 845,216 
2009 1,916 2,010 3,078 3,365 873,765 330 31,000 842,765 
2010 1,910 2,004 3,078 3,365 871,231 330 30,910 840,321 
2011 1,905 1,998 3,078 3,365 868,704 330 30,820 837,884 
2012 1,899 1,993 3,078 3,365 866,185 330 30,731 835,454 
2013 1,894 1,987 3,078 3,365 863,673 330 30,642 833,032 
2014 1,888 1,981 3.078 3,365 861,169 330 30,553 830,616 
2015 1,883 1,975 3,078 3,365 858,671 330 30,464 828,207 

Note: Losses without project 0.00% 

Losses with project 0.00% 
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Tablc B-3-4 
AGRICULTURAL DEVELOPMENT BENEFITS 

Km. POST 38 - Ma. AURORA SECTION 

BANANA 

PRODUCTION 1 PRICE INCREASE IN PRODUCTION INCREASE IN 
(mctric torns) (P/ton) PRODUCTION VALUE COST PRODUCTION COST NET 

YEAR BIFNEITS 
WITHOUT WITII WrrHOUT wrrH WrH (P/ton) WITH (Pcss) 
PROJE:CT PROI:CT PROJECT PROJECT PROJECT PROJECT 

1992 235 235 2,860 1,859 
1993 241 241 2,860 1,859 
1994 247 247 2,860 1,859 
1995 253 253 2,860 1,859 
1996 259 259 2,860 3,188 105,636 1,859 0 105,636 
1997 266 270 2,860 3,188 119,623 1,859 6,751 112,872 
1998 273 280 2,860 3,188 134,402 1,859 13,934 120,468 
1999 279 291 2,860 3,188 150,010 1,859 21,570 128,440 
2000 286 302 2,860 3,188 166,486 1,859 29,682 136,804 
2001 293 310 2,860 3,188 170,648 1,859 30,424 140,224 
2002 301 318 2,860 3,188 174,914 1,859 31,184 143,730 
2003 308 326 2,860 3,188 179,287 1,859 31,964 147,323 
2004 316 334 2,860 3,188 183,770 1,859 32,763 151,006 
2005 324 342 2,860 3,188 188,364 1,859 33,582 154,782 
2006 329 347 2,860 3,188 191,189 1,859 34,086 157,103 
2007 334 -52 2,860 3,188 194,057 1,859 34,597 159,460 
2008 339 358 2,860 3,188 196,968 1,859 35,116 161,852 
2009 344 363 2,860 3,188 199,922 1,859 35,643 164,280 
2010 349 368 2,860 3,188 202,921 1,859 36,178 166,744 
2011 354 374 2,860 3,188 205,965 1,859 36,720 169,245 
2012 360 380 2,860 3,188 209,055 1,859 37,271 171,784 
2013 365 335 2,860 3,188 212,190 1,859 37,830 174,360 
2014 370 391 2,860 3,188 215,373 1,859 38,398 176,976 
2015 376 397 2,860 3,188 218,604 1,859 38,974 179,630 

Note: Losses without project 5.00% 
Losses with project 2.00% 
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Table B-3-5 

AGRICULTURAL DEVELOPMENT BENEFITS 

Km. POST 38 - Ma. AURORA SECTION 

COF:EE 

PRODUCTION PRICFE INCRFASF IN PRODUCrION INCREASE. IN 
(niclric tori) (I'/ton) PRODUCIION VAIUE COST mRODU(rION coSr NUTr 

YI.A R IENEFITS 
WITH OUT Wll WITHOUT WII WI'll (Piton) W'TII (Pc6os) 
PRoJEPc r PROcr PROJF.CT PROJFct PROJICT PROJ.rT 

1992 0.66 0.66 21,490 7,518 
1997 0.68 0.68 21,480 7,518 
199. 0.69 0.69 21,480 7,518 
1995 0.71 0.71 21,480 7,518 
1996 0.73 0.73 21,480 22,320 675 7,518 0 675 
1997 0.75 0.75 21,480 22,320 692 7,518 0 692 
1998 0.77 0.77 21,480 22,320 709 7,518 0 709 
1999 0.78 0.78 21,480 22,320 727 7,518 0 727 
2000 0.80 0.80 21,480 22,320 745 7,518 0 745 
2001 0.82 0.83 21,480 22,320 869 7,518 36 832 
2002 0.84 0.85 21,480 22,320 999 7,518 75 924 
2003 0.87 0.88 21,480 22,320 1,135 7,518 115 1,020 
2004 0.89 0.91 21,480 22,320 1,279 7,518 158 1,121 
2005 0.91 0.94 21,470 22,320 1,429 7,518 203 1,227 
2006 0.92 0.95 21,480 22,320 1,451 7,518 205 1,245 
2007 0.94 0.97 21,480 22,320 1,472 7,518 209 1,264 
2008 0.95 0.98 21,430 22,320 1,494 7,518 212 1,283 
2009 0.97 0.99 21,480 22,320 1,517 7,518 215 1,302 
2010 0.98 1.01 21,480 22,320 1,540 7,518 218 1,321 
2011 0.99 1.02 21,480 22.320 1,563 7,518 221 1,341 
2012 1.01 1.04 21,480 22,320 1,586 7,518 225 1,361 
2013 1.02 1.06 21,480 22,320 1,610 7,518 228 1,382 
2014 1.04 1.07 21,480 22,320 1,634 7,518 232 1,403 

2015 1.06 1.09 21,480 22,320 1,659 7,518 235 1,424 

Note: Losscs without project 3.00% 

Losses with projcct 2.50% 
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Table B-3-6 

AGRICULTURAL DEVELOPMENT BENEFITS 

Kn. POST 38 - Ma. AURORA SECTION 

OTIIER CROPS 

PRODUCTION PRICE INCREASE IN PRODUCTION INCREASE IN 

(mcic ton) (P/ton) PRODUCrIoN VALUE COST PRODUCrION coSr NIrr 
Y 111%r ItI-NFI-s 

WIrIIou'r Wrr'i WTIIOUT WITII WTII (Piton) WITII (11c3o) 
PROJECT PROMC PROjFC" I'ROIIEC PROJECT PRO.'ECT 

1992 216 216 6,830 4,098 

1993 221 221 6,830 4,098 
1994 227 227 6,830 4,098 

1995 233 233 6,830 4,098 
1996 238 238 6,830 7,304 157,345 4,098 0 157,345 
1997 244 244 6,830 7,304 161,279 4,098 0 161,279 
1998 250 255 6,830 7,304 197,869 4,098 19,028 178,841 
1999 257 266 6,830 7,304 236,806 4,098 39,369 197,437 
2000 263 278 6,830 7,304 278,213 4,098 61,093 217,119 
2001 270 285 6,830 7,304 285,168 4,098 62,621 222,547 
2002 276 292 6,830 7,304 292,297 4,098 64,186 228,111 
2003 283 299 6,830 7,304 299,605 4,098 65,791 233,814 
2004 290 307 6,830 7,304 307,095 4,098 67,435 239,659 
2005 258 315 6,830 7,304 314,772 4,098 69,121 245,651 
2006 302 319 6,830 7,304 319,494 4,098 70,158 249,335 
2007 307 324 6,830 7,304 324,286 4,098 71,211 253,075 
2008 311 329 6,830 7,304 329,150 A,098 72,279 256,872 
2009 316 334 6,830 7,304 334,088 4,098 73,363 260,725 
2010 321 339 £.,830 7,304 339,099 4,098 74,463 264,636 
2011 326 344 6,830 7,304 344,185 4,098 75,580 268,605 
20!2 330 349 6,830 7,304 349,348 4,C98 76,714 272,634 
2013 335 354 6,830 7,304 354,588 4,098 77,865 276,724 
2014 340 360 6,830 7,304 359,907 4,098 79,033 280,875 
2015 346 365 6,830 7,304J 365,306 4,098 80,218 285,088 

Note: Losses without project 7.00% 
Losses with project 4.00% 
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Table B-3-7 

AGRICULTURAL DEVELOPMENT BENEFITS 

Km. POST 38 - Ma. AURORA SECTION 

LIVESTOCK 

PROD UCTION PRICH INCREASE IN PRODUCTION INCREASIE IN 
(metric tonA) (P/ton) PRODUCmION VAIL COST PRODUC'I'ON COST N IT 

YEAR BF2-IEITS 
wrlIOUT W17'11 wrnIiu'r wr'i WITH (P/ten) WITH (Pesos) 
PRmOJ i Pc'r|'ROJ tur PROJEC'T PROJECr PROJ.Cr PROECr 

1992 32.62 32.62 31,450 23,588 
1993 33.44 33.44 31,450 23,588 
1994 34.27 34.27 31,450 23,588 
1995 35.13 35.13 31,450 23,588 
1996 36.01 36.01 31,450 33,530 84,719 23,588 0 84,719 
1997 36.91 36.91 31,450 33,530 86,837 23,588 0 86,837 
1998 37.83 38.27 31,450 33,530 103,561 23,588 10,446 93,115 
1999 38.77 39.69 31,450 33,530 121,241 23,588 21,540 99,701 
2000 39.74 41. 16 31,450 33,530 139,922 23,588 33,313 106,609 
2001 40.74 42.19 31,450 33,530 143,420 23,588 34,146 109,274 
2002 41.76 43.24 31,450 33,530 147,005 23,588 34,999 112,006 
2003 42.80 44.32 31,450 33,530 150,680 23,588 35,874 114,806 
2004 43.87 45.43 31,450 33,530 154,448 23,588 36,771 117,677 
2005 44.97 46.56 31,450 33,530 158,309 23,588 37,690 120,618 
2006 45.64 47.26 31,450 33,530 160,683 23,588 38,256 122,428 
2007 46.33 47.97 31,450 33,530 163,094 23,588 38,829 124,264 
2008 47.02 48.69 31,450 33,530 165,540 23,588 39,412 126,128 
2009 47.73 49.42 31,450 33,530 168,023 23,588 40,003 128,020 
2010 48.44 50.16 31,450 33,530 170,543 23,588 40,603 129,940 
2011 49.17 50.92 31,450 33,530 173,102 23,588 41,212 131,889 
2012 49.91 51.68 31,450 33,530 175,698 23,588 41,830 133,868 
2013 50.66 52.46 31,450 33,530 178,334 23,588 42,458 135,876 
2014 51.41 53.24 31,450 33,530 181,009 23,588 43,095 137,914 
2015 52.19 54.04 31,450 33,530 183,724 23,588 43,741 139,983 

Note: Losses without project 3.00% 
Losses with project 2.00% 
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Table B-3-8 

AGRICULTURAL DEVELOPMENT BENEFITS 

Km. POST 38 - Ma. AURORA SECTION 

POULTRY 

PRODUCTION PRICE INCRFASF IN PRODUCTION INCREASE IN 
(metric t(M) (P/ton) PRODUCFION VALUE COST PRODUCTION COST NIE 

YEA R mmLNITrs 
wrriour WrrIi WITHlOUT wIrr! wrji (P/Ion) WITH (Ilcso.) 

PROJE.CT PROJECT PROJEcr PROJE.CT PROJECT PROJECT 

1992 0.25 0.25 33,270 28,703 
1993 0.26 0.26 38,270 28,703 
1994 0.26 0.26 38,270 28,703 
1995 0.27 0.27 38,270 28,703 
1996 0.28 0.28 38,270 39,004 356 28,703 0 356 
1997 0.28 0.28 38,270 39,004 365 28,703 0 365 
1998 0.29 0.29 38,270 39,004 428 28,703 41 387 
1999 0.30 0.30 38,270 39,004 494 28,703 83 410 
2000 0.30 0.31 38,270 39,004 563 28,703 129 435 
2001 0.31 0.32 38,270 39,004 636 28,703 176 .;60 
2002 0.32 0.33 38,270 39,004 652 28,703 181 471 
2003 0.33 0.33 38,270 39,00-1 668 28,703 185 483 
2004 0.34 0.34 38,270 39,004 685 28,703 190 495 
2005 0.34 0.35 38,270 39,004 702 28,703 194 508 
2006 0.35 0.36 38,270 39,004 713 28,703 197 515 
2007 0.36 0.36 38,270 39,004 723 28,703 200 523 
2008 0.36 0.37 38,270 39,004 734 28,703 203 531 
2009 0.37 0.37 38,270 39,004 745 28,703 206 539 
2010 0.37 0.38 38,270 39,004 756 28,703 209 547 
2011 0.38 0.38 38,270 39,00. 768 28,703 213 555 
2012 0.38 0.39 38,270 39,004 779 28,703 216 563 
2013 0.39 0.40 38,270 39,004 791 28,703 219 572 
2014 0.39 0.40 38,270 39,004 803 28,703 222 580 
2015 0.40 0.41 38,270 39,004 815 28,703 226 589 

Note: Losses without project 4.00% 
Losses with project 2.50% 
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Table B-3-9 
TOTAL AGRICULTURAL DEVELOPMENT BI-NEI.ITS 

BONGABON - Ma. AURORA ROAD 
Km. POST 38 - Mm. AURORA SIECTION 

NET DEVELOPMIENT BENEFITS BY PRODUCT 

YEAR PADDY CORN COCONUT COFFiI BANANA 
OTHER 
CROPS LIVESTOCK POULTRY 

TOTAL 
NET 

BENI'EFITS 

1992 

1993 

1994 

1995 -
1996 

1997 
532,237 

476,731 
587,404 

585,701 
675 

692 
105,636 

112,872 
157,345 

161,279 
84,719 

86,837 
356 

365 
1.468,373 

1,424,477 
1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

417,223 

427,654 

438,345 

449,304 

460,536 

472,050 

483,851 

495,947 

5z4,002 

582,309 

580,620 

648,579 

716,974 

785,810 

855,092 

852,613 

709 

727 

745 

832 

924 

1,020 

1,121 

1,227 

120,468 

128,440 

136,804 

140,224 

143,730 

1.17,323 

151,006 

154,782 

178,841 

197,437 

21'7,119 

2..2, i47 

228,111 

233,814 

239,659 

215,651 

93,115 

99,701 

106,609 

109,274 

112,006 

114,806 

117,677 

120,618 

387 

410 

435 

460 

471 

483 

495 

508 

1,394,745 

1,436,677 

1,480,678 

1,571,221 

1,662,753 

1,755,307 

1,848,902 

1,871,345 
2006 

2007 

2008 

2009 

20'0 

2011 

2012 

2013 

2014 

2015 

503,387 

510,937 

518,601 

526,380 

534,276 

542,290 

550,425 

558,681 

567,061 

575,567 

763,580 

847,675 

845,216 

842,765 

840,321 

837,884 

835,454 

833,032 

830,616 

828,207 

1.245 

1,264 

1,283 

1,302 

1,321 

1,341 

1,361 

1,382 

1,403 

1,424 

157,103 

159,460 

161,852 

164,280 

166,744 

169,245 

171,784 

174,360 

176,976 

:79,630 

249,335 

253,075 

256,872 

260,725 

264.636 

268,605 

272,63.1 

276,724 

280,875 

285,088 

122,428 

124,264 

126,128 

128,020 

129,940 

131,889 

133,868 

135,876 

137,914 

139,983 

515 

523 

531 

539 

547 

555 

563 

572 

580 

589 

1,797,593 

1,897,198 

1,910,483 

1,924,011 

1,937,735 

1,951,810 

1,966,089 

1,980,626 

1,995,424 

2,010,487 
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Table 13-3-10
 
IMPACT OF1TE ROAD
 

ON COCONUT MARKETING CIARGES
 

(1991 Prices/100 nuts)
 

WlTIIOUT I WITH 
-.--.--.-.... PROJECT-..... .PROJECT,, 

Farm Price 	 1,650 1,870 
-larvesting and 
collecting 	 ,80 80 

70 70I lusking 

Animal Ira nsport 
to road 100 100 

Transport to market 350 280 
Buyer margin 300 150 
Wholesaler margin 250 250 

Wholesale Price -.----- 2,800 - 2,800 

Estimated number of husked nuts/ton = 1250 (PCA) 
Wholesale price/ton = P 3,500 

* Reduction due to lower cost and increased 

competition anong tr:nsporters. 

Assumes pax t of production issold directly 

to wholesalers, bypasing I:lrangay buyers. 

IMPACT OF THE ROAD
 
ON CITRUS MARKETING CHARGES
 

(1991 Prices per ton)
 

wiii-lOW.... ff WITH 
___PROJCT -PROJECT 

F:-,rm Price 	 5,810 6,090
 
Ha:vesting/Sorting 2,075 2,075
 
Animal tran:;port 210 210
 
to road
 

Transport to market 450 
 400 
Buyer margin 	 480 250
 
Wholesaler margin 300 300
 

Wholesale Price 	 _93_25 9,325 

* Reduction due to lower cost and increased 

competition among transporters. 

' Assumcs part of produrtion is sold directly 

to wholcsalers, bypassing barangay buyers. 
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Table B-3-11
 
VALUE ADDED AS A PROPORTION OF GROSS VALUE OF
 

PRODUCTION BY AGRICULTURAL ACTIVITY
 
REGION IV
 

YIELD 
ECONOMIC 

PRICE 
GROSS VALUE OF NET VALUE OF 

PRODUCTION PRODUCTION 
(ton/h ) (P/ton) (G VP . . . . (NV 

I PADDY 2.71 2,130 5,772 533 
CORN (MAIZE) 2.02 2,780 5,616 1,710 
BANANA 
 4.91 1.310 6,432 

I COCONUT 1.64 1,700 2,788 2,352 
,COFFEE 0.96 23,840 22,886 14,781 
ROOTCROPS 5.58 1,190 6,640 3,662 
VEGETABLE and 
OTHER CROPS 5.00 6,000 30.000 
POULTRY/L!VESTOCK 

FISHERIES 
FORESTRY 

Source. National Road Improvement Project 
(1) Largely cassava (2)Consu!tants' estimates 

LABOR & PURCHASED 
INPUTS/ 
G V P (_)__ 

0.91 
0.70 
0.65 (2) 
0.16(2) 

0.35 
0.45 (1) 

0.60 (2) 

0.75 (2) 
0.75 (2) 
0.4(0 (2) 



ethnic tribes among others. Other tourists who have gone to Aurora were tile "water-enthusiast" 
tourists who enjoyed surfing and swimnling in the beach. However, no official record could
show the number of tourists who had visited the area, and the particular activities they indulged 
in. 

The attractiveness of an area is affected by the type of access leading to that area. Travel 
comforts offered by good roads as well as the amenities of high standard tourist facilities
enhance the attractiveness of tourist areas. These at present, do not exist in Aurora Province. 

The Palayan-Bongabon-Ki. 38- Naiia Aurora Road will provide a shorter road link between 
Nueva l-cija and Aurora, and will serve as an alternative to the existing Palayan-Baler National
Road. The faster travel and greater comfort offered by the improved road will probably 
encourage more naturalists and back-packers as well as other types of tourists to visit the area. 

The computation of tourisin benefits is based on the followii,,g: 

* Estimated iiunber of tourists coming to Aurora 

In 1990, 893,763 forcign tourists visited the Philippines. Only a very small 
proportion of these tourists constitute the naturalists most of whom could have 
gone to Palawan, Banawe and other nature-laden areas. Travel comforts and the 
presence of tourist facilities could have attracted these tourists to these places.
In the absence of tourist statistics, an arbitrary estimate of 30 tourists is assumed 
to have visited Aurora province in 1990. 

0 Growth Projection 

The annual growth of foreign tourist arrival for the period of 1985-89 is estimated 
at 9%. However, tourist arrival in 1990 dropped by 13.89% compared to 
previous year, with foreign tourist arrival declining by 16.94%. This could well 
have been the effect of the attempted coup d'etat in 1989 and tile calamities that 
hit the country in 1990 (earthquake in Luzon and super typhoon in Visayas).
Mount Pinatubo eruption could have further negative effect to tourism but after 
the danger of lahar and niudflows has gone, it could become an attraction to some 
types of tourist and cause higher tourist arrival. 

In the absence of official data for tourist arrival in Aurora, the Consultant 
assumed a conservative growth rate of 5% per annum. This figure is projected 
to increase to 7% each year "with the project" to continue up to the end of the 
project life. Table B-3-12 presents the tourist arrivals in the Philippines from 
1981-90. 

B - 3 - 15 



Table B-3-12VISITOR ARRIVALS TO TIlE PIIILIPPINES BY REGION OF RESIDENCE IN THE LAST TEN YEARS 

OIIN 1981 1 1982 J 1987 1984 1 1985 1986 1987 1988 1989 1990 
ASEAN 8S.509 80.171 64.6,41 57.190 41J.454 46.884 46.52S 59.t,71 64.806 47.758 

East Asia 335.875 295.226 304.61o 27,.35 S 25!1.75Q 255.S72 -157.37i 387.w62 472.713 3c)5.888 

South Asia 10.309 10.831 11.1!2 I1.555 Q.957 6.908 6.344 5.781 6.34S 6.474 

North America 166.0S3 163.55 4 165.217 17o,.03) 177.52 IS2. jo3 1'3.,'Q4 23!.232 207.z,79 224.510 
Oceania 67.67 'J 66.87() 5 ,73 52.9 00 5083 6 47.110 45.l5 4 . 698 54.143 SOu.78 

Europe 105.704 98.742 9 6.8Sh2 s5.55o 70.oJ I 80.2i,1 8n.8o5 Q9.930 1tn).339 11 2.0K3 

Middle East 15.254 16.374 14.2tir 17.,S(n 13.53,j .t7, 20.3,,o[ l 17.778 15.,02 13.112 

Others & UnspecifiedI_R e i e c - 92.372 Q2.774 2.077O 7 1.(o1 7 .3o ,t, 7 1.7 1S 70. 33 S ,,X3 1 ,X;o 72 ,14,0.o 2374Residences 

TOTAL 881.155 824.521 7'Q5.537 747.459 706.S32" 711.582 -'21.950 Q 7537.583 1.07t. 193 803.763 

Overseas Filipinos 57.798 66.286 65.013 60.253 66.542 69.)3i 72,750 I 17 .. . ... 1 .53) 1 13j,,
1r 13o.757 

GRAND TOTAL 931t.953 890.807 860.550 816.712 773.074 781.517 794,700 1.043.114 1.189.719 1.024.520 

L Percent Chan,e -5.13_.4097 5.09 ' -5.43 - 1.09 IT-3S .40% 1.,9X 1 31.26, 14.05',l -13.89 % 

Source: Department of Tourism 



Tourists get ideas of interesting places to see from advertisements and through 
relatives and friends who had earlier visited those places. Aorora is not 
commercially advertised as "naturalist paradise" and its beachcs are !Lss known. 
Information on tile natural beauty of its wilderness spreads by word of mouth. 
File improved road, together with its proximity to Manila as compared to otner 
similar tourist attractions Will be an added factor to its attractiveness and thus will 
contribute to a higher growth rate in the case "with the project" 

Only henetits from forcign tourists Were considered in this study. The 
Consultants consider that while thcre may be local tourists and overseas Filipinos 
who are also interested in Mountain trekking, sightseeing, and beach surfing, 
their proportion is very small as compared to the foreign tourists. Besides, they 
are expected to visit the more popular areas for social reasons. 

* Average Stay 

The average stay of foreign tourists in 1990 is 10 nights. In 1989, foreign 
tourists spent an average of 9.8 nights of which 5.7 is in Mletro-Manila and 4.2 
at other locations. This duration is considered by the Consultants as applicable 
to the tourists who visited Aurora taking into account the activities of these 
tourists during their stay. 

The Consultant also considers the decision by some tourists to stay longer as a 
result of shorter travel time and greater travel comfort. 

Average Daily Expenditure 

Foreign tourists spent an average of US $113.69 in 1990. Expenses were 
associated to accommodation, entertainment, food and beverages, transportation 
and others. These Were spent in areas where most of the amenities of high
standard tourist facilities are present. For Aurora, expenses Were estimated at US 
$36.54 per day, very much lower than the average expenditures of tourists in 
other places. This is due to lower chances of spending associated to their 
(naturalists) type of activity as well as lower spending opportunities due to the 
absence of tourism-oriented business in the area. Fable B-3-13 presents the 
breakdown of tourist's daily expenditures. 

As the number of tourists increase, more investments will probably be put to 
tourism-oriented business such as souvenir shops, better accomodations and 
entertainment. Daily exp,.-nditures are then expected to increase due to additional 
opportunities for spending. Increase in expenditures "with the project" is 
assumed to grow slightly higher than "without the project". 
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Table B-3-13 
AVERAGE DAILY EXPENI)ITURES 

1990 

ITEMS AMOUNT (IN US DOLLARS) 

PHILIPPINES AURORA 

Accon modal ions 40.69 5.35 
Food and lcvcrav~e 21.60 10.80 
Shopping 23.63 4.63 

n tc r tanmcnt/R real io 16.14 5.35 
NMIsc hcHuIaIs 4.46 2.23 
Local lran, portation 4.61 4.61 
Guided lour 0.15 3 57 

TOTAL 113.69 36.54 

Source: )cpartmcnt of Tourism, Consultant Estimates 

The net benefits is estimated as the net economic value of the difference in the total expenditures 
"with" and "without" the project. The net economic value is estimated as 20%, corresponding 
to one-third of the value-added to the investment cost in 1988 as studied by the Consultants in 
the RIF project. It is assumed that the general movement of the prices of commodities and 
factors of production for the past two years had not significantly changed this proportion. 

The total tourism benefits is attributed to the whole stretch of the Tablang-13ongabon-Km 170-
Km 38-Maria Aurora Road. These benefits are distributed to each road section in proportion 
to their length. l'able 13-3-15 presents the benefits correspondiig to each road section. 

B.3.3 TOTAL DEVELOPMEINT BENEFITS 

The total development benefits from the improved road consist of either agricultural or tourisn 
benefits, or combined, where applicable. Table B-3-16 presents the Total Development Benefits 
for Kin. 38-Maria Aurora section. 
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Table B--3-14 
TOURISM BENEFITS 

PALAYAN - KM. 170- MA. AURORA ROAD 

FOREIGN TOURISTS 

NUMBER OF TOURISTS AVERAGE STAY EXPENDITURES/DAY TOTAL EXPENDITURES BENEFITS 
YEAR 

_ 
VIT-OUT'PROJECT WITHPROJECT WITHOUTPPROJECT WITHOJECT WITHOUTPROJECT WITHPROJECT WITHOUTIPROJECT WITH

PROJECT 
($) (p) 

1992 
1993 
1994 
1995 

30 
32 
33 
35 

4 
4 
4 
4 

36.54 
37.27 
38.02 
38.78 

4,385 
4,696 
5,030 
5,387 

1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 

36
38 
40 
42 
44 
47 
49 
51 
54 
57 
59 
62 
65 
69 
72 
76 
80 
84 
88 
92 

46
49 
52 
56 
60 
64 

73 
78 
84 
90 
96 
103 
110 
118 
126 
135 
144 
154 
165 

4
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4.4
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 

39.55
40.34 
41.15 
41.97 
42.81 
43.67 
44.54 
45.43 
46.34 
47.27 
48.21 
49.18 
50.16 
51.16 
52.19 
53.23 
54.30 
55.38 
56.49 
57.62 

43.51 
45.68 
47.97 
50.37 
52.88 
55.53 
58.30 
61.22 
64.28 
67.49 
70.87 
74.41 
78.13 
82.04 
86.14 
90.45 
94.97 
99.72 

104.71 
109.94 

5,769
6,179 
6,617 
7,087 
7,590 
8,129 
8,707 
9,325 
9,987 

10,696 
11,455 
12,269 
13,140 
14,072 
15,072 
16,142 
17,288 
18,515 
19,830 
21,238 

8,726
9,803 

11,014 
12,374 
13,903 
15,620 
17,549 
19,716 
22,151 
24,886 
27,960 
31,413 
35,292 
39,651 
44,548 
50,049 
56,231 
63,175 
70,977 
79,743 

591 
725 
879 

1,057 
1,262 
1,498 
1,768 
2,078 
2,433 
2,838 
3,301 
3,829 
4,431 
5,116 
5,895 
6,782 
7,789 
8,932 

10,229 
11,701 

18,923
23,198 
28,139 
33,838 
40,398 
47,937 
56,589 
66,503 
77,849 
90,819 

105,629 
122,524 
141,777 
163,702 
188,647 
217,009 
249,234 
285,823 
327,343 
374,433 



Table B-3-15
 
TOURISM BENEFITS
 

PALAYAN - KM. 170- MA. AURORA ROAD
 

FOREIGN TOURISTS 

________TOURISM 

YEAR, SEGMENT 5C 
, 

1992 
1993 
1994 
1995 
1996
1997 

2,094
2,567 

1998 3,114 
1999 3,745 
2000 4,471 
2001 5,305 
2002 6,263 
2003 7,360 
2004 8,615 
2005 10,051 
2006 11,690 
2007 13,559 
2008 15,690 
2009 18,116 
2010 30,877 
2011 24,016 
2012 27,582 
2013 31,631 
2014 36,226 
2015 41,437 

[SEGMENT 5B 

7,948
9,743 

11,818 
14,212 
16,967 
20,134 
23,767 
27,931 
32,697 
38,144 
44,364 
51,460 
59,547 
68,755 
79,232 
91,144 

104,678 
120,046 
137,484 
157,262 

BENEFITS (IN PESOS) 
SEGMENT 5A KM. 38-

~~MA.AUIC,OA 
TOTAL 

... 

4,289
5,258 

4,592
5,629 

18,923
23,198 

6,378 6,828 28,139 
7,670 8,211 33,838 
9,157 9,803 40,398 

10,866 11,633 47,937 
12,827 13,732 56,589 
15,027 16,138 66,503 
17,646 18,891 77,849 
20,586 22,039 90,819 
23,943 25,633 105,629 
27,772 29,732 122,524 
32,136 34,405 141,777 
37,106 39,725 163,702 
42,760 45,778 188,647 
49,189 52,661 217,009 
56,493 60,481 249,234 
64,786 69,360 285,823 
74,198 79,435 327,343 
84,871 90,862 374,433 



Tablc B-3-16 
SUMMARY OF DEVELOPMENT BENEFITS 

BONGABON - MA. AURORA ROAD 
KM POST 38-MA. AURORA SECTION 

NET DEVELOPMENT BENEFITS (N PESOS) 
YEAR AGRICULTURAL TOURISM TOTAL 

1992 - -

1993 - -

1994 - -

1995 - - -
1996 1,468,373 4,592 1,472,965 
1997 1,424,477 5,629 1,430,106 
1998 1,394,745 6,828 1,401,573 
1999 1,436,677 8,211 1,444,888 
2000 1,480,678 9,803 1,490,481 
2001 1,571,221 11,633 1,582,854 
2002 1,662,753 13,732 1,676,485 
2003 1,755,307 16,138 1,771,445 
2004 1,848,902 18,891 1,867,793 
2005 1,871,345 22,039 1,893,384 
2006 1,797,593 25,633 1,823,226 
2007 1,897,198 29,732 1,926,931 
2008 1,910,483 34,405 1,944,887 
2009 1,924,011 39,725 1,963,736 
2010 1,937,785 45,778 1,983,564 
2011 1,951,810 52,661 2,004,471 
2012 1,966,089 60,481 2,026,570 
2013 1,980,626 69,360 2,049,986 
2014 1,995,424 79,435 2,074,859 
2015 2,010,487 90,862 2,101,350 
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Table B-4-1 

PROVINCE OF NUEVA ECIJA 

DISTRIBUTION OF MANUFACTURING EMPLOYMENT BY INDUSTRY 

(1988 Data and Peso Values) 

Number of Establishments by Employment 

PSIC 

Code Type of Manufacturer Total 

I 
to 
4 

5 

to 
9 

10 

to 
19 

20 

to 
49 

50 

to 
99 

100 

to 
199 

200 

to 
499 

500 

to 
999 

1000 

to 
1999 

2000 

& 
Over 

Total 

Full-time 
Employees 

Value 
of 

Production 
P Millions 

31 Food and Beverages 

311 
312 Food 
313 Beverages 
314 Tobacco 

121 

121 

0 
0 

36 

36 

34 

34 

40 

40 

10 

10 

1 

1 

0 0 0 0 0 1203 

1203 

0 
0 

230,796.2 

230,796.2 

0.0 
0.0 

32 Textile,Apparel,Leather 
321 Textile 
322 Wearing Apparel 
323 Leather Products 
324 Footwear 

24 
5 

14 
I 
4 

19 
5 
9 
1 
4 

3 

3 

I 

1 

1 

I 

0 0 0 0 0 0 97 

10 
71 

1 
15 

1,650.1 
580.5 
708.9 
44.8 

316.0 

33 Wood Based Industries 
331 Wood & Cork Products 
332 Wood Furniture/Fixtures 

30 
20 
10 

16 
11 
5 

6 
3 
3 

5 
3 
2 

3 
3 

0 0 0 0 0 0 259 
198 
61 

22,166.8 
18,790.8 
3,376.0 

34 Paper Based Industries 
341 Paper 
342 Printing & Publishing 

9 
2 
7 

1 
1 
0 

4 
I 
3 

3 

3 

1 

1 

0 0 0 0 0 0 91 
8 

83 

4,472.3 
164.7 

4,307.7 

35 Chemical and Rubber 
351 Industrial Chemicals 
352 Other Chemicals 
353 Petroleum Refineries 
354 Petroluem & Coal Prod 
355 Rubber Products 
356 Plastic Prod, nee 

6 
0 
3 
0 
0 
3 
0 

4 

3 

1 

2 

2 

0 0 0 0 0 0 0 0 20 
0 
7 
0 
0 

13 
0 

285.3 
0.0 

88.2 
0.0 
0.0 

197.0 
0.0 

36 Non-Metallic Industry 
361 Potter, China, etc. 
362 Glass 
363 Cement 
369 Other Products 

18 
4 
0 
0 

14 

9 
4 

5 

4 

4 

4 

4 

0 0 1 

1 

0 0 0 0 222 
10 
0 
0 

212 

8,677.5 
81.3 

0.0 
0.0 

8,596.3 

37 Basic Metal Industry 
371 Ferrous Basic Industry 
372 Non-Ferrous Basic Ind. 

2 
1 
1 

2 
1 
1 

0 0 0 0 0 0 0 0 0 3 
1 
2 

90.0 
35.0 
55.0 

38 Metal Prod.& Machinery 
381 Frbricated Metal Prod. 
382 Non-Electric Machinery 
383 Electrical Machinery 
384 Transport Equipment 
385 Other Equipment 
386 Metal Furniture/Fixture 

28 
14 
9 
2 
3 
0 
0 

21 
13 

3 
2 
3 

6 
1 

5 

1 

1 

0 0 0 0 0 0 0 109 
38 
58 
4 
9 
0 
0 

5,640.9 
2,914.5 
2,542.2 

96.2 
88.0 
0.0 
0.0 

39 Other Manufacturers 7 6 1 24 1,095.9 

Total 245 114 60 54 15 1 I 0 0 0 0 2028 274,875.0 

Source: National Statistics Office Printout 
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Table B-4-2 
PROVINCE OF NUEVA ECIJA 

DISTRIBUTION OF ESTABLISHMENTS EXCLUDING AGRICULTURE, 
MANUFACTURING AND PUBLIC ADMINISTRATION 

NUMBER OF ESTABLISHMENTS BY EMPLOYMENT 

PSIC 
CODE TYPE OF ESTABLISHMENT 

---
TOTAL 

1 
to 
4 

to 
9 

10 
to 

19 

20 
to 

49 

50 
to 

99 

100 
to 
199 

200 
to 
499 

500 
to 
999 

1,000 

1,999 

2,000 
& 

Over 

TOTAL 

EMPLOYED 
FULL-TIME 

VALUE OF 
PRODUCTION 

P.000s 

21 
22 

Mining & Quarrying 
Metallic Ore Mining 
Non-Metallic Mining 

2 
0 
2 

0 

0 

0 

0 

1 1 

1 

0 0 0 0 0 0 41 
0 

41 

2,157.2 
0.0 

2,157.2 
4 

41 
43 

Electricity, Gas & Water 
Electricity, Gas & Steam 
Waterworks & Supply 

12 
6 
6 

2 
0 
2 

1 
0 
1 

0 
0 
0 

2 
0 
2 

3 
3 
0 

4 
3 
1 

0 0 0 0 931 
729 
202 

258,599.5 
240,329.8 

18,269.7 
5 Construction 10 1 4 1 3 1 243 28,878.2 

w 
* 

6 
61 
62 

Wholesale & Retail 
Wholesale Trade 
Retail Trade 

251 
60 

191 

134 
32 

102 

79 
16 
63 

21 
4 

17 

16 
8 
8 

1 

1 

0 0 0 0 0 1,695 
513 

1,182 

607,282.3 
320,550.6 
286,731.7 

7 

71 
72 
73 

Transportation, Storage
& Warehousing 

Transportation 
Storage and Warehousing 
Communications 

17 
14 
3 
0 

8 
7 
1 

3 
2 
1 

4 
3 
1 

1 
1 

0 
0 

1 
1 

0 0 0 0 293 
268 

25 
0 

16,589.8 
13,456.5 
3,133.4 

0.0 
8 

81 
82 
83 
84 
85 

Finance, Insurance, Real Estate 
& Business Services 

Banking 
Financial Intermediaries 
Insurance 
Real Estate 
Business Services 

84 
54 

5 
4 
2 

19 

28 
3 
4 
3 
1 

17 

14 
13 
0 
0 
0 
1 

31 
29 

1 
1 
0 
0 

11 
9 

1 
1 

0 0 0 0 0 0 946 
796 
24 
19 
43 
64 

141,280.7 
128,567.0 

2,337.7 
697.4 

8,002.2 
1,676.5 

9 

93 
94 
96 
97 
98 

Community, Social and 
Personal Services 

Education 
Health 
Recreation & Culture 
Personal & Household 
Restuarants & Hotels 

156 
47 
13 
20 
39 
37 

72 
8 

10 
7 

32 
15 

27 
5 
1 
5 
5 

11 

27 
10 
0 
5 
2 

10 

15 
12 
0 
2 

1 

I1 
8 
2 
1 

1 
1 

3 
3 

0 0 0 2,844 
2,044 

164 
235 
122 
279 

126,367 
72,357.0 
12,980.2 
16,735.3 
4,570.0 

19,724.3 
Total 532 245 128 85 49 16 6 3 0 0 0 6,993 1,181,154.5 

Source: National Statistics Office Printout 



Table B-.4-3 

PROVINCE OF AURORA 
DISTRIBUTION OF MANUFACTURING EMPLOYMENT BY INDUSTRY 

(1988 Data and Peso Values) 

PSIC 

Code Type of Manufacturer 

31 Food and Beverages 

311 
312 Food 
313 Beverages 

314 Tobacco 

32 Textile,Apparel,Leather 
321 Textile 
322 Wearing Apparel 
323 Leather Products 
324 Footwear 

33 Wood Based Industries 
331 Wood & Cork Products 
332 Wood Furniture/Fixtures 

34 Paper Bascd Industries 
341 Paper 
342 Printing & Publishing 

35 Chemical and Rubber 
351 Industrial Chemicals 
352 Other Chemicals 
353 Petroleum Refineries 
354 Petroleum & Coal Prod 
355 Rubber Products 
356 Plastic Prod, nec 

36 Non-Metallic Industry 
361 Potter, China, etc. 
362 Glass 
363 Cement 
369 Other Products 

Total 

9 

9 
0 
0 

3 
0 
3 
0 
0 

21 
18 
3 

I 
0 
1 

0 
0 
0 
0 
0 
0 
0 

2 
0 
0 
0 
2 

1 

to 

4 

9 

9 

2 

2 

7 
4 
3 

1 

1 

0 

2 

2 

5 

to 

9 

0 

1 

1 

3 
3 

0 

0 

0 

Number of Establishments by Employment 

10 20 50 100 200 500 1000 
to to to to to to to 
19 49 99 199 499 999 1999 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

4 2 3 1 1 0 0 
4 2 3 1 1 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

2000 

& 

Over 

0 

0 

0 

0 

0 

0 

Total 
Full-time 

Employees 

23 

23 
0 
0 

8 
0 
8 
0 
0 

904 
892 
12 

3 
0 
3 

0 
0 
0 
0 
0 
0 
0 

2 
0 
0 
0 
2 

Value 
of 

Production 

(P 000s) 

577.4 

577.4 
0.0 
0.0 

362.6 
0.0 

362.6 
0.0 
0.0 

75,183.7 
74,903.5 

280.2 

51.2 
0.0 

51.2 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

140.8 
0.0 
0.0 
0.0 

140.8 

37 Basic Metal Industry 
371 Ferrous Basic Industry 
372 Non-Ferrous Basic Ind. 

38 Metal Prod.& Machincry 
381 Fabricated Metal Prod. 
382 Non-Electric Machinery 
383 Electrical Machinery 
384 Transport Equipment 
385 Other Equipment 
386 Metal Furniture/Fixture 

0 
0 
0 

8 
5 
0 
0 
3 
0 
0 

0 

8 
5 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 
0 

18 
14 
0 
0 
4 
0 
0 

0.0 
0.0 
0.0 

197.2 
12.0 
0.0 
0.0 

185.2 
0.0 
0.0 

39 Other Manufacturers 0 0 0.0 

Total 44 29 4 4 2 3 1 1 0 0 0 958 76,512.9 

Source: National Statistics Office Printout 
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Table 13-4-4 
PROVINCE OF AURORA 

DISTRIBUTION OF ESTABLISIIMENTS EXCLUDING AGRICULTURE, 
MANUFACTURING AND PUBLIC ADMINISTRATION 

(1998 DATA AND PESO VALUES) 

NUMBER OF ESTABLISHMENTS BY EMPLOYMENT 

PSIC 

CODE TYPE OF ESTABLISHMENT 

2 Mining & Quarrying 
21 Metallic Ore Mining 
22 Non-Metallic Mining 

4 El,ctricily, Gas & Water 
41 Electricity, Gas & Steam 
43 Waterworks & Supply 

5 Construction 

6 Wholesale & Retail 
61 Wholesale Trade 
62 Retail Trade 

TOTAL 

1 

0 

I 
0 

1 

57 
12 
45 

1 

to 
4 

0 

0 

46 
9 

37 

5 

to 
9 

0 

0 

9 
2 
7 

I0 

to 
191 

1 
1 

0 

1 

2 
1 
1 

20 

to 
49 

01 

0 

0 

50 

to 
99 

0 

1 
1 

0 

100 

to 
199 

0 

0 

0 

200 

to 
499 

0 

0 

0 

500 

to 
999 

0 

0 

0 

1000 

1999 

0 

0 

0 

2000 
& 

Over 

o 

0 

0 

TOTAL 
EMPLOYED 
FULL-TIME 

13 
13 

66 

19 

180 
44 

136 

VALUE OF 
PRODUCTION 

P 000s 

NA 
NA 
0.0 

8,785.4 
8,785.4 

0.0 

476.7 

20,751.3 
6,106.2 

14,645.6 
7 

71 
72 
73 

Transportation, Storage& Warehousing 
Transportation 
Storage and Warehousing 
Communications 

29 
29 

0 
0 

9 
9 

15 
15 

2 
2 

3 
3 

0 0 0 0 0 0 261 
236 

25 
0 

5,283.0 
5,233.0 

0.0 
0.0 

8 

81 
82 
83 
84 
85 

Finance, Insurance, Real Estate
& Business Services 

Banking 
Financial Intermediaries 
Insurance 
Real Estate 
Business Services 

8 
4 
0 
0 
0 
4 

4 

4 

1 
1 

2 
2 

1 
I 

0 0 0 0 0 0 59 
53 

0 
0 
0 
6 

5,613.8 
5,466.4 

0.0 
0.0 
0.0 

147.4 
9 

93 
94 
96 
97 
98 

Community, Social and
Personal Services 

Education 
Health 
Recreation & Culture 
Personal & Household 
Restuarants & Hotels 

Total 

41 
7 
2 
5 

16 
II 

138 

30 

2 
4 

16 
8 

89 

3 

1 

2 

28 

5 
4 

1 

13 

2 
2 

6 

1 
1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

261 
174 

2 
17 
25 
43 

859 

7,162.8 
5,057.5 

36.0 
335.0 
657.4 

1,076.9 

48,073.4 

Source: Na:ional Statistics Office Printout 
(Total Production Value excludes the value of mining output.) 
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Appendix C-1
 
PRICING OF INPUTS AND OUTPUTS
 

A. INTRODUCTION 

The determination of the financial costs and benefits for a project, whether it be a private or 
public initiated project, has been firmly established and is quite straightforward. On the other 
hand, the measurement of costs and benefits to the economy in general is quite difficult due to 
price distortions, i.e., the costs and benefits of a project may not reflect the economic or scarcity 
value of these costs and benefits. In this respect, adjustments to the actual or quoted prices to 
reflect their "true" economic values are necessary. The adjusted actual or quoted prices are 
called "shadow" or "accounting" prices. 

Actual or quoted prices are the result of a complex of interworkings involving the market, 
society and government. In other words, actual prices are not determined by the marketplace 
alone, but are also determined by custom, decree and government regulation. This occurs in 
all countries. While most countries make use of the price mechanism, no country relies entirely 
on it. 

Theoretically, the allocation of resources based on the price system alone would be most 
efficient and would maximize benefits for the economy as a whole. Thus, the impetus for 
shadow pricing -- to maximize output. 

Under perfect competition, economic resources tend to move where they receive the highest 
prices and thereby produce the maximum economic value. Producers and sellers allocate 
resources where they can fetch the highest prices and thereby maximize their incomes at the 
same time minimize their costs, i.e., use the least amount of resources to produce a unit of 
output and thereby benefit the economy. In this regard, Nihal Amerasinghe states: 

The optimum degree of efficiency in resources allocation is attained when the output from a given quantity 
of resources is maximized, i.e., it cannot be increased by shifting resources from one use to another. 
Under these optimum conditions, equilibrium prices will prevail in all markets; costs would be minimized 
and profits maximized.' 

On the other hand, inefficient resource allocation occurs when costs exceed receipts in a 
particular industry or production unit. It is a condition in which total output or econonic value 
could be increased by shifting resources from one enterprise to another. This means that there 
are too many resources in an enterprise or industry, and a shift of resources (such as investment) 
would produce a net increase in economic value or output. 

Nihal Amcrasinghe, Elements of Financial and Economic Analysis of Project, Asian Development Bank, August 1985, p. 49 
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Optimum allocation questions arise from the scarcity of resources in relation to human wants. 
The need to make choices rests on the fact that productive resources, land, labor, and capital, 
have alternative uses. 

Opportunity cost is a measurement of the real cost to the economy of uses and quantity of resources for 
a particular purpose. It measures costs in terms of alternative uses of these resources (i.e., opportunities 
foregone). The actual costs of a given quantity of resources to an individual purchaser may differ from 
the cost to the economy, e.g., if unemployed workers are hired their vages are the cost of their services 
to the employer. But if the alternative "use" of these vorkers is unemployment, the opportunity cost of 
employing them is close to zero. Though there will be some cost to the economy if they consume 
additional food or transport services as a result of being employed.) 

Shadow pricing attempts to assist investment planners by estimating relative costs under 
conditions that are thought to be most efficient, This is a difficult task because deviations from 
the self-regulating market of many buyers and sellers exist for many reasons, e.g., embargos, 
boycotts, imperfect knowledge, oligopolies, barriers to entry and natural monopolies. 

Estimating Shadow or Accounting, Prices 

To adjust for imperfections in the pricing of costs and benefits, the use of shadow or accounting 
prices is necessary. There are several methods of deriving shadow prices such as: 

a. 	 linear programming to solve maximization problems that show appropriate trade
offs on substitutes; 

b. 	 taking price relationships on observed markets for similar items on other 
countries' market for the same items; 

c. 	 by determining prices of other government choices; and 

d. 	 by the adjustment of market prices to allow for the factors not included in such 
market prices. 

The best estimate of shadow prices is given by a well-specified, constrained input-output model 
of the economy. However, the computations of such shadow prices is in all cases quite 
problematic, and as a result, should be considered as approximations. 

There are at least four studies of shadow prices in the Philippines, three of which were 
authorized or co-authored by Dr. Erlinda Medalla of the Philippine Institute for Development 
Studies. These are: 

* 	 Manalaysay, C.P., Estimating the Shadow Price of Capital for the Philippines, 
unpublished M.A. thesis, University of ;he Philippines, 1979. 

'Ibid., p. 47 
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+ 	 Medalla, E.M., Estimating the Shadow Exchange Rate Under Alternative Policy 
Assumptions, unpublished Ph. D. thesis, University of the Philippines, 1979. 

+ 	 Medalla, E.M. and J.H. Power, Estimating tile Shadow Exchange Rate, the 
Shadow Wage Rate and the Social Rate of Discount for the Philippines, PIDS 
Staff Paper Series No. 84-03, Makati, 1984. 

+ 	 Medalla, E.M., et al, Reestimation of Shadow Prices for the Philippines, PIDS 
Working Paper Series No. 90-16, Makati, 1990. 

The rest of this appendix summarizes the findings of the 1990 study. 

B. 	 THE SHADOW PRICE OF FOREIGN EXCHANGE 

The foreign exchange rate in the computation of costs and benefits is very important in the 
realistic evaluation of any project. The official foreign exchange rate is generally used for 
converting all prices into the same foreign (or domestic) currency unit. However, adjustments 
are necessary if there is a significant and prolonged difference between the official and the free 
market or curb rate or when multiple foreign exchange rates exist. 

Medalla, et al, state that: 

The shadow price of foreign exchange or the shadow exchange rate (SER) is an indication of the premium 
placed by the economy on foreign exchange. The wedge between the SER and the official exchange rate 
(OER) is attributed not only to balance of payments (BOP) disequilibrium but perhaps, even more 
importantly, to the existing protection system. 

The SER is primarily used as a general conversion factor for non-tradables to correct for price distortions 
in project evaluation. The need for shadow pricing in project evaluation arise from price distortions 
brought about by market imperfections due to genuine market failures and to government intervention or 
policies (in this case, the protection system).3 

Medalla, et al, used two methodologies in the estimation of the shadow price of foreign 
exchange: the UNIDO method and the Bacha-Taylor method. 

The UNIDO method evaluates the SER as the marginal social value of foreign exchange. This measures 
the SER as the value of incremental consumption due to a marginal increase in foreign exchange. It 
assumes that the protection system will not change in the duration of the project evaluated. 

'Erlinda M. Medalla, Cecille M. del Rosario, Virginia S. Pineda, Rosario G. Querubin and Elizabeth S. Tan, Reestimationof Shadow Prices 
for the Philippines - Working Paper Series No. 90-16, PIDS - NEDAlTDI Project, June 1990, p. 14 
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The SER derived by the UNIDO method is appropriate when used in evaluating small projects in isolation 
and in the short-run. In the long-run, it is inadequate since project evaluation is aimed at identifying 
projects that have long-run comparative advantage such that continued protection is not necessary, implying 
that the protection system needs adjustment.4 

The Bacha-Taylor method, which assumes that the economy will move to free-trade in the 
lifetime of the project and that free-trade is optimal, takes the "free-trade equilibrium" exchange 
rate as the shadow exchange rate. 

Under both methods and using various sets of assumptions, two sets of estimates were made by 
Medalla, et al. These estimates all suggested that the shadow exchange rate was higher than the 
official exchange rate. The UNIDO method showed a range from 16.4 percent to 29.3 percent 
higher for the shadow rate compared to the official rate. The Bacha-Taylor method showed a 
range from 15.3 percent to 26.2 percent. There was also an additional 2.1 percent to 5.6 
percent prcmium for the Balance of Payment constraint. 

Medalla, et al, leave the choice of which shadow exchange rate to use with the project evaluator, 
although the choice should be consistent with the time frame, conditions and assumptions used 
in the evaluation. 

The estimates derived using the Bacha-Taylor method are recommend for long-run project evaluation 
because of the limitations set by the assumptions in the estimates using the UNIDO method. The estimates 
with the higher trade elasticities should be used when the longer run period is considered. 5 

NEDA in its appraisal and prioritization of projects uses 1.2 as the multiplier to the prevailing 
official exchange rate to compute the shadow exchange rate. 

C. THE SHADOW PRICE OF LABOR 

In a developing economy, prevailing wage rates (due perhaps to wage legislation) are usually 
higher than the real cost of the employment wage. The use of shadow wages are necessary to 
reflect the economic or social price of project wages. 

Medalla, et al, concur that in a developing country, the price of labor is not necessarily equal 
to its value in alternative employment due to the prevalence of market imperfections and 
government intervention. They describe the situation as follows: 

'bid. p. 15 

'Ibid. p. 2 1 
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In the traditional or agricultural sector, there is excess supply of unskilled labor while in the modern or 
industrial sector, the wage for this type of labor is set by government legislation and influenced by labor 
union pressures. Inasmuch as it is not determined by market forces, the market wage does not reflect the 
true cost of labor to society. If it is used in social project evaluation, the resulting allocation of resources 
would likewise be distorted. Hence, in place of the market wage, the shadow wage rate (SWR) is 
estimated to indicate road economic cost and ensure efticiency despite the existence of distortions.6 

Medalla, et al, used the traditional and non-traditional approaches in the estimation of the 
shadow wage rate for unskilled labor only, since it is in excess supply in developing countries. 

The computations of the shadow wage rate use the estimates of the shadow exchange rate and 
the social discount rate. The traditional approach uses the marginal cost of labor as the direct 
opportunity cost. The non-traditional approach adds an adjustment for the value placed on 
additional consumption by the worker. Both approaches use a Cobb-Douglas production function 
from which the marginal product capital can be derived. The Cobb-Douglas formula for 
calculating output takes the following form: 

y = A L'"K"
 

where Y = output, A = dimension less coefficient, L = labor, K = capital, c = 

share of capital in output, and l-ca = share of labor in output. 

The traditional approach gave a range of 64 percent to 75 percent of the prevailing wage of 
unskilled labor as the shadow wage rate. Because the additional consumption of the worker can 
be valued differently, the non-traditional approach gave a wide range for the shadow wage rate. 
The lowest showed a shadow wage rate of 43 percent of the prevailing wage; the highest showed 
a shadow wage rate of 183 percent of the prevailing wage rate. 

NEDA uses sixty percent (60%) of the legislated wage rate as the shadow wage rate for 
unskilled labor while the existing wage rate for skilled labor is taken as the shadow wage rate. 

D. THE OPPORTUNITY COST OF CAPITAL 

The opportunity cost of capital, valued at the margin, is the marginal productivity of capital or 
the marginal productivity of investment. It is often estimated by return on physical capital (plant 
and equipment) or return on financial capital (international interest rates). Presumably, the two 
rates of return would be the same if there were perfect competition. 

'Ibid. p. 30 
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Estimates of the marginal productivity of capita are made to shed some light on a more 
important rate -- the social discount rate used in project selection.7 The UNIDO Manual for 
Evaluation of Industrial Projects defines the latter as 

the quantitative estimate of the value society places on future benefits and costs, or in other words, the rate 
at which the value placed by society on future benefits and costs declines over time. The need for such 
an estimate arises in compiling the present value of the social cost and benefits of a project spread over 
a long span of time. The social rate of discount provides the link between costs and benefits occurring at 
different times. The social rate of discount should, in principle, be uniform for the country. 

The essential economic role of the social rate of discount is to help allocate public investment funds to the 
socially most desirable uses. If the SRD is set too low, demand for public investment resources will 
exceed supply, since too many projects will have a positive present value added. If it is set too high, too 
few projects will pass the absolute efficiency test of a positive present value added and there will be an 
excess supply of public investment funds. In principle the SRD should be chosen so that the demand for 
public investment resources will more or less exhaust the available supply. The selection of a social rate 
for the purposes of project evaluation is a responsible exercise for, all other parameters of project being 
given, the soundness of the project may vary considerably with the variation of the social rate of discount. 

For practical reasons it is assumed that the social rate of discount is constant over time.8 

This definition of the social discount rate seems to make the determination of the rate an easy 
matter. Given a known amount of investment funds and given a sufficient number of projects 
whose internal rate of returns (IRRs) are known, the investment planners simply set the rate so 
funds available equal funds needed. But, an incorrect social discount rate, even for a short time, 
could lead to costly mislocations of resources. 

In the traditionalist approach, the marginal productivity of capital equals the social discount rate, 
so that any study of actual returns to investment is directly relevant to project planners. Even 
in the non-traditional approach, such estimates can be valuable if the relationship between the 
marginal productivity of capital and the social discount rate can be theorized. 

Medalla, et al, made two estimates of the marginal productivity of capital. One was based on 
the Cobb-Douglas production function and the other was based on international borrowing rates. 
The former approach produced an estimate of 10.1 percent and the later produced an estimate 
of 12.3 percent. In 1984, Medalla and Power used average return on investment in 
manufacturing as a third method of estimating the marginal productivity of capital. That study 
showed a return of 14.0 percent. 

All of these estimates are below the 15 percent social discount rate used by NEDA and the 
Consultant in this report. The higher rate can be explained as the investment-clearing rate or 
as the adjustment for a sub-optional savings rate. 

7This rate is also called the Social Rate or Discount (SRD) 

'UNIDO, Manual for Evaluation of Industrial Project, 1984. p. III 
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E. SPATIAL AND DISTRIBUTIONAL EFFECTS 

While the determination and use of the shadow prices of foreign exchange, labor and capital 
assists in the measurement of the real costs and benefits to the economy of various projects, they 
are biased toward projects in areas with relatively large markets or areas with pre-existing robust 
economies. When the project under consideration is in an area considered "depressed", where 
the population, income levels and available resources for production are extremely low, then the 
proposed project tends to be of questionable economic feasibility, especially if the investment 
costs are high. Project benefits, in this respect, would be expectedly low. 

Thus, "depressed" areas remain depressed because conventional analysis concludes that capital 
investments are better placed somewhere else where the alternative use would generate a higher 
IRR in excess of the social discount rate. Unless social factors such as poverty alleviation, 
access to healthcare, education, government and employment opportunities are given added 
weight in project evaluation in "special case" areas such as the most depressed provinces, then 
projects in "depressed" area will always be relegated to the lower ranks of the prospective 
investment projects of the national government. To a certain extent, the non-traditional approach 
to project selection addresses this difficulty by taking into account the income distribution in the 
project area. 

In their 1984 study, Medalla and Powers examined the income distribution effects of an 
investment project. This was limited to the gains realized by agricultural workers hired in the 
project construction phase. Tie examination required the estimation of the income distribution 
parameter (d) defined as the ratio of the marginal utility of consumption of the newly-hired 
workers to the marginal utility of consumption for the average worker. 

The range of values for h (1.0 to 2.0), the marginal utility parameter, led to a range in values 
for the social discount rate from 7.6 percent to 12.7 percent. Furthermore, a high (12.7 percent) 
social discount rate implied a very low shadow wage rate (P 4.4 in 1984) and a low social 
discount rate (7.6 percent) implied a very high shadow wage rate (P 41.8). 

The trade off between current consumption and investment now to increase consumption later 
becomes more apparent when the income distribution of project benefits are examined using this 
approach. However, the appropriate combination of shadow rate adjustments (all interrelated) 
is indeterminate because the relevant value for h is not known nor is it observable. 

The analysis implies that very high social discount rates favor current consumption (perhaps to 
the benefit of the current poor), but this also implies very low shadow wage rates and lower 
economic project costs. Low social discount rates encourage capital-intensive projects, lower 
current consumption, with very high shadow wage rates and higher economic project costs. 
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Appendix C-2
 
VEHICLE OPERATING COSTS
 

A. INTRODUCTION 

The HDM-III model requires data of two types: financial data and physical characteristics data. 
The primary financial data required are the costs of the following: vehicle purchase price, f-'el, 
oil, vehicle maintenance, tires and delay (passengers and cargo). 

Tile physical characteristics required are for the roadway conditions and the vehicle 
specifications. Roadway conditions include average positive gradient, average negative gradient,
degree of horizontal curvature and superelevation. The latter were estimated by the design
engineer while vehicle specifications were the HDM-III default values for different vehicle types. 

Once the financial and physical attributes were inputed into the model, the VOCs of each vehicle 
type were obtained for each roughness and operating speed combination by changing these model 
inputs and repeatedly running the model. 

L. PRICES 

The financial and economic costs used with the HDM-III Model are shown below. The 
economic cost of the items shown are net of taxes. 

1. Tires 

Table C-2-1 presents the financial and economic costs of tires based on price quotations of 
retailers and current tax rates. Prices are for one new tire for each vehicle category. Because 
tire prices are higher in Baler than Manila, an additional 20 percent has been added for 
transportation charge for delivery to the project area. (See Table C-2-4). 
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Table C-2-1 
FINANCIAL AND ECONOMIC TIRE COSTS 

(1991 pesos) 

TAXES AS 
FINANCIAL ECONOMIC PCT. OF 

VEHICLE TIRE COST TAXES COST FIN. COST 

Tricycle 2.7 - 18 275 64 211 23.3% 
Car/Jeep 165.0- 13 1,045 254 791 24.3% 
Pickup 175.0- 14 1,436 327 1,109 22.8% 
Jeepney 6.0 - 14 8 ply 1,476 346 1,130 23.4% 
Bus 7.0 - 16 10 ply 6,266 1,450 4,816 23.1% 
Truck 10.0- 20 12 ply 2,391 554 1,837 23.2% 

Source: Quoted prices. Taxes estimated by Consultant. 

2. Vehicles 

Table C-2-2 shows the prices of new vehicles. The prices are based on current customs duties 
(including the 9 percent import surcharge) on completely knocked down (CKD) units and the 
Consultant's estimates of local components. The prices shown do not include the cost of tires. 
The following models have been selected as representative of each vehicle type in the project 
area: tricycle, Kawasaki HD100 with Timbol sidecar; car, Toyota Corolla 1.3, pickup, Mazda 
B2200; jeepney, Transtar Jumbo; bus, Nissan RB31; medium truck, Mazda T3500. 

Table C-2-2 
FINANCIAL AND ECONOMIC VEHICLE COSTS 

(1991 pesos) 

TAXES AS 
FINANCIAL ECONOMIC PCT. OF 

VEHICLE COST TAXES COST FIN. COST 

Tricycle 43,875 9,759 34,116 22.2% 
Car 386,836 111,610 275,226 28.9% 
Jeep 116,836 30,299 86,537 25.9% 
Pickup 421,564 95,211 326,353 22.6% 
Car/Jeep/Pickup 308,412 79,040 229,372 25.6% 
Jeepney 352,980 47,987 304,993 13.6% 
Bus 2,351,104 402,618 1,948,486 17.1% 
Medium Truck 674,378 164,948 509,430 24.5% 

Source: Quoted prices. Taxes estimated by Consultant. 
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Table C-2-3
 
VEHICLE USAGE
 

SERVICE ANNUAL ANNUAL SERVICE 
VEHICLE LIFE 0yrs) :!OURS KILOMETERS LIFE (kin) 

Tricycle 6 1,800 30,000 180,000 
Car/Jeep 12.5 850 20,000 250,000 
Jeepney 7 2,500 50,000 350,000 
Bus 8 3,000 75,000 600,000 
Truck 12 2,000 50,000 600,000 

Source: Consultant's estimates. 

Table C-2-3 presents estimated annual usage and service lifetimes for the different vehicle types. 

3. Fuel and Lubricating Oil 

Table C-2-4 illustrates how prices for fuel, oil and tires in or near the project area differ from 
prices in Manila. The percentage difference between Baler and Manila prices have been used 
in costing vehicle operating costs. 

Table C-2-4 
FUEL PRICES AT DIFFERENT LOCATIONS 

(1991 pesos) 

MANILA CABANATUAN BONGABON BALER 

Regular 15.00 15.25 ----- 15.80
Premium 15.95 16.24 17.32 16.75 
Diesel 7.75 8.00 8.12 8.55
Kerosine 7.75 8.00 8.41 8.55 
Lub. Oijl/ 35.00 ..........- 42.00 
Tires_/2 1,751.00 1,710.00 ----- 2,100.00 

ADD'L ADD'L 
DIPACULAO GABALDON COST_/3 PCT. COST 

Regular 16.00 16.00 0.80 5.3% 
Premium 17.00 ----- 0.80 5.0% 
Diesel 8.75 8.75 0.80 10.3% 
Kerosine 8.75 9.00 0.80 10.3% 
Lub. Oil_/I 43.00 ----- 7.00 20.0% 
Tircs_/2 2,110.00 ..... 349.00 19.9% 

/1 10-40W for diesel engines 
/2 700-15 8 ply 
/3 Baler compared to Manila 

Table C-2-5 presents the estimated cost of fuels assuming crude oil costs $ 22 per barrel and a 
peso-dollar rate of P 32 = $ 1. The fuel costs are an exception to the rule of using 1991 prices 
as the base year for costing benefits and project costs. The crude oil price and peso conversion 
rate shown in the table are thought to be more representative of fuel costs over the planning 
horizon. 
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Table C-2-5
 
ESTIMATED FUEL COSTS
 

(1991 pesos/liter) 

FINANCIAL COST ECONOMIC COST 
FUEL MANILA BALER MANILA BALER 

Premium 10.16 10.67 7.64 8.02 
Regular 9.47 9.95 7.20 7.67 
Diesel 9.47 10.41 9.02 9.96 

Source: Consultant's cstimates based on crude oil cost of S 22 per barrel and 

pcso-dollar rate of P 32 = SI. It is also assumed that tie Oil Price Stabilization 

Fund chargcs arc zero. 

C. VALUE OF PASSENGER TIME 

Some studies omit the time savings that passengers enjoy because of an improvement to a 
roadway that reduces commuting times. Other studies include passengers time savings in 
determining the feasibility of a proposed roadway. For the ARIDP roads, user benefits were 
calculated both with and without the value of passenger time savings. 

The value of passenger time was based on the estimated 1991 per capita income of Aurora and 
Nueva Ecija provinces. The 1988 average family income levels found in the Family Income and 
Expenditure Survey were used to estimate 1991 per capita incomes in the two provinces by 
following the procedure described below. 

In 1988, Aurora Province had 25,433 families with an average family income of 34,141 pesos.'
Total family income was 868.308 million pesos. Similarly, Nueva Ecija Province had 224,698 
families with an average family income of 30,795 pesos. Total family income was 6,919.575 
million pesos. The growth in total income from 1988 to 1991 was proxied by the growth rate 
of Regional Gross Domestic Product (RGDP). The most recent estimates of RGDP growth are 
shown in Table C-2-6. 

'This figure appears to be high. Nevertheless, it will serve as a starting point with adjustments to be 
applied later. 
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Table C-2-6
 
GROSS REGIONAL DOMESTIC PROI)UCT
 

(BILLIONS OF CURRENT PESOS)
 

REGION 1988 1989 1990 PERCENT 
GROWTH
(1988-90) 

NCR Metro Manila 255.351 301.945 346.724 35.8% 

I Ilocos Region 34.733 39.298 43.910 26.4% 

if Cagayan Valley 19.214 22.152 25.539 32.9% 

III Central Lu,.on 70.232 77.362 94.843 35.0% 

IV Southern Tagalog 109.804 125.148 147.938 34.7% 

V Bicol Region 22.846 26.742 31.016 35.8% 

VI Western Visayas 57.576 64.961 75.707 31.5% 

VII Central Visayas 51.796 60.472 70.663 36.4% 

VIII Eastern Visayas 22.168 25.653 28.131 26.9% 

IX Western Mindanao 23.882 27.150 31.699 32.7% 

X Northern Mindanao 43.102 49.463 55.708 29.2% 

XI SouLhern Mindanao 62.526 68.581 78.569 25.7% 

XII Central Mindanao 29.282 33.633 39.960 36.5% 

Source: National Statistical Coordination Board. 

From 1988 to 1990, the percentage growth rates for the regions closest to the study area,
Regions II, III and IV, are very similar, ranging from 32.9 percent to 35.0 percent. For 1990 
to 1991, NEDA projects real growth for these regions to be between 1.0 percent and 3.5 
percent. Inflation must be factored in, however, so that prevailing 1991 income levels are 
comparable to 1991 prices. Thus, the percentage growth rate from 1990 to 1991 is 
approximately 20 percent (with inflation at roughly 18 percent). Overall, the percentage growth 
rate in total income for the study area from 1988 to 1991 was close to 60 percent. 

Using 60 percent as the percentage growth rate for income growth in current pesos for Aurora 
Province produced an estimated of 1991 provincial income of 1,389 million pesos. For Nueva 
Ecija, 1991 provincial income was estimated to be 11,071 million pesos. 

The 1991 populations of Nueva Ecija and Aurora provinces can be estimated by simple
extrapolation from the 1980 and 1990 census data. In 1980, Aurora Province had a population
of 107,145. In 1990, Aurora's population had increased to 139,586, showing a growth rate of 
2.7 percent per annum. Using this growth rate produced an estimated population for Aurora 
Province of 143,327 for 1991. Nueva Ecija Province had a population of 1,069,409 and 
1,312,610 in 1980 and 1990, respectively. This translates to a 2.1 percent growth rate per 
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annum and produced an estimate of 1,339,784 for the province in 1991. 

The total income and population figures for 1991 yield the following per capita income figures
for 1991 for the two provinces: Aurora Province, 9,691 pesos; Nueva Ecija Province, 8,263 
pesos. The simple average of per capita income for the two provinces is 8,977 pesos. Given 
that the 1988 average family income for Aurora appears to be high, a slightly lower figure of 
8,800 pesos in income per capita for the study area in 1991 was taken as the basis for calculating 
the value of passenger time. 

Following the procedures used by the Consultant in the Rural Infrastructure Fund (RIF) project,
the per capita income figure was adjusted for the proportion of the population of working age
and for the proportion of economically active trips taken during working hours. The latter 
figure was estimated to be 70.4 percent of daytime trips. In the case of the proportion of the 
population of working age, the projected age structure of Regions III na IV for the year 2005 
was used. The population projection, done by Population Studies Division of the National 
Statistics Office, indicates that 65.3 percent of the study-area population in the year 2005 will 
be of working age. The year 2005 serves as the approximate mid-point of the lifetime of the 
proposed road upgrades. 

These adjustments gave an estimated value of passenger time of 4.220 pesos per hour. The 
calculations were as follows: 

The estimated capita annual income of 8,800 pesos is equivalent to 13,476 pesos per year per
adult (R 8,800 divided by 65.3 percent). The number of work hours per year was estimated 
to be 2,248 hours (44 hours per week less five holidays per year). Thus, the unadjusted value 
of passenger time is 5.995 pesos per hour (P 13,476 divided by 2,248). Adjusting for the 
proportion of economic related trips taken during working hours gave a value of passenger time 
of 4.220 pesos per hour (P- 5.995 times 70.4 percent). 

D. RESULTS 

Table C-2-7 presents vehicle operating costs for Aurora and Nueva Ecija Provinces (exclusive
of passenger time savings). Table C-2-8 shows VOCs including passenger time savings. The 
occupancy rates by vehicle type for the study area were used in calculating the value of 
passenger time. 
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Table C-2-7 
VEHICLE OPERATING COSTS -- HIDM 1II RESULTS 

W/O TIME VALUE OF USER COSTS (1991 PESOS/KM) 

SPEED 

(km/h) 

10 

20 

30 

2 

3.401 

1.869 

1.364 

3 

3.427 

1.895 

1.390 

4 

3.456 

1.924 

1.419 

5 

3.489 

1.957 

1.452 

6 

3.525 

1.994 

1.489 

7 

3.567 

2.036 

1.532 

ROUGHNESS (n/kim) 

8 9 10 

3.615 3.669 3.729 

2.084 2.139 2.200 

1.581 1.637 1.699 

11 

3.789 

2.260 

1.762 

12 

3.848 

2.320 

1.824 

13 

3.907 

2.380 

1.887 

14 

3.965 

2.441 

1.951 

15 

4.023 

2.501 

2.015 

16 

4.080 

2.560 

2.079 

Vehicle 

Type 

2-3W Vch 

2-3W Vch 

2-3W Vch 
40 
50 

60 

70 

80 

90 

100 

1.118 
0.978 

0.893 

0.895 

0.906 

0.926 

0.955 

1.144 
1.005 

0.919 

0.921 

0.932 

0.952 

0.981 

1.174 
1.034 

0.949 

0.952 

0.963 

0.982 

1.009 

1.207 
1.068 

0.983 

0.987 

0.998 

1.016 

1.041 

1.245 
1.107 

1.023 

1.0-7 

1.03) 

1.059 

;.0S7 

1.288 
1.151 

1.069 

1.074 

1.087 

1.10S 

1.137 

1.338 
1.203 

1.123 

1.129 

1.143 

1.i65 

1.195 

1.396 
1.263 

1.185 

1.193 

1.208 

1.230 

1.259 

1.461 
1.331 

1.255 

1.265 

1.280 

1.300 

1.325 

1.526 
1.399 

1.327 

1.339 

1.357 

1.381 

1.411 

1.592 
1.470 

1.401 

1.415 

1.436 

1.464 

1.499 

1.660 
1.541 

1.477 

1.494 

1.517 

1.546 

1.581 

1.728 
1.615 

1.555 

1.575 

1.600 

1.630 

1.665 

1.798 
1.690 

1.635 

1.658 

1.686 

1.719 

1.757 

1.869 
1.767 

1.716 

1.741 

1.772 

I.S09 

1.852 

2-3W Vch 
2-3W Veh 

2-3W Vch 

2-3W Vch 

2-3W Vch 

2.3W Vch 

2-3W Vch 

10 

20 

30 

40 
50 

60 

2 

7.078 

4.292 

3.375 

2.929 
2.676 

2.522 

3 

7.193 

4.407 

3.490 

3.044 
2.792 

2.637 

4 

7.327 

4.542 

3.624 

3.179 
2.927 

2.773 

5 

7.484 

4.699 

3.782 

3.337 
3.086 

2.933 

6 

7.668 

4.883 

3.967 

3.523 
3.273 

3.122 

7 

7.885 

5.100 

4.185 

3.743 
3.495 

3.346 

ROUGHNESS (m/kin) 
8 9 10 

8.140 8.442 8.780 

5.356 5.658 5.998 

4.442 4.746 5.089 

4.003 4.310 4.657 
3.757 4.069 4.420 

3.611 3.927 4.284 

I1 

9.120 

6.339 

5.433 

5.006 
4.776 

4.645 

12 

9.459 

6.680 

5.779 

5.358 
5.135 

5.011 

13 

9.798 

7.021 

6.125 

5.712 
5.498 

5.381 

14 

10.136 

7.363 

6.473 

6.069 
5.864 

5.755 

15 

10.490 

7.721 

6.838 

6.444 
6.249 

6.148 

16 

10.826 

8.061 

7.187 

6.804 
6.619 

6.526 

Cars 

Cars 

Cars 

Cars 
Cars 

Cars 
70 

80 

90 

100 

2.528 

2.559 

2.615 

2.696 

2.643 

2.675 

2.733 

2.817 

2.781 

2.813 

2.869 

2.949 

2.943 

2.977 

3.035 

3.117 

3.135 

3.171 

3.230 

3.312 

3.362 

3.402 

3.466 

3.554 

3.632 

3.075 

3.740 

3.827 

3.954 

4.002 

4.071 

4.161 

4.317 

4.371 

4.446 

4.542 

4.686 

4.749 

4.834 

4.941 

5.061 

5.136 

5.236 

5.361 

5.442 

5.527 

5.636 

5.769 

5.828 

5.923 

6.040 

6.179 

6.233 

6.339 

6.466 

6.614 

6.623 

6.739 

6.874 

7.028 

Cars 

Cars 

Cars 

Cars 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

2 
9.531 

5.730 

4.544 

4.014 

3.739 

3.585 

3.643 

3.726 

3.834 

3.967 

3 

9.710 

5.910 

4.726 

4.197 

3.923 

3.769 

3.828 

3.913 

4.024 

4.161 

4 

9.916 

6.119 

4.936 

4.409 

4.136 

3.983 

4.044 

4.133 

4.250 

4.395 

5 

10.157 

6.361 

5.180 

4.656 

4.385 

4.233 

4.297 

4.388 

4.506 

4.651 

6 

10.437 

6.643 

5.466 

4.944 

4.675 

4.526 

4.595 

4.690 

4.811 

4.958 

7 
10.765 

6.973 

5.800 

5.2S2 

5.017 

4.870 

4.944 

5.044 

5.170 

5.322 

ROUGHNESS (m/km) 
8 9 10 

11.149 11.602 12.110 

7.361 7.818 8.330 
6.192 6.655 7.174 
5.679 6.147 6.673 

5.418 5.892 6.424 
5.276 5.753 6.290 

5.356 5.840 6.386 
5.461 5.953 6.507 

5.591 6.092 6.653 

5.746 6.257 6.824 

11 

12.619 

8.845 

7.696 

7.204 

6.962 

6.834 

6.940 

7.069 

7.221 

7.396 

12 

13.128 

9.361 

8.221 

7.738 

7.504 

7.382 

7.497 

7.636 

7.799 

7.986 

13 

13.637 

9.877 

8.748 

8.276 

8.051 

7.934 

8.060 

8.208 

8.378 

8.570 

14 

14.146 

10.394 

9.277 

S.817 

8.601 

8.492 

8.629 

8.788 

8.969 

9.172 

15 

14.654 

10.913 

9.809 

9.362 

9.156 

9.053 

9.202 

9.371 

9.560 

9.769 

16 

15.158 

11.427 

10.339 

9.906 

9.710 

9.613 

9.774 

9.952 

10.147 

10.359 

Jccpaeys 

Jccpncys 

Jccpncys 

Jcpncys 

Jeepneys 

Jccpncys 

Jccpneys 

Jccpncys 

Jccpncys 

Jccpncys 
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Table C-2-7 (continued)
 
VEHICLE OPERATING COSTS -- HDM III RESULTS
 

W/O TIME VALUE OF USER COSTS (1991 PESOSIKM) 

SPEED 

(km/h) 

10 

20 

2 

22.937 

14.642 

3 

23.119 

14.825 

4 

23.310 

15.018 

5 

23.511 

15.221 

6 

23.722 

15.435 

7 

23.945 

15,661 

ROUGHNESS (in/kni) 

8 9 10 
24.179 24.425 24.686 

15.900 16.154 16.422 

I1 

24.960 

16.707 

12 

25.250 

17.010 

13 

25.556 

17.332 

14 

25.880 

17.674 

15 

26.221 

18.038 

16 

26.575 

18.418 

Vehicle 

Type 

Buses 

Buses 
30 

40 
12.004 

10.800 
12.190 

10.987 
12.385 

11.185 
12.592 

11.397 
12.811 

11.622 
13.044 

11.84 
13.292 

12.125 
13.558 

12.407 
13.842 

12.712 
14.147 

13.042 
14.474 

13.398 
14.825 

13.783 
15.202 

14.19S 
15.605 

14.644 
16.030 

15.114 
Buses 

Buses 
50 

60 

70 

80 

90 

100 

10.161 

9.799 

10.056 

10.397 

10.822 

11.331 

10.350 

9.993 

10.255 

10.599 

11.025 

11.533 

10.551 

10.200 

10.469 

!0.822 

11.259 

11.780 

10.767 

10.422 

10.704 

11.068 

11.514 

12.042 

11.000 

10.664 

10.960 

11.339 

11.801 

12.346 

11.252 

10.926 

11.244 

11.646 

12.132 

12.702 

11.528 

11.213 

11.561 

11.990 

12.500 

13.091 

11.829 

11.528 

11.909 

12.372 

12.917 

13.544 

12.155 

I1.S71 

12.293 

12.795 

13.377 

14.039 

12.510 

12.243 

12.711 

13.252 

13.866 

14.553 

12.895 

12.647 

13.161 

13.745 

14.399 

15.123 

13.310 

13.0S2 

13.645 

14.274 

14.969 

15.730 

13.756 

13.547 

14.161 

14.S33 

15.563 

16.351 

14.232 

14.042 

14.706 

15.422 

16.190 

17.010 

14.732 

14.559 

15.270 

16.031 

16.842 

17.703 

Buses 

Buses 

Buses 

Buses 

Buses 

Buses 

10 

2 

14.819 

3 

15.219 

4 

15.616 

5 

16.009 

6 

16.401 

7 

16.792 

ROUGHNESS (m/km) 
8 9 10 

17.182 17.573 17.964 

11 

18.355 

12 

18.747 

13 

19.140 

14 

19.534 

15 

20.045 

16 

20.447 Trucks 
20 

30 

8.620 

6.650 

9.022 

7.054 

9.420 

7.455 

9.817 

7.858 

10.214 

8.263 

10.612 

8.672 

11.012 

9.087 

11.415 

9.509 

11.821 

9.939 

12.232 

10.378 

12.647 

10.826 

13.067 

11.284 

13.493 

11.752 

14.040 

12.347 

14.483 

12.841 
Trucks 

Trucks 
40 

50 

60 

70 

5.758 

5.319 

5.095 

5.223 

6.164 

5.729 

5.506 

5.638 

6.571 

6.140 

5.919 

6.056 

6.981 

6.555 

6.337 

6.481 

7.397 

6.978 

6.764 

6.919 

7.820 

7.411 

7202 

7.370 

8.253 

7.855 

7.654 

7.838 

8.696 

8.313 

8.120 

8.324 

9.151 

8.785 

8.602 

8.828 

9.617 

9.270 

9.099 

9.350 

10.096 

9.769 

9.609 

9.886 

10.587 

10.28I 

10,133 

10.437 

11.090 

10.805 

10.669 

11.001 

11.719 

11.455 

11.330 

11.694 

12.248 

12.003 

11.889 

12.282 

Trucks 

Trucks 

Trucks 

Trucks 
80 

90 

100 

5.381 

5.569 

5.787 

5.800 

5.992 

6.214 

6.224 

6.423 

6.653 

6.657 

6.865 

7.105 

7.104 

7.319 

7.564 

7.569 

7.799 

8.060 

8.054 

8.302 

8.582 

8.558 

8.822 

9.116 

9.084 

9.370 

9.686 

9.628 

9.933 

10.265 

10.188 

10.515 

10.867 

10.765 

11.117 

11.493 

11.355 

11.731 

12.129 

12.079 

12.485 

12.912 

12.694 

13.125 

13.575 

Trucks 

Trucks 

Trucks 



VEHICLE OPERATING COSTS -- 11DM III RESULTS 
WITH TIME VALUE OF USER COSTS (1991 PESOS/KM) 

SPEED ROUGHNESS (m/kin) 1 Vchiclc
(km/h) 

10 

20 

30 

40 

50 

60 

70 

2 

5.021 

2.679 

1.904 

1.523 

1.302 

1.163 

1.126 

3 

5.047 I 
2.705 

1.930 

1.549 

1.329 

1.189 

1.152 

4 

5.076 

2.734 

1.959 

1.579 

1.358 

1.219 

1.183 

5 

5.109 

2.767 

1.992 

1.612 

1.392 

1.253 

1.218 

6 

5.145 

2.804 

2.029 

1.650 

1.431 

1.293 

1.258 

7 

5.187 

2.846 

2.072 

1.693 

1.475 

1.339 

1.305 

8 

5.235 

2.894 

2.121 

1.743 

1.527 

1.393 

1.360 

9 

5.289 

2.949 

2.177 

1.801 

1.587 

1.455 

1.424 

10 

5.349 

3.010 

2.239 

1.S66 

1.655 

1.525 

1.496 

11 

5.409 

3.070 

2.302 

1.931 

1.723 

1.597 

1.570 

12 

5.468 

3.130 

2.364 

1.997 

1.794 

1.671 

1.646 

13 

5.527 

3.190 

2.427 

2.065 

1.865 

1.747 

1.725 

14 

5.585 

3.251 

2.491 

2.133 

1.939 

I1.S25 

1.806 

15 

5.643 

3.311 

2.555 

2.203 

2.014 

1.905 

1.889 

161 

5.700 

3.370 

2.619 

2.274 

2.091 

1.986 

1.972 

Type 

2-3W Vch 

2-3W Vch 

2-3W Vch 

2-3W Vch 

2-3W Vch 

2-3W Vch 

2-3W Vch 
80 

90 

100 

1.109 

1.106 

1.117 

1.135 

1.132 

1.143 

1.166 

1.162 

1.171 

1.201 

1.196 

1.203 

1.242 

1.239 

1.249 

1.290 

1.288 

1.299 

1.346 

1.345 

1.357 

1.411 

1.410 

1.421 

1.483 

1.480 

1.487 

1.560 

1.561 

1.573 

1.639 

1.644 

1.661 [ 

1.720 

1.726 

1.743 

1.803 

1.810 

1.827 

1.889 

1.899 

1.919 

1.975 

1.989 

2.014 

2-3W Vch 

2-3W Vch 

2-3W Vch 

10 

2 

8.985 

3 

9.100 

4 

9.234 

5 

9.391 

6 

9.575 

7 

9.792 

ROUGINESS (m/kin) 
8 9 10 

10.047 10.349 10.687 

11 

11.027 

12 

11.366 

13 

11.705 

14 

12.043 

15 

12.397 

16 

12.733 Cars 
20 

30 

40 

50 

5.246 

4.011 

3.406 

3.057 

5.361 

4.126 

3.521 

3.173 

5.496 

4.260 

3.656 

3.308 

5.653 

4.418 

3.814 

3.467 

5.837 

4.603 

4.000 

3.654 

6.054 

4.821 

4.220 

3.876 

6.310 

5.078 

4.480 

4.138 

6.612 

5.382 

4.787 

4.450 

6.952 

5.725 

5.134 

4.801 

7.293 

6.069 

5.483 

5.157 

7.634 

6.415 

5.335 

5.516 

7.975 

6.761 

6.189 

5.879 

8.317 

7.109 

6.546 

6.245 

8.675 

7.474 

6.921 

6.630 

9.015 

7.823 

7.281 

7.000 

Cars 

Cars 

Cars 

Cars 
60 

70 

80 

90 

100 

2.840 

2.800 

2.797 

2.827 

2.887 

2.955 

2.915 

2.913 

2.945 

3.008 

3.091 

3.053 

3.051 

3.081 

3.140 

3.251 

3.215 

3.215 

3.247 

3.308 

3.440 

3.407 

3.409 

3.442 

3.503 [ 

3.664 

3.634 

3.640 

3.678 

3.745 

3.929 

3.904 

3.913 

3.952 

4.018 1 

4.245 

4.226 

4.240 

4.283 

4.352 1 

4.602 

4.589 

4.609 

4.658 

4.733 

4.963 

4.958 

4.987 

5.046 

5.132 

5.329 

5.333 

5.374 

5.448 

5.552 

5.699 

5.714 

5.765 

5.848 

5.960 

6.073 

6.100 

6.161 

6.252 

6.370 

6.466 

6.505 

6.577 

6.678 

6.805 

6.844 

6.895 

6.977 

7.086 

7.219 

Cars 

Cars 

Cars 

Cars 

Cars 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

2 

15.726 

8.827 

6.609 

5.563 

4.978 

4.617 

4.528 

4.500 

4.5221 

4.586 

3 

15.905f 

9.007 

6.791 

5.746 

5.162 

4.801 

4.713 

4.687 

4.712 

4.780 

4 

16.111 

9.216 

7.001 

5.958 

5.375 

5.013 

4.929 

4.907 

4.938 

5.014 

5 

16.352 

9.458 

7.245 

6.205 

5.624 

5.265 

5.182 

5.162 

5.194 

5.270 

6 

i6.632 

9.740 

7.531 

6.493 

5.914 

5.558 

5.480 

5.464 

5.499 

5.577 

7 

16.960 

10.070 

7.865 

6.831 

6.256 

5.902 

5.829 

5.818 

5.858 

5.941 

ROUGHNESS (m/km) 
8 9 10 

17.344 17.797 18.305 

10.458 10.915 11.427 

8.257 8.720 9.239 

7.228 7.696 8.222 

6.657 7.131 7.663 

6.308 6.785 7.322 

6.241 6.725 7.271 

6.235 6.727 7.281 

6.279 6.780 7.341 

6.365 6.876 7.443 

II 

18.814 

11.942 

9.761 

8.753 

8.201 

7.866 

7.825 

7.843 

7.909 

8.015 

12 

19.323 

12.458 

10.286 

9.287 

8.743 

8.414 

8.382 

8.410 

8.487 

8.605 

13 

19.832 

12.974 

10.813 

9.825 

9.290 

8.966 

8.945 

8.982 

9.066 

9.189 

14 

20.341 

13.491 

11.342 

10.366 

9.840 

9.524 

9.514 

9.562 

9.657 

9.791 

15 

20.849 

14.010 

11.874 

10.911 

10.395 

10.085 

10.087 

10.145 

10.248 

10.388 

16 

21.353 

14.524 

12.404 

11.455 

10.949 

10.645 

10.659 

10.726 

10.835 

10.978 

Jecpneys 

Jccpneys 

Jccpncys 

Jcepneys 

Jcepneys 

Jccpncys 

Jccpncys 

Jeepneys 

Jccpncys 

Jccpacys 
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Table C-2-8 (continued) 
VEHICLE OPERATING COSTS -- HDM III RESULTS 

WITH TIME VALUE OF USER COSTS (1991 PESOSIKM) 

SPEED ROUGHNESS (m/kin) Vehicle 
(km/h) 

10 

2 

44.902 

3 

45.084 

4 

45.275 

5 

45.476 

6 

45.687 

7 

45.910 

8 

46.144 

9 

46.390 

10 

46.651 

11 

46.925 

12 

47.215 

13 

47.521 

14 

47.845 

15 

48.186 

16 

48.540 

Type 

Buses 
20 

30 

40 

50 

60 

25.625 

19.326 

16.291 

14.554 

13.460 

25.808 

19.512 

16.478 

14.743 

13.654 

26.001 

19.707 

16.676 

14.944 

13.861 

26.204 

19.914 

16.888 

15.160 

14.083 

26.418 

20.133 

17.113 

15.393 

14.325 

26.644 

20.366 

17.355 

15.645 

14.587 

26.883 

20.614 

17.616 

15.921 

14.874 

27.137 

20.880 

17.898 

16.222 

15.189 

27.405 

21.164 

18.203 

16.548 

15.532 

27.690 

21.469 

IS.533 

16.903 

15.904 

27.993 

21.796 

18.889 

17.288 

16.308 

28.315 

22.147 

19.274 

17.703 

16.743 

28.657 

22.524 

19.689 

18.149 

17.208 

29.021 

22.927 

20.135 

I18.625 

17.703 

29.401 

23.352 

20.605 

19.125 

18.220 

Buses 

Buses 

Buses 

Buses 

Buses 
70 

80 

13.194 

13.143 

13.393 

13.345 

13.607 

13.568 

13.842 

13.814 

14.098 

14.085 

14.382 

14.392 

14.699 

14.736 

15.047 

15.118 

15.431 

15.541 

15.849 

15.998 

16.299 

16.491 

16.783 

17.020 

17.299 

17.579 

17.844 

18.168 

18.408 

18.777 

Buses 

Buses 
90 13.263 13.466 13.700 13.955 14.242 14.573 14.941 15.358 15.818 16.307 16.840 17.410 18.004 18.631 19.283 Buses 

100 13.528 13.730 13.977 14.239 14.543 14.899 15.288 15.741 16.236 16.750 17.320 17.927 18.548 19.207 19.900 Buses 

10 

2 

16.937 

3 

17.337 

4 

17.734 

5 

13.127 

6 

18.519 

7 

18.910 

ROUGHNESS (m/km) 
8 9 10 

19.300 19.691 20.082 

11 

20.473 

12 

20.865 

13 

21.258 

14 

21.652 

15 

22.163 

16 

22.565 Trucks 
20 

30 

40 

9.679 

7.356 

6.288 

10.081 

7.760 

6.694 

10.479 

8.161 

7.101 

10.876 

8.564 

7.511 

11.273 

8.969 

7.927 

11.671 

9.378 

8.350 

12.071 

9.793 

8.783 

12.474 

10.215 

9.226 

12.880 

10.645 

9.681 

13.291 

11.084 

10.147 

13.706 

11.532 

10.626 

14.126 

11.990 

11.117 

i4.552 

12.458 

11.620 

15.099 

13.053 

12.249 

15.542 

13.547 

12.778 

Trucks 

Trucks 

Trucks 
50 5.743 6.153 6.564 6.979 7.402 7.835 8.279 8.737 9.209 9.694 10.193 10.705 11.229 11.879 12.427 Trucks 
60 

70 

5.448 

5.526 

5.859 

5.941 

6.272 

6.359 

6.690 

6.784 

7.117 

7.222 

7.555 

7.673 

8.007 

8.141 

8.473 

8.627 

8.955 

9.131 

9.452 

9.653 

9.962 

10.189 

10.486 

10.740 

11.022 

11.304 

11.683 

11.997 

12.242 

12.585 

Trucks 

Trucks 
80 

90 

5.646 

5.804 

6.065 

6.227 

6.489 

6.658 

6.922 

7.100 

7.369 

7.554 

7.834 

8.034 

8.319 

8.537 

8.823 

9.057 

9.349 

9.605 

9.893 

10.168 

10.453 

10.750 

11.030 

11.352 

11.620 

11.966 

12.344 

12.720 

12.959 

13.360 

Trucks 

Trucks 
100 5.999 6.426 6.865 7.317 7.776 8.272 8.794 9.328 9.898 10.4771 11.079 11.705 1 12.341 13.124 13.787 Trucks 
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Appendix C-3
 
PAVEMENT DETERIORATION CURVES
 

A. INTRODUCTION 

Pavement deterioration curves estimate future values of an index related to pavement condition, 
such as pavement roughness, as a function of current values of that index and accumulated axle 
loads. 

The Consultants have selected roughness as the primary indicator of pavement condition because: 

* 	 Several internationally-accepted studies have demonstrated the high degree of 
correlation between pavement condition (both user-defined as per AASHTO, and 
distress-defined as per US Corps of Engineers' PAVER) and roughness. 

* 	 There are readily available models for roughness progression prediction which are 
applicable in the Philippines. 

* 	 Roughness relates directly to vehicle operating costs and estimation of project 
benefits. 

Estimates of road roughness with and without the proposed projects over the analysis period are 
required to estimate cost savings. The Consultants have projected roughness progression by 
means of appropriate roughness progression (pavement deterioration) curves for asphalt, concrete 
and unpaved roads which are presented in the following sections. 

B. 	 ASPHALT ROADS 

Because of its recent development, extensive database and transferability among Third World 
Countries, the Consultants have selected the use of roughness progression curves derived by the 
World Bank in its "The Highway Design and Maintenance Standards Model", Washington, 
D.C., 1987 (HDM-III). 

The HDM-III roughness model was developed mainly using data from a UNDP-funded 
transportation study in Brazil. The model is based on a relationship between initial roughness, 
modified structural number, cumulative traffic (in terms of ESALS) and the age of the pavement 
since construction or last overlay. The relationship is as follows: 

4 99 (1) 	 Rt = [(RI + 725 (1+SN) . * Ni)] * e (0.0153t) 
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Where: 

Rt = Roughness at time (t) on International Roughness Index (IRI) il/km 

R = Initial roughness in IRI m/kin 
n 

SN = Modified structural number = 0.0394 * E ai * Hi + SNSG 

Ni = Cumulative standard axles carried since construction or last overlay. 

t = Age of pavement (years) since construction or last overlay 

ai = the strength coefficient of the ith layer from AASHTO Guidelines 

Hi = the thickness of the ith layer from provided that the sum of thickness, 
is not greater 700 mi, in mam. 

n = the number of pavement layers 

SNSG = the modified structural number contribution of the subgrade, given by: 
3.51 loglo CBR - 0.85 (log 10 CBR)2 - 1.43 

CBR 	 = the California Bearing Ratio of the subgrade at in situ conditions of 
moisture and density, in percent. 

1. Effects Seal Coats on Roughness 

Following guidelines presented in TRRL's LR1057, the Consultants have assumed that a seal 
coat does not reduce roughness. This is understandable since it is a very thin layer which 
follows the contour of the existing pavement. Indeed, if the seal coat is applied badly, 
roughness may well increase. 

2. Effects of Overlay on Roughness 

It is useful to know the effect of an AC overlay on road roughness so that the benefit of the 
overlay may be quantitatively assessed. Research based on data from the Brazil-UNDP study 
has related the roughness after overlay to the roughness of the road prior to overlay as follows: 

(2) QIA 19 + (Q18 - 19)/(0.602 * H + 1) 
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Where: 

QIA = predicted roughness after overlay (Quarter-car index counts per km)l 

QIB = roughness immediately before overlay 

H = thickness of the overlay 

Also, an overlay changes a pavement's modified structural number used in equation (1) is as 

follows: 

(3) SNA = 0.9 * SNB + ak * Dk 

Where: 

ak = AASHTO overlay strength coefficient; and 

Dk overlay thickness in inches 

C. CONCRETE PAVEMENTS 

This study has followed the procedures developed by the RIF study based on the HDM-III 
roughness deterioration curve for asphalt roads as well as for PCC pavements. A very large 
structural number has been given to the PCC so that the increase in roughness over the life of 
the road is very small, as would be expected for a well-constructed, well-maintained road. 

For example, inputting a modified structural number of 5 into the HDM-III model gives an 
increase in roughness from 2.0 m/km to 3.0 m/kn over a 20-year period and the passing of 2.5 
million ESALs. This corresponds to a condition rating bordering Good/Fair. If a modified 
structural number of 15 is used, the roughness increases to 2.72 rn/km. It can be seen that here 
is little change in incremental roughness predicted for modified structural number of 15, the 
roughness after 40 years is 3.70; this is bordering on a Fair/Poor condition whereas, considering 
good construction and good maintenance practices which are being modelled here, one would 
expect the condition to be bordering on the Good/Fair, i.e. an IRI value close to 3.0 m/km. 

Note: QI counts/km - 66 mm/km TRRI roughness units, and 13 QI count/kn = I rn/kn IRi 
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D. UNPAVED ROADS 

1. Routin, Grading 

The purpose of routine grading is to improve surface roughness and minimize the loss of gravel 
material. It is reasonable to base the frequency of grading on the criteria of limiting roughness. 
If regrading is not carried out, the road condition will become very bad within the short period 
of time, even for a traffic level of 100 ADT. With such rapid changes in road roughness, it is 
not appropriate to determine annual roughness values as is done for paved roads. It is, however, 
viable to approximate average annual roughness values assuming good maintenance. 

Annual average roughness increases between regravelling activities despite the regrading 
interventions. This is due to the gradual loss of gravel, which results in a weaker surface 
structure and also damages the subgrade level. 

2. Regravelling Requirements 

The model adopted by this study and the RIF study for determining regravelling requirements 
was developed in the Kenya Maintenance Study for Unpaved Roads by TRRL. The model 
relates gravel loss to traffic, rainfall, gravel type and average gradient as follows: 

(4) GLA = f(TA2/(T, 2 + 50) * (4.2 + 0.92T, + 3.5 R1
2 + 1.88VC) 

Where: 

GLA annual gravel loss in mm 

TA = annual traffic in thousands in both directions 

RL annual rainfall in meters 

VC = average percentage gradient 

f = constant: 

0.94 for lateritic gravel 
1.51 for quartzitic gravel 
0.96 for volcanic gravel 
1.38 for sandstone gravel 
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Volcanic gravel is the predominant type of soil found in the Philippines and a value of f of 0.96 
for calculating gravel loss has been assumed accordingly. 

3. Roughness Progression Between Regravelling 

Variations in gravel road roughness throughout the year are considerable and only an average 
annual roughness can be assumed. The annual increase in average roughness is linked to gravel 
loss. It is assumed that between rcgravcllings the roughness increases as follows: 

(5) R, = R(.) + 2 * (GL,./100) 

Where: 

Rt = Average roughness for year t (m/km) 

Rt = Average roughness for year t-1 (rn/kin) 

GLA = Annual gravel loss (ram) 
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Appendix C-4 
BALER-CASIGURAN BANCA TRAFFIC 

There are approximately 15 bancas operating on the Baler-Casiguran route. Some of these 
bancas also service Dilasag north of Casiguran. This journey requires them to voyage south and 
then around Cape San Ildefonso, a distance comparable to, or greater, than the distance from 
Baler to Dingalan. Other destinations serviced by bancas operating ill Baler include Polilio 
Island, Infanta, and Mauban, all in Quezon Province, and only on a chartered basis. 

Goods shipped from Baler to Casiguran are principally retail goods, e.g., bottled beverages,
biscuits, packaged food, and appliances. Dried fish was also observed to be shipped to 
Casiguran. (Dried fish in the Baler local markets is reputed to come from Manila. Apparently, 
all surplus fresh fish is sent inland, leaving little to be dried and sold for local consumption.) 

Goods arriving at Baler from Casiguran are almost entirely agricultural products (but also eml)ty
bottles and scrap metal.) These goods are mostly copra, palay and onions. 

Table C-4-1 illustrates the type of banca servicing the Baler-Casiguran-Dilasag route. 

Table C-4-1
 
EXAMPLE BANCA SPECIFICATIONS
 

(1991 data)
 

Vessel Name Myralene Lyra Cris 

Cargo Capacity 18 tons 20 tons 

Passenger Capacity 10- 15 10 - 15 

Crew 6 7 

Crew Pay Commission Commission 

Motor FUSO 6DI1 ISLIZu El 10 

Leneth 15 meters IS meters 

Draft 2 neters 2 meters 

Estimated Cost P200,000 - P-250,000 P-200,000 - P-250,OOC 

Fuel Used (trip) 200 liters of diesel 200 liters of diesel 

Oil used (trip) 4 liters SAE40 4 liters SAE40 

Source: Consultant's survey 
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A chartered voyage from Baler to Casiguran costs 3,000 pesos. A chartered voyage to Dingalan 
costs 6,000 pesos because the banca will likely return empty versus full or partially full from 
Casiguran. Larger bancas typical of the Myralene and Lyra Cris cost 15,000 pesos to travel to 
Casiguran (quoted price). Gross revenues on a regular round trip are said to average 12,000 
pesos. Because ship waiting time is long, a charter could probably be arranged for less than the 
12,000 pesos charged for a regular trip. 

Crew remuneration is based on profits after fuel, oil and food costs and less 50 percent of the 
remaining for the banca owner. The captain or inastei rccc'vr. twicc thec,'t, ratc, and the 
enginemnan and chief mate 1.5 times the crew rate. The average crewman receives 700 pesos 
per round trip. Food is provided to all crew members out of gross revenues. Food costs are 
estimated to be 2,500 pesos per round trip. 

Banca departures are based on the instructions of the owner's representative and seem to be 
made without any clearance from the Coast Guard. 

According to the Rural Accessibility Planning in Aurora Province report by the Rural Transport 
Unit of the Department of Interior and Local Government, banca traffic is most common during 
February to September when the sea is calm and most limited during October to January. This 
report also states, contrary to the Consultant's findings, that there 's regular banca service 
between Baler and Dingalan and irregular service (once or twice a week) between Baler and 
Dibut, and between Baler and Dibayabay. 
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TIME OF CONCENTRATION 



Table D-1
 
COMPUTATION FOR TIME OF CONCENTRATION
 

ROAD SECTION: AURORA CIRCUMFERENTIAL ROAD
 

Name of River 

PO)OK 


AGUANG 


rIPIT 


SALAY 


PACUGAO 

MALUPA 


DIAMAN 


DIAMAN I(WITII NIA 
I)AM @ U/S) 

DITEKI 

SAN LUIS 

W.W. #1 

W.W. #2 

W.W. #3 

W.W. #4 

LEGEND: D.A. - Drainage Area (Sq. 

D.A. HItu Hi Lc Tc 

0.50 2150 5 0 1500 72.30 

562.76 15600 1675 5 19000 266.44 

14.26 5000 5 3 2000 270.30 

23.95 9450 904 3 4250 55.13 

59.14 18250 - 1275 15 7250 103.45 

106.68 19000 1180 20 9500 111.82 

224.84 36000 1675 20 14000 203.72 

89.77 19500 700 20 9800 141.13 

136.95 22000 1.153 30 11250 122.46 

1.58 225 146 50 1000 1.75 

8.45 4450 333 15 2200 34.44 

3.43 3100 1961 16 1600 28.22 

0.79 1250 146 30 700 11.73 

2.11 225 146 50 150 1.75 

km.) 
L - Length of longest watercourse from ridge of divide (m) 
lu - Elevation at farthest point of the drainage divide (m) 

Hi - Elevation at point of intercst (m) 
Lc - Length of watercourse from centroid of watershed to pt.of interest (m) 
Te - Time of conccntration (min.) 
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Table D-2 
COMPUTATION FOR TIME OF CONCENTRATION 

ROAD SECTION: BALER - DINGALAN 

Name of River _DA Lu Hi Lc Tc 

REAL .15.89 10850 1595 20 4500 52.26 
W.W. #1 5.___4850_ 4 915 30 2000 25.77 

WW. #2 0.50 1200 400 100 500 7.80 
W.W. #3 2.93 2000 [ 700 100 1000 10.79 
W.W. #4 0.74 1250 887 290 500 6.26 
W.W. #5 10.07 5350 1085 160 2000 28.37 

W.W. #6 10.50 5500 1085 100 2000 28.60 
V.W. #7 2.14 1750 300 100 1000 14.05 

W.w. #8 .142 1(00 465 40 500 5.54 
W.W. #9 6.59 2600 800 40 1500 13.33 

I)IKAPINISAN 39.7.1 122W0 1100 20 5500 69.03 
W.W. #10 2.87 1850 6001 60 1000 10.27 
WAY. #11 1.62 3200 1000 200 1500 16.60 
W.W. #12 21.62 5750 1518 200 2500 26.95 

W.W. # 13 3.77 3000 1100 140 1250 14.38 
W.W.#14 5.67 2700 1200 - 0 1750 11.86 
W.W. # 15 1.69 1300 571 240 600 8.24 
W.W. # 16 16.61 9000 1770 100 5000 41.23 
W.W. # 17 38.63 8550 1607 80 4000 40.21 

W.W. # 18 2.16 2250 695 100 1000 12.39 
W.W. # 19 6.07 3500 800 80 1900 19.16 

DIKAPANIKIAN 30.72 6950 1762 60 3500 30.41 
___ W.W. #20 2.00 1750 1049 640 850 10.70 

W.W. #21 0.40 750 598 400 250 5.32 
W.W.#22 0.60 1000 760 400 300 5.90 
W.W. #23 0.21 750 700 336 350 4.22 

W.W. #24 0.54 900 600 280 400 5.47 
W.W. #25 0.18 600 400 300 300 5.34 
W.W. #26 0.08 250 300 260 125 2.76 
W.W. #27 0.08 250 220 170 125 2.54 
W.W. #28 0.23 350 400 220 170 2.30 

LEGEND: D.A. - Drainage Area (Sq. km.) 
L - Length of longest watercourse from ridge of divide (m) 
Flu - Elevation at farthest point of the drainage divide (m) 
Hi - Elevation at point of interest (m) 

Lc - Length of watercourse from ccntroid of watershed to pt.of'interest (i) 
Tc - Time of concentration (min.) 
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Tabic I)-3

CO M I'tJI'AT[ON OF I'IMI OF CONCI NTRATION
 

ROA I) S.CI[ON: PALAYAN - 1)INGALAN 

Nam..of Iiver 1). ,,u I,,,TIc 
SAGAN.-A2 - 15001 100 __ 501 101) 19.92 

.. . . . . - .~_____-1.77 1.25,)I-140 . 100W 1 - ..39.02 
W.W # I _ 0.43 1250 110 .117 19.61 

V 
C(. I..\i 
W..W. #3 

# 
I 

- 2.03 
3118 
3.48 

2500 
13000X)00 
3200 

200 

170 

__ 

. 
601 
60.O 
60 

___ (Mx) 

17W0 

24.24 
131.52 
35.29 

____\.W. 111 
. #5 I 

3,56 
2... 

I10XX 170 
0 

60 PARX) 
-21i406 

45.61 
52.23 

\.W. #6 
SANJAN #1 
SAN IA.N #2-- -

-2.51 

. 2.42-35W 
- I-. . . . .. ' .. 

0)(A)---
" 

6200 .. _ .. 

- _ 

3.. . ) ... 

77 
-..s , . 

2M-) 

!,,x) 
--...2... . .... !--

. 

. 

15.61 
36.71 

.1 
SAN .I .\N #3 , 1.8 320) 200 SO I1705 .. 14 
(RONH, 525.82 50500 600 1 1W I5( -- 173.81 
V.W. #7
W.W.#s ! o.64

0.64 1200
120, 1701

1701 _ 
6. 
,, 

5/
5K, 

11.12
11.42 

SE.G[ IN (RK. #1 
SWI'G1 IN CRK. #2 .... 

IRS 8-151 13_w_ SO 
1 0 

35()-
(,193 

43.20 
______--------8.48 60(X 1B0IRO1 _ 350 293Sf-I,(4t!N MU.Ni1l I'<"°N IW- I
'0
2. 10 110 1XI -- 2x 19.72 

ANIAI.(INGjAN 
--

4.88 .114y) 
t 

1200 1 250)) 22.57 
SAI.ISO -Y. 1.52 1500 7(X)- X) 750 - 7.75 
CAI2..\SA 247 32W0} 1I00 W) 1l(x) 15.1 lI S 
W.W. #9 2.8 8W01W2001 100 1511) 13.76 
INASAN CR-K. 26.71 1,1-l0)) 17(x) lk) 75(x) 71.9-1 
DUI'INGA 139.64 186o00 11(I 10))W___104..49Isx 

W.W.# 10 1.79 1800 65-11 140 80 10.14 
W.V. #I1 1.31 2000 600 _ 130 11M 11.8,4 
W.Y #12 1.29 1200 4W)) 13) 109) 8.12 
V.W. # 13 1.65 1700 500 1.11) 850 10.87 

MAIINAO 5.11 3200 900 I 1750i.10 16.93 
PANTOC 0.79 1250 400 130 Six) 8.51 
ASAN ____ 4.79 1500 80)) 11() 250g 25.9)9 
SAWMII .L 11. M 5500 1083 100 31() 2q.62
CUYA I'A #1 3.57 ,1750 1-100 1310 275 21.94 
CtJYA PA #2 2.71 3100 1200 200 150) 14.71 
CUYAPA #3 1.78 2800 3801100 120) 11.82 
TANAUAN 
 1.5 300 1100 280 150x) 15.27 
LANGA WAN 16.88 730 1580 40 3750 33.42 
SUBSOIl 2.88 4100 10-10 10 2651 20.06 
W. #14 0.44 1400 A) 10 5IX) 9.14 
VIL.LAPANDO 0.59 1250 1400 10] 750 4.57 
PALTIK ,1.65 3500 1049 10 1750 16.66 

LEGEND: DA. - Drainage Arca (Sq. ki.) 
L - Lengih of longest watercourse from ridge of divide (m) 
Flu - Elevation at farthest point of [hc drainage divide (m) 
Hi - Elevation at point of interest (m) 

c - Length of watercourse from centroid ofwalershcd to pt.of inte-est (m) 
Tc - Time of concentration (min) 
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Table D-4 

COMPUTATION FOR TIME OF CONCENTRATION 

ROAD SECTION: ALTERNATIVE ROUTE 5A 
Name of River D.A. L f Hu Hi Lc TcI 

CA13ATANGAN 1 33.36 10000 1675 300 5000 50.10 
WW #1 1.71 2300 240400 1800 20.93 

WW #2 1.05 1500 500 220 800 10.35 

WW #3 3.03 2500 400 200 1500 21.17 

CAIIATANGAN 2 85.31 17500 1675 160 9000 91.91 

ROAD SECTION: ALTERNATIVE ROUTE 5A1 

Nameof River D.A. L Hu Hi Tc 

CABATANGAN 1 3 3 .3 6 j 10000 3001675 5000 50.10 

WW 5bl 1.71 2300 400 240 1800 20.93 

WW 5b2 1.05 1500 500 220 800 10.35 

CA BATANGAN 3 135.07 19700 1401675 9000 104.80 

LEGEND: D.A. - Drainage Area (Sq. km.) 
L - Length of longest watercourse from ridge of divide (m) 
-lu - Elevation at farthest point of the drainage divide (m) 
Hi - Elevation at point of interest (m) 
L - Length of watercourse from centroid of watershed to pt.of interest (m) 
T¢ - Time of concentration (min.) 
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Table D-5 
COMPUTATION FOR TIME OF CONCENTRATION 

Name of River D.A. L Hu Hi Lc Tc 

W.W. #1 0.75 1500 80 40 750 21.68 
SAPANGBATO #1 0.58 1000 80 40 500 13.60 
SAPANGBATO #2 0.77 1200 80 40 600 16.78 

CORONEL RIVER #2 639.22 64500 600 40 29000 601.33 

(BONGABON BR.) 

W.W. #2 0.42 1000 10 5 500 29.98 
W.W. #3 5.80 6500 80 50 4000 130.61 
LUSOK 1.84 2250 60 50 1250 58.54 
CURVA 1.45 3800 80 60 1800 82.18 

13ONGABON 1.71 2800 80 60 1000 57.85 
CALAANAN 7.62 4800 200 150 2800 75.90 

W.W. #4 6.10 3200 400 200 1500 28.12 
W.W. #5 3.03 2000 500 300 1100 16.38 
W.W. #6 0.53 1200 580 300 400 8.01 
W.W. #7 2.32 1500 580 260 500 9.84 
W.W. #8 6.38 4200 680 60 1600 25.01 

CALAANAN RIVER 54.31 15000 1600 360 6000 83.07 

(LABI BRIDGE) 

W.W. #9 2.98 2200 1200 280 1500 10.23 
W.W. #10 0.95 1000 800 360 350 5.47 

SALABUSAB 2.16 2800 1200 36G 1500 13.98 
W.W.#11 1.32 1400 1300 540 650 6.54 
W.W. #12 1.71 2200 1540 600 1000 10.15 
W.W. #13 1.45 1200 1200 660 400 6.24 
W.W. #14 0.71 1000 780 660 350 8.96 
W.W.#15 1.05 1000 920 640 1000 6.49 
W.W. #16 1.13 1400 1500 900 800 7.16 
W.W. # 17 0.52 900 700 580 900 7.94 

LEGEND: D.A. - Drainage Area (Sq. km.) 
L - Length of longest watercourse from ridge of divide (m) 
Hu - Elevation at farthest point of the drainage divide (m) 
Hi - Elevation at point of interest (m) 
Lc - Length of watercourse from centroid of watershed to pt.of interest (m) 
Tc - Time of concentration (min.) 
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APPENDIX D-2
 

SYNTHETIC UNIT HYDROGRAPH METHODOLOGY 



Appendix D 

Unit Hydrography Computation 
The procedure adopted followed the general methodology of the U.S. Soil Conservation 
Services. Lag time is computed using the formula: 

drainage area: Generally for mountainous areas 

tL = C. (LLc/VS)0 '38 where: tL - lag time, hrs. 

CT - lag time coefficient 

L 

L, 

- length of watercourse from the 
divide to the bridge site, miles 

- centroidal length of the watercourse, 

miles 

The lag time coefficient used was based 

S 

on 

- gross slope of the water course 

the weightcd values assigned to three types of 
(CT = 1.2), along foothill areas (CT = 0.72),

valleys (CT = 0.35). The actual values and percentage weights were developed using the
topographic maps and result of fields observation. The sum of the three weighted values 
constituted the final C-r value used in the lag time formula. 

The following formulas were used for the succeeding computations: 

Slope, S H where: H - difference in elevation from divide to 
L bridge site, m 

L - length of water course, m 

TR = TL/5.5 

TL* = TL + 0. 2 5 (TR* - TR) 

Tp = TR*/ 2 + TL* 

T = 5 Tp 
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where: 

TL* = Adjusted Lag time 

TR = Rainfall duration 

TR. = Rounded value of Tr to nearest whole number 

Tp = Time to peak 

T = Time base 

Unit Peak Discharge, Qp = 0.54 (DA) 0 
Tp 

where: DA - Drainage Area, sq. m. 
Q - Unit Run-off = 1.0 mm 
Tp - Time to peak, hrs. 
Qp - CMS/mm 

The synthetic unit hydrograph was generated using the U.S. Soil Conservation Service (SCS)
method of smoothing into a curvilenear graph the derived triangular hydrography using the
tabulated ratios of T/Tp and q/qp. q/qp are interpolated values from the table prepared by SCS 
depending on different value of T/tp. Refer to Table D--. 

In the Synthetic Unit Hydrograph, time increment T is based on the computed and rounded-offvalue of the excess rainfall duration. The rounding-off of the computed value of excess rainfall
duration was limited to within 10% and its value was made to be within 20% of the time to 
peak. (Reference: Design of Small dams - US Bureau of Reclamation). 

Design Storm (Rainfall) 

The design storm (rainfall) was generated using the Rainfall Intensity Duration Frequency
(RIDF) data from the chosen PAGASA stations. The regression equation when this data is
plotted in log-log scale, generally has the following forms: 
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R = aTb where: a 	 the ordinate intercept of the rainfall 
data specified return period plotted 
in the log-log scale. 

b 	 the slope of the straight line of the 
plotted rainfall data 

T 	 time, hrs. 

R 	 generated rainfall value 
corresponding to time T 

Table D-6
 
TIME AND DISCHARGE RATIOS
 

AS PREPARED BY SOIL CONSERVATION SERVICE (SCS).
 

TIME RATIO DISCHARGE RATIO TIME RATIO DISCHARGE RATIO 

T/Tp q/qp 	 T/Tp q/qp 

0 	 0 1.5 0.66
 

.1 0.015 1.6 0.56
 

.2 0.075 1.8 0.42
 

.3 	 0.16 2.0 0.32 

.4 0.28 2.2 0.24
 

.5 0.43 2.4 0.18
 

.6 0.60 2.6 0.13
 

.7 	 0.77 2.8 0.098 

.8 .89 	 3.0 0.075 

.9 	 1.0 3.5 0.036 

1.0 	 .98 4.0 	 0.018 

1.2 	 .92 4.0 	 0.009 

1.3 	 .84 5.0 	 0.004 

1.4 .75 Infinity 	 0 

Source: Design of Small Dams - U.S. Bureau of Reclamation. 
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Successive total rainfall values are generated aE interval, T, successively increased by an 
increment corresponding to the computed excess rainfall duration in the unit hydrograph
computations. Incremental rainfall data are taken from these total rainfall values, and 
rearranged to give the optimum value of flood discharge. This constitutes the design storm. 
Losses due to infiltration were computed using the method of estimating rainfall runoff from 
soil and cover data of the SCS on the assumption that the soil groupings, land-use and 
treatment and method of computation for runoff is applicable. Based on field condition of 
bed material and vegetation, a curve number (CN) of 85 and generally a minimum loss of 
2.03 millimeters were chosen to get an optimum value for the flood discharge. 

The procedure followed in the choice of curve number (CN) as per U.S. Soil Conservation 
Service, was first to consider the vegetation cover of the drainage area and the type of soil in 
the vicinity of the site as well as land use and treatment class. 

It was decided to use soil Group C in the choice of minimum infiltration capacity since that 
is the generally observed soil type. Under Group C the infiltration loss of generally 2.03 
millimeters was chosen to increase the net effective runoff. 

Design Flood Discharge 

The design flood discharge is arrived at by applying the generated synthetic unit hydrography 
to the design storm. The design flood hydrograph is actually the resulting curve of the 
convolution of several individual flood hydrographs corresponding to the successive 
increment of the design storm upon which the synthetic unit hydrography is applied. 

Base Flow 

The base flow computations for most project streams were made using the NWRC data on 
the gaged flow of selected rivers within the province or nearby areas where available. Using
the mean monthly discharges and by the ratio's of the drainage area of the selected river and 
that of the stream under study, the computed base flow was obtained. 
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DISCHARGE COMPUTATION 



Table D-7
 
DISCIIARGH COMPUTATION
 

ROAD SECTION: AURORA CIRCUMIiRIENTIAL ROAD
 
(BALER - I)IPACUII.AO - MA. AURORA - SN. LUIS - BALER)
 

N.m (if River RAINFALL IMiNSr Y(mm fhr.) I)°IARGI (cm..), 


.... .... .
.u' _ .. .H. --. . .. . .....tI 9 -_
__0__,, -5-- I S - D- Q -- iP0)K - __ 7, 8 9 051 0.5 487 5.70 6.26 

-_--Y..i._i_--_il__-_ _ . . .....
.F . +L_- + ...
 ____-_________,AA1
,'G Io 19 11-LI.-:,,' , ,.__I 1M 
1)lA\\AN _____ _ S9.72748N...%IS-),,A + ,+6i+
IMU,+ 
. .50 - 270 0.5 1o65 .. 321 54.91 59.0, 

SN.+,,. V # 1_1 +° ° +" 8 1 195 135.39t,,IS'* _V .7M '" 7.1+ -,.,
 
- V. #2r I'l-l 17-0 Rs 3.42 47,54 T7O1s 61.8,0 

NVW-. #3 1-13 165 1801 05_(I____ 0.791 15.92 1S.12 19.77 
\V.W. #4 2f-0 230 2701 0.5 2.11 64.-S2 73.32 79.19 

NOII: no d di.h.rg-Ri%cjNs.iIli wiri ut,'U , ill lie done separa tely usi ng uni i hydrograph i.e., ri,crs \\i ih mo c Ihan 10sq.kin .of drain.ge areas. 

l.egcnd: I Rainfall in 0 - DiCh1.,'e- ',-I,'iy. 


i- l iminen trutl
tih exi,iing, , 
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Table D-8 
DISCIIARGP COMPUTATION 

ROAD SECTION: BALER - DINGALAN 

Name of River RAINFALL. INTFNSrI'y (mm/Sr.) 

110 1 ISO 

iISCIARGE. 

C DA. Q10 1 25 50 

REAL. 

WV.W.#1 102 

___ 

120 1 0.5 

45.89 

5.14 

000. 

72.87 

00 

85.74 

0.00 b 

92.88 
... .2 
W.W. #3 

W.W. #4 

W..5 

w.w.,#6 

W.W. #7 

W.W. #8 

W.W. #9 

I)IKAPINISAN 

W.W. #10 

W.W. # 11 

_____ 

_ 

85 
1-151 

2101 

_10.07 

130 

0245 

14.0 

160 

125 

205 
175 

235 

j1 

1551 

I 

180 

140 

220 
190 

250 

155 

'0 

165 

198 

150 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 _ 

0.5 

0.5 

. 

0.50 
2.93 

0.74 

10.50 

2.14 

1.42 

4.59 

4 

2.87 

4.62 

12.86 

59.05 

21.60 

000 

0.0 

38.67 

43.42 

9.32 

63.83 

8027 

1425 

7127 

24.17 

00 

0.00 

44.62 

48.36 

98.89 

0.00 

71.81 

89.91 

1529 

77.38 

25.72 

0.00 

0.00 

46.11 

51.32 

10527 

0.00 

78.99 

96.33 

W.W. # 12 21.62 0.0 0.0 0.00 
W.W. #13 

W.W. #14 

W.W. #15 

130 

145 

180 

145 

165 

200 

155 

175 

2201 

0.5 

0.5 

0.5 

3.77 

4.67 

1.69 

68.12 

94.12 

4228 

75.98 

107.11 

46.98 

8122 

113.60 

51.68 

W.W. # 16 16.61 0M 0.00 0.00 

S.W . 17 38.63 0.00 0.0 0.00 
W.W. #18 

W.W.# 19 W.. 19li 

145 

Its 

16-S 

13010.10140 

175 0.5 

056.07 

2.16 43.53 
97.03 

19.54 
109.68 

52.54 
118.12 

_W.W. 

1)IKAIANIKIAN 

W.W. 20 

W.W. 21 

W.W. 22 

23 

W.W. 24 

W.W. 25 

220 

218 

210 

221 

221 

221 

250 

245 

235 

250 

250 

250 

270 

265 

250 

270 

270 

270 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

30.72 

2.00 

0.40 

0.60 

0.21 

0.54 

0.18 

0.0 

61.16 

12.12 

17.51 

6.45 

16.59 

5.53 

0.0 

69.50 

13.62 

19.60 

7.30 

18.77 

6.26 

0.00 

75.06 

14.73 

20.85 

7.88 

20.27 

6.76 
W.W. 26 

W.W. 27 

221 

221 

250 

250 

270 

270 

0.5 

0.5 

0.08 

0.08 

2.46 

2.46 

2.78 

2.78 

3.00 

3.00 

W.W. 28 221 250 270 0.5 0.23 7.07 7.99 8.63 

NOTE: Rivers with no computed discharge will he done separately using unit hydrograph i.e., rivers with more 
than 10 sq. km. of drainage areas. 

Legend: I - Rainfall Intensity, Q  discharge 
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Table D-9 
DISCHARGE COMPUTATION 

ROAI) SECTION: PALAYAN - I)iNGAILAN 

Name of River hAINFALL INTENSITY(mra!hr.) DISC33ARGE (cms.) 

I310 325 D50I).A. Q 10 Q25 0S0 

SAGANA • 105 121 110 - 0.5 2.2.1 32.69 37.67 43.59 

BILIK 80 9.1 110 0.5 1.77 19.68 23.13 27.06 

W.W. # 1 107 125 141 0.5 0.43 6.40 7.47 8.43 

W.W. #2 99 115 130 0.5- 2.03 27.98 32.50 36.74 

CU L[AT 0.5 0.00 0.00 0.00 

W.W. #3 85 99 115 0.5 3.48 41.12 47.89 55.63 

W.W. #4 80 90 110 0.5 3.56 39.59 44.5.1 54.43 

W.W. #5 75 85 100 0.5 2.63 27..2 31.07 36.56 

W.W. #6 80 90 110 0.5 2.51 27.91 31.40 38.8 

SAN JUAN #1 " 85 Q5 115 0.5 2.42 28.59 31.96 38.68 

SAN JUAN #2* 68 s0 95 0.5 6.84 61.65 76.06 90.32 

SAN JUAN #3 1 85 100 115 0.5 1.80 21.27 25.02 28.77 
° 

CORONEL 525.82 

W.W. #7 90 106 122 0.5 0.61 8.01 9.43 10.85 

W.W. #8 90 106 122 0.5 0.61 8.01 9.43 10.85 

S[EGJ N CRK. #1 " 18.50 0.00 0.00 0.00 

SEGUN CRK. #2 85 100 115 0.5 8.48 100.19 117.87 135.55 

SEGUN MUNTI 105 121 140 0.5 2.80 .10.87 47.09 54.49 

AMALUNGAN 100 119 135 0.5 4.88 67.83 80.72 91.57 

SALUYSOY 160 187 206 0.5 1.52 33.80 39.51 43.52 

CALA13ASA 112 130 150 0.5 2.47 38.45 44.63 51.50 

W.W. #9 1'0 140 160 0.5 2.80 46.70 54.49 62.27 

I NASAN CR K. 0.00 0.00 0.00 

DUPINGA * 0.00 0.00 0.00 

W.W #10 110 165 185 0.5 1.79 34.83 41.05 46.03 

W.W. #11 131 1.2 172 0.5 1.34 24.40 26.45 32.04 

W.W. #12 150 172 190 0.5 1.29 26.90 30.84 34.07 

W.W. #13 135 160 180 0.5 1.65 30,96 36.70 41.28 

MALINAO 110 130 145 0.5 5.41 82.72 97.76 109.04 

PANTOC ISO 170 195 0.5 0.79 16.47 18.67 21.41 

ASAN * 95 1.0 130 0.5 4.79 63.25 73.24 86.56 

SAWMILL * 11.35 0.00 0.00 0.00 

CUYAPA #1 101 120 1'4 0.5 3.57 50.12 59.55 68.48 

CUYAPA ,#2 115 132 150 0.5 2.71 43.32 49.72 56.50 

CUYAPA #3 115 132 150 0.5 1.78 28.45 32.66 37.11 

TANAUAN I 114 130 150 0.5 1.50 23.77 27.11 31.28 

LANGAWAN * 16.88 0.00 0.00 0.00 

SUBSOB 105 121 140 0.5 2.&8 42.03 48.44 56.04 

W.W. #14 145 168 188 0.5 0.44 8.87 10.27 11.50 

VILLAPANDO 157 183 203 0.0.5.59 12.88 15.01 16.65 

PALTIK 110 130 148 0.5 4.65 71.10 84.03 9566 

NOTE: Rivers with no computed discharge will be done separately using unit hydrograph i.e., rivers with more than 10sq.km. of drainage areas. 

Legend: I - Rainfall intensity. Q - Discharge 

- With existing permanent structure 
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Table D-10 

DISCHARGE COMPUTATION 

ROAD SECTION: ROUTE 5A
 

Name of River FRAINPALI. INTEiNSrrY (rm/hr.) 
 j I)ISCIIARG|..(cms.) 

I0 125 150 C DA. 1 25 050 

CAI3A'I*ANGAN I -1-.3336 0.00 0.00 0.00 
\VW #I 15I 125 135 0.5 3.03 48.43 52.65 56.86 
\VW #2 115 125 135_| 0.5 1.71 27.33 29.71 32.09 
WW #3 160 ISO 195 0.5 5LOS 23.35 26.27 28.46 

CAI3ATANGAN 2 85 31 

ROAD SECI7ON: ROUI'E 5A1
 

Name of River RAINFAI.I. INTENSITY (mm/hr.) 
 IDISCIIARGF (cms.) 

110 I 25 ISO DI).A. 010 Q 25 05 

CABAANGAN I___ 3.36 
WW 5bl .11 125 135 0.5 1.71 27.33 29.71 32.09 
V\WSb2 160 1S0 195 0.5 1.05 23.35 26.27 28.46 

CAI3ATANGAN 3 135.07 

NOTE: Rivers sith no computed discharge %il be done separately using unit hydrograph i.e., rivers v,ith more than 10 sq. km. of drainage areas. 

Legend: I - Rainfall intensity, 0 - Discharge 

D -3.4
 



______ 

Table D-11
 
DISCIIARGE COMPUTATION
 

ROAD SECTION: TABLANG - PROVINCIAL BOUNDARY (411 & SC) 

Name of Rivcr RAINFA.L IN'Ii'NSrI'Y (sum/hr.) DISCIIARGi (cml.) 
.. .. ..
 IS cD AQ 10 0 2 SO10I 


C IA. 
 0 025 050 
W.W. #1 101 140 0.412 0 0.5 8.42 10.01 11.68

SAPANG B10o # 1 140 0.4 0.58 7.4 903 10.3 
12 

______7.74SAPANG 1,ATO #2 
7160 

1030 1 45 0. 0.77 9.42 11.13 12.42 
CORON FIL R.#2 _ K . t l 639.22
 

(I3ONGAI3ON .13R.) ~ T ' ------W.W. #7 910 


120 0.4 0.42 420 4.90 5.60 
W.W. #3 55 70 0.4 5.80 29.02 35.47 45.15 
LUSOK 70 80 95. 0.4 1.84 14.32 16.37 19.44 

CURVA 60 8415 0 145 967- 11.29 13.71 
I10,GA1O0, _o__701 soj 95 0.4 1.71 13.31 1521 18.06 

CAIAANAN 
 60 71 941 0.4 7.62 50.84 60.16 71.18W.W.#4 901 1001 12f 0.5 6.1 76.31 84.79 105.99 
W.W.#5 lol 130 I 148 0.5 3.03 42.54 54.75 62.33 
W.W. #6 155 180 .200 0.5 0.53 11.42 13.26 14.73 
W.W. #7 140 1651 1851 0.5 2.32 45.15 5321 59.66 
W.W. #2 95 1151 _ 1301 0.5 6.38 8425

J 
101.98 115.29 

CALAANAN RIVER _ 0.5 54.31 
(LxIi1 BRIDGE) I _ _ 

W.W.#9 1401 _ 165 1851 0.5 2.98 57.99 68.35 76.63 
W.W..# 10 170 200 2201 0.5 0.95 22.45 26.41 29.05 

SALA13USAB 120 1401 160 0.5 2.16 36.03 42.03 48.04 
.#11 160 190 2101 0.5 1.32 29.36 34.86 38.53 

W.W. #12 140 165 185j 0.5 1.71 3328 3922 43.97 
W.W. #13 165 195 2151 0.5 1.45 3326 39.30 43.33 
W.W. #14 150 170 190 0.5 0.71 14.80 16.78 18.75 
W.W.#15 165 190 210 0.5 1.05 24.08 27.73 30.65 
W.W. #16 85160 1 205F 0.5 1.13 25.13 29.06 32.20 

155 18OW. 0.5 0.52 11.20 13.01 14.46 

NOTE: Rivern %,ithno computed discharge will be done separately using unit hydrograph i.e., rivers with more than 10 sq. kin. of drainage areas. 

Legend: I - Rainfall Intensity, Q - discharge 
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Table ID-12
 

I)ISCIIARGIE COMPUTATION
 

ROAD SIiC'ON: IAI.AYAN - DINGALAN 

Name of River D.A. lT O 50 T- Q 100 

CUIAI 1 239.08 
INASAN 26.711 213.0-4 

SI:GIJN CR K. #1I 18.50 - 187.1-1 

CORONF. 52.8 .1,253.97 -14,767.50
 
1)U PIN . .. . 139.6-1 980.19
 

SAWM.I1.1..... 1.36 12-4.55 
LANGAW..\N * 16 88 176.18 

ROAD SICTION: AURORA CIRCUMFI.INTIAL ROAD 

Name of River I).A. 0501 Q 100 

AGUANG 562.76 ,5.3 4,-173.6o 
SALAY ___23.95 185.21 __-

MALUI A I06.oS 573.57 63-1.83 

DIAMAN 224.84 1,021.77 1,135.32 

I)IAMAN W/(NIA I)..\M @ U/S) 98.77 .484,.75
 

DITF3KI 
 136.95 7-11.0-1 818.53
LIPI,rr 38.21 241.16 

I'ACUNGAO * 59.14 3-16.11 

ROAI) SF,CI'ION: IBALHR - DINGALAN 

Name of River D.A. 0 50 Q 100 

REAL 45.89 355.13
 

_ IIKAPINISAN 
 39.74 275.57 

W.W. #5 10.05 101.15
 

W.\V. #6 - 10.5 
 105.51 

W.W . # 12 21.62 214.8' 

DIKAPANIKIAN 30.72 260.08 

W.W. #16 16.51 134.15 

-__ W.W. # 17 38.63 327.9 

NOTE: Above are the results of discharge calcul:ation using Synthetic Unit
 
Hydrograph for drainage area greater than 10 sq. km.
 

- With existing permanent structure 
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Table D- 13
 
DISCHARGE COMPUTATION
 

ROAD SECTION: ROUTE 5A 

Name of River D.A. Q 50 Q 10) 

CABATANGAN 1 33.36 257.17 

CABATANGAN 2 85.31- 492.37 

CABATANGAN 3 135.07 744.37 

ROAD SECTION: TABLANG - BONGABON 

Name of River D.A. Q 50 Q I 

CORONEL RIVER 639.22 4,316.79 i 4,842.96 

(BONGABON R. 
-

ROAD SECTION: BONGABON - PROVINCIAL BOUNDARY 

Name of River D.A. Q 50) 1 

CALAANAN RIVER 54.311 436.77 

(LABI BR.) 
_ 

NOTE: Above are the results of discharge calculation using Synthetic Unit 
Hydrograph for drainage area greater than 10 sq. km. 

* - With existing permancnt structure 
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Appendix E-1
 
DRAFT SCOPE OF WORK
 

FOR DETAILED DESIGN SERVICES AND CONSTRUCTION SUPERVISION
 

1.1 OBJEC'iIVE 

The Scope of Work as outlined herein is intended to convey the general extent of consultant 
services required for the implementation of the selected schemes of activities for Aurora Roads 
Infrastructure Development Project, for the years 1992-95 as embodied in the 1991 ARIDP 
Feasibility Study Final Report. 

1.2 THE PROJECT 

The 1991 ARIDP Feasibility Study was conducted to identify and select a technically feasible, 
economically justified, socially sound and cost effective staged implementation plan for 
improving and upgrading the road facilities serving Aurora Province. The Final Report showed 
the need for construction/rehabilitation of the following: 

* ___ Km. of roadway improvements 

* __ Single and multiple span bridges 

* __ Reinforced Concrete Box Culverts 

1.3 SCOPE OF SERVICES 

In the implementation of the activities outlined in Section 1.2 above, the Consultant for the 
detailed design and construction supervision, hereinafter referred to as "Consultant", would be 
responsible in the performance of the following activities: 
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1.3.1 Detailed Design Services 

1.3.1.1 Review and Update of Feasibility Report 

The Consultant shall review and, if necessary, revise the findings and recommendations 
embodied in the 1991 ARDIP Final Report. The Consultant shall be solely responsible for the 
analysis and interpretation of all data contained therein, and for its findings, conclusions and 
recommendations resulting therefrom. Design criteria for all roads and structures as established 
in the Final Report and/or as agreed between the Department of Public Works and Highways 
(DPWH) and the United States Agency for International Development (USAID), will be used. 
No deviation from such will be made without the prior approval of DPWH and USAID. 

1.3.1.2 Land Ownership, Topographic and Hydrographic Surveys 

Extensive hydrographic analyses were conducted in 1991, the result of which is included in the 
1991 ARDIP Final Report. The data contained therein are to be used for the detailed 
engineering studies and updated as necessary by the Consultant. The Consultant is required to 
conduct a thorough survey and research on ownership and property lines of the private lands 
which will be affected by the proposed road construction. The boundaries of each privately
owned land shall be established and the land's technical descriptions defined. The Consultant 
shall establish the acquisition cost for such affected private lands. The Consultant will perform 
necesary field alignment and topographic surveys in order to establish lines, grades and 
construction materials quantities for each segment. 

1.3.1.3 Soils Investigation and Testing 

Several subsurface explorations and tests were conducted in the project and made part of the 
1991 ARIDP Final Report. The Consultant, however, has to perform additional extensive 
subsurface exploration and soil testing due to the presence of layers of clay as can be seen in 
the profiles of previous explorations. The Consultant shall determine and take into consideration 
the effects of said clay in the design and its resulting cost implications. 

1.3.1.4 Survey of Existing Structures 

The Consultant shall conduct a detailed survey of the slabs, beams, pile caps, piles and other 
key elements on all existing structures. Damages to such structures shall be assessed by the 
Consultant and recommendations shall be made for appropriate rehabilitation/replacement 
measures to be instituted. 
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1.3.1.5 Detailed Engineering 

• Designs 

Upon completion of the review of available data and information relating to the 
design of the road facilities, the Consultant shall prepare and submit for USAID 
approval the preliminary design proposals before working on the detailed design 
of any of the road facilities. For this purpose, the Consultant shall submit a 
Preliminary Design Report which shall include findings of the Consultant based 
from field investigation, design criteria, layout plan for the facilities and 
alternative designs analyzed as well as the recommended designs and comparative 
cost estimates. 

Once DPWH/USAID decides on the final scheme to be adopted, the Consultant 
shall perform detailed engineering designs and prepare contract plans in sufficient 
detail as to form a reasonable basis for competitive international bidding and 
actual construction of the road and structure facilities. This shall include, among 
others, preparation of detailed designs, cost estimates, plans and drawings for all 
proposed construction packages. 

The Consultant, in coordination with the DPWH/USAID, shall prepare property 
acquisition plans showing the limits of the necessary right-of-way. 

The design of the structures shall take into full account and provide adequate 
resistance against the likely seismic level in the project area. 

* Technical Specifications 

The Consultant shall prepare the complete technical specifications for the project. 
The specifications shall consider the most economical, effective and widely 
accepted engineering concepts and standards consistent with road design practice 
and DPWH practice. DPWH performance specifications as developed in the 1991 
ARIDP shall be used as the principal basis for the technical specifications. 

* Quantity and Cost Estimates 

The Consultant shall prepare a detailed Bill of Quantities based from the final 
scheme approved by DPWH/USAID. The cost of construction, broken down into 
foreign exchange and local currency costs shall be prepared. The unit price for 
each item shall be established through a detailed analysis of the cost of 
equipment, materials, labor, overhead, etc. required to complete each work item. 
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The DPWH/USAID has the prerogative to review the Consultant's cost estimate 
for the improvements and to stop, totally or partially, any further work on the
project if the costs are substantially above the cost indicated in the Feasibility 
Report. 

The foreign currency component shall include the cost of: 

(a) acquisition of imported materials, equipment and supplies
(b) identifiable foreign component of domestic materials to be used 
(c) wages of expatriate personnel, and 
(d) overhead and profit of foreign firms. 

The local currency component shall include the cost of: 

(a) right-of-way acquisition 
(b) domestic materials and supplies 
(c) taxes 
(d) wages of domestic personnel, and 
(e) overhead and profit of local firms. 

The total foreign and local currency requirement for each year (broken down into 
quarterly expenditures) over the expected duration of the project shall be prepared 
by the Consultant. 

Schedules 

The Consultant shall prepare a construction schedule for the project. Where 
items of work are divided into several contract packages, a detailed schedule for
 
each contract 
 package shall be prepared by the Consultant. The construction 
schedule shall include, among others, the ordering schedule for major materials 
and equipment. 

The Consultant shall consider appropriate phased implementation of the project 
so as, to the extent possible, allow unhampered roadway operations during 
construction. 

The phased implementation program will include a constructibility analysis. This 
constructibility analysis shall consider but not be limited to the following 
elements: 

(a) Availability of bridge contractors and their capabilities.
(b) Availability and capabilities of road building contractors both within the 

project area and within the country. 
(c) Probable staging of construction segments to minimize detours. 

E-I-4 



The Consultant shall take into account the climatic conditions in the project area 
in the preparation of construction schedules. 

*, 	 Tender Documents 

The Consultant, subject to the approval of DPWH and USAID, may divide the 
project into several contract packages. 

The 	Consultant shall prepare all necessary tender drawings, including detailed 
drawings to illustrate all construction details for the road and structure facilities,
and the required tender documents for the execution of the construction of such 
facilities as well as the procurement of necessary equipment and materials. 

The 	tender documents shall include, among others, tile following: 

(a) 	 Instruction to Bidders: general information, list of minimum equipment
required, work schedule, form of guarantees; 

(b) 	 Tender form; 

(c) 	 General conditions of contract; 

(d) 	 Form of contract; 

(e) 	 Special conditions of contract, if any; 

(f) 	 Technical specifications for the execution of the works, and; 

(g) 	 Schedule of bid items including work and materials. 

In addition to the preparation of necessary designs and tender documents for the 
execution of the project, the Consultant shall provide necessary services for the
prequalification of contractors for each contract package, including the
preparation of necessary documents for the invitation of applications and 
questionnaires for such prequalification, and the evaluation of such applications
with recommendations regarding the capability of prospective bidders to undertake 
the construction of the required works for the project. A Draft Prequalification
Document including the invitation and questionnaires shall be prepared and 
submitted by tile Consultant to the DPWH/USAID for comments and approval.
The Final Prequalification Document which appropriately incorporates the 
comments of DPWH/USAID shall be the one handed down by the Consultant to
the prospective contractors. The final decision regarding the acceptability of each 
tenderer rests on the DPWH/USAID. 
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, Tendering 

The Consultant, subsequent to the prequalification of contractors shall, upon
receipt of the authorization to proceed from DPWH/USAID, provide necessary
services for the invitation of tenders, evaluation of tenders and recommendations 
for the award of contract(s) to the most responsible bidder(s). The Consultant 
shall prepare and submit to the DPWH/USAID a detailed Tender Evaluation 
Report and the recommendation for the award of contract within one month of the 
closing date of tenders. The authorized representative of DPWH/USAID shall 
be present during the opening of bids. DPWH/USAID maintain the right of final 
decision in the acceptance of any tender. 

The Consultant shall assist DPWH/USAID during contract negotiations and in 
coordination with DPWH/USAID, prepare and finalize all contracts relating to 
the carrying out of works for the project. 

1.3.2 Construction Supervision 

During the construction stage, the Consultant shall perform the following: 

1.3.2.1 Provide necessary services for the supervision of the construction of the project(s)
and the procurement and installation of equipment and materials to ensure 
completion of all works within the time allowed in each contract and to ensure 
that the conditions of the contracts are satisfactorily adhered too. 

1.3.2.2 	 Check and/or approve as appropriate manufacturer's drawings and/or contractor's 
proposals relating to the construction of the project facilities and the procurement 
of equipment and materials. 

1.3.2.3 	 Prepare all necessary work orders authorizing changes in the work, including
altering plans and specifications, negotiating new or revised unit prices and other 
related activities, all for the approval by DPWH/USAID. 

1.3.2.4 	 Review, evaluate and make recommendation to the DPWH/USAID on all 
proposals for changes by the Contractors. 
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1.3.2.5 	 Prepare any further designs and supply all necessary working drawings to the 
contractors for satisfactory execution of the works including those made necessary 
as a result of any modifications and/or alterations in the original tender 
documents. 

1.3.2.6 	 Check as necessary, the location and alignment of all works as laid out by the 
Contractors and recommend acceptance or rejection of the works as constructed 
and equipment/materials procured. 

1.3.2.7 	 Recommend acceptance or rejection of the materials to be used or incorporated
in the works, to test such materials and to verify, if necesbary, manufacturers 
certificates as presented by the contractors. 

1.3.2.8 	 Issue interim payment certificates, certificates of completion, final payment
certificates and maintenance certificates in accordance with the conditions of the 
contract. 

1.3.2.9 	 Assist in settling disputes or differences in opinion which may arise between the 
client and the contractors, excepting litigation and arbitration. 

1.3.2. 10 Perform all other duties as necessary and incidental to the satisfactory execution 
of the Project. 

1.3.2.11 	 Deliver to DPWH/USAID on the completion of the works all job records,
reproducible record drawings and the instructions necessary for the satisfactory 
operation and 	maintenance of the works. 

1.3.2.12 	 The Consultant shall provide any additional services related to the project 	upon 
request, to the approval of DPWH/USAID, on the basis of justifiable and 
mutually acceptable billing rates/costs. Such additional services shall also be 
subject to the prior approval of the USAID. 
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1.3.3 Other Related Activities 

1.3.3. 1 Monthly Progress Reports 

The Consultant shall keep DPWH/USAID fully informed on all matters relating to the 
implementation of the project at all stages, including at the time of investigations, preparation 
of design and tender documents, construction supervision, etc., through Monthly Progress 
Reports and other special reports as necessary, Monthly Reports shall be submitted as early as 
possible and in no case later than the first week of the following month. 

1.3.3.2 Contract Completion and Project Completion Reports 

Within one month after the issuance of the completion certificates for each contract, the 
Consultant shall submit a Contract Completion Report. At the completion of the project, the 
Consultant shall prepare a Project Completion Report providing details of project 
implementation, costs, benefits and relevant information in a format acceptable to DPWH and 
the USAID. One year after project completion, the Consultant shall submit a Maintenance 
Analysis Report summarizing the conditions of the facilities and any remedial measures which 
need to be taken. 

1.4 RESPONSIBILITY OF THE CONSULTANT 

All engineering design shall be performed by or under the direct supervision of an engineer 
licensed in the Philippines to practice the engineering specialty in the specific area of design. 
All final design plans shall be signed by said licensed engineer. 

The Consultant shall be responsible for all decisions relating to the suitability of the proposed 
designs, drawings and specifications of works for the project facilities, including supervision 
during construction of such works, and administrative and technical control of all relating 
contracts. DPWH/USAID however, reserves the right to override the decision of the Consultant 
in any matter relating to the execution of the Project; and for all such overriding decisions shall 
bear the related legal and/or financial responsibility. 
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APPENDIX E-2 

MODEL STANDARD SPECIFICATIONS 
FOR 

PUBLIC WORKS CONSTRUCTION 



FOREWORD
 

These specifications, representing a codification of documents from numerous city and county
Public Works Departments, the Maricopa (Arizona) Association of Governments, the Colorado 
Contractor's Association and several other standards, were written to fulfill the need for uniform 
rules governing public works construction performed. 

A uniform set of specifications, updated and embracing the nost modern materials and construction 
techniques will redound to the benefit of the public and the private contracting industry. Uniform
specifications will eliminate conflicts and confusion, lower construction costs, and encourage more 
competitive bidding by private contractors. 

These Standard Specifications for Public Works Construction will be revised periodically and 
reprinted to reflect advanced thinking and the changing technology of the construction industry.
To this end a Specifications Committee should be established as a permanent organization to 
continually study and recommend changes to the specifications. 

Suggestions should be reviewed by the committee and appropriate segments of the industry and a
cumulative annual supplement should be published each year. At approximately three-year
intervals, the entire volume should be republished incorporating all current accepted revisions. 

While in the interest of uniformity, it is hoped that all consulting engineers, developers and others
will adopt these standards with as few changes as possible, it is recognized that because of various 
reasons some users will find it necessary to modify or supplement certain requirements. To 
accomodate such supplements, please utilize Section 205 Project Special Conditions and make 
necessary revisions. 
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GENERAL PROVISIONS
 

100 ABBREVIATIONS AND DEFINITIONS 

101.1 ABBREVIATIONS: 

Wherever the following abbreviations are used in these specifications, standard details or on the 
plans, they are to be construed the same as the respective expressions represented. 

AASHTO American Association of State Highway and Transportation Officials
 
AAN American Association of Nurserymen

AB Aggregate Base 

Aban Abandon 
ABC Aggregate base course 

AC Asphalt cement or concrete
 
ACB Asphalt concrete base
 
ACI American Concrete Institute
 
ACP Asbestos cement pipe
 
ACPA American Concrete Pipe Association
 
ACWS Asphalt concrete wearing surface
 
AGC Associated General Contractors of America, Inc.
 
Agg Aggregate 

Ahd Ahead 
AIA American Institute of Architects 
AIEE American Institute of Electrical Engineers 
AISC American Institute of Steel Construction 
ANSI American National Standards Institute 
APA American Plywood Association 
Approx Approximate 
APWA American Public Works Association 
AR Aged residue 
ASCE American Society of Civil Engineers 
ASME American Society of Mechanical Engineers 
Asph Asphalt 
ASTM American Society for Testing Materials 
Ave Avenue 
AWPA American Wood Preservers Association 
AWSC American Welding Society Code 
AWWA American Water Works Association 
Bbl Barrel 
BC Beginning of curve 
BCR Beginning of curb return 
Beg Beginning 
Bk Book or Back 
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Blvd 
BM 
Brg 
BST 
BTB 
BTU 
BVC 
C 
CB 
CBF&C 
CC or C/C 
CE 
Cern 
CF 
cfs 
CIP 
CIPP 
CL or C 
Cm 
CMP 
CO 
Col 
Conc 
Const 
CP 
CTB 
Cu 

CY 

DBST 

Deg 
DF 
)G 

Dia 
Dini 
DIP 
Div 
I)P\V 
I)r
l)rwg 

Dwy 
Ea 
Ease 
E 
ILC 
ECR 

8/91 

Boulevard 
Bench Mark of Board Measure 
Bearing 
Bituminous Surface Treatment 
Bituminous Treated Base 
British Thermal Units 
Beginning of vertical curve 
Centigrade or Curb 
Catch Basin 
Catch basin frame & cover 
Center to Center 
City or County Engineer 
Cement 
Curb face 
Cubic Feet per second 
Cast Iron pipe 
Cast-in-place concrete pipe 
Centtrline 
Centimeter 
Corrugated metal pipe 
Clean out 
Column 
Concrete 
Construct 
Concrete pipe(non-rein forced) 
Cement Treated Base 
Cubic 
Cubic Yards 
Double Bituminous Surface Treatment 
Degree 
Douglas Fir 
Decomposed granite 
Diameter 
Dimension 
Ductile Iron Pipe 
Division 
McPherson County Department of Public Works 
Drive 
I)rawing 

Driveway 
Each 
Easement 
East 
End of curve 
End of curb return 
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El or Elv 
Equa or Eq 
EVC 
Ex or Exist 
F 
FB 
F & C 
FH 
FL or F 
FI El 
Fnd 
fps 
FS 

FSS 

Ft 

g 

G 

Ga 

Galv 

GL 

gpmn 

Gr 

H 

HC 

Hdwl 

Horiz 

Hwy 
ID 
IE 
IEEE 


In 

Inv 
IP 
IPS 
Irrig 
Jt 
JC 
Jct 
JS 
Ka 
Km 

Lb 


Elevation 
Equation
 
End of vertical curve
 
Existing
 
Fahrenheit
 
Field Book
 
Frame & cover
 
Fire hydrant
 
Floor line or flow line
 
Floor Elevation
 
Found
 
Feet per second
 
Finished surface
 
Federal Specifications and Standards
 
Foot or feet
 
gram
 
Gutter
 
Gage
 
Galvanized
 
Ground line
 
Gallons per minute
 
Grade
 
High or height
 
HoisC connection
 
Headwall
 
Horizontal
 
Highway 
Improvement District or inside diameter 
Invert Elevation 
Ilnstitutt of Electrical and Electronic Engineers 
Inch 
Invert 
Iron Pipe 
Iron Pipe Size 
Irrigation 
Joint 
Junction Chamber 
Junction 
Junction Structure 
Kilogram 
Kilometer 
Length 
Pound
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L&T 
LD 
LF 
LH 
Lin 

Long 
Lt 

M 
Max 
Meas 
MH 
MHF&C 
Min 

Misc 
MLorM 
Mn 

Mon 

MTD 

MUTCID 

N 

NBS 

NCPI 
NE 

NEC 
N EMA 
NF13A 
NP 
NPI 
NSC 
NSF 
NW 
No 
OC 
OD 

Oz 


PC
P'CC 

PCCP 

PL 
POC 
POS 

PP 
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Lead and tack 
Local depression 
Linear Feet
 
Lamp hole 
Linear
 
Longitudinal 
Left 
Map or maps 
Maximum 
Measured 
Manhole 
Manhole frame and cover 
Minutes or minimum 
Miscellaneous
 
Monument line
 
Millimeter
 
Monolithic or nonument
 
Multiple tile duct
 
Manual of Uniform Traffic Control Devices
 

North
 
Bureau of Standards
National 


National Clay Pipe Institute
 

Northeast
 
National Electric Code
 
National Electrical Nianufacturer's Association
 

Fire Protection AssociationNational 

Non-plastic
 
Non pay item
 
National Safety Council
 
National Sanitation Foundation
 

Northwest
 
Number
 
On center
 
Outside diameter
 
Ounces
 
Point of curvature ortland Cement ConcretelPoint of compound curve or 

lPortlhnd Cement Concrete Pavement
 
l'o int of intersection or plastic index
 

Property line
 
Poiint of Curvc
 
lPoint of Spiral
 
Power pole
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ppm 

PRC 

Prod 

psi 

psf 

PTorPOT 

P&TP 

Pvnit 

Q 
R 

RC 

RCP 

Rd 

Rdwy 

Reinf 

Ret Wall 

RGRCP 

rpm 
Rt 
R/W or ROW 
S 
SAE 
San 
SC 
SCCP 
SD 
SDDTC 
Sdl 
Sec 
Sect 
SE 
SF 
Slit 
Spec 
SPR 
SpNIH 
Sq Ft/Yd 
SS 
St 
Sta 
Std 
Str gr 
Struct 

Parts per million
 
Point of reverse curve
 
Proposed or property
 
Pounds per square inch
 
Pounds per square foot
 
Point of Tangent
 
Power and telephone pole
 
Pavement
 
Rate of flow
 
Radius
 
Reinforced coaicrete
 
Reinforccd concrete pipe
 
Road
 
Roadway
 
Reinforced, Reinforcing
 
Retaining Wall
 
Rubber Gasket Reinforced Concrete Pipe
 
Revolutions Per NMinute
 
Right 
Right-of-way 
South or slope 
Society of Automotive Engineers 
Sanitary 
Spiral to Curve 
Steel cylinder concrete pipe 
Storm drain or Sewer District 
Storm Drainage Design and Technical Criteria 
Saddle 
Seconds 
Section 
Southeast 
Square feet 
Sheet 
Specifications 
Simplified Practice Recommendation 
Special manhole 
Square Foot, Yard 
Sanitary sewer 
Street 
Station 
Standard 
Structural grade 
Structure or structural 
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SW Southwest 
SY Square Yard 
T Tangent Distance 
Tel Telephone 
Temp Temporary 
TH Test hole 
TP Telephone pole 
Tr Tract 
Trans Transition 
TS Traffic signal or Tangent to spirial 
TSC Traffic signal conduit 
Typ Typical 
UL Underwriters Laboratories 
USC&GS United States Coa;t and Geodetic Survey 
USGS United States Geological Survcy 
V Velocity of flow 
VC Vertical curve 
VCP Vitrified clay pipe 
Vert Vertical 
W West or width 
WI Wrought iron 
WS Wearing surface 
Wt Weight 
Yd Yard 

feet or minutes 
inches or seconds 

o degrees 
% percent 
# number or pound 
@ at 
/ per 
= equals 
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101.2 DEFINITIONS AND TERMS: 

Whenever in these specifications or in other contract documents the following terms or pronouns 
in place of them are used, the intent and meaning shall be interpreted as follows: 

Addendum: A Supplement to any of the Contract Documents issued, in writing, after 
advertisement of but prior to the opening of bids for a contract. 

Adveitiseinent: The public announcement, as required by law, inviting bids for work to be 
performed or materials to be furnished. 

Agency: The government agency for which the construction is being done, either by permit or 
contract. 

Agreement: The written agreement between OWNER and CONTRACTOR covering the Work 
to be performed; other Contract Documents are made a part thereof as provided therein. 

Application for Payment: The form accepted by the ENGINEER which is to be used by 
CONTRACTOR in reques;.-ig progress or fial payment and which is to include such supporting 
documentation as required by the Contract Documents. 

Award: The formal action of the governing body is accepting a proposal. 

Backfill: Material placed in an excavated space to fill such space. For trenches this space will 
be the area from 1 foot above the top of the pipe or conduit to the existing or proposed finished 
grade of pavement. 

Base Course: The upper course of the granular base of a pavement or the lower course of an 
asphalt concrete pavement structure. 

Bedding: Is the material placed in the area from the bottom of the trench to 1 foot above the top 
of the pipe or conduit. 

Bid The offer or proposal of the Bidder submitted on the prescribed form setting forth the prices 
for the Work to be performed. 

Bidder- Any qualified individual, firm, partnership, corporation or combination thereof, acting
directly or through a duly authorized representative who legally st.bmits a proposal for the 
advertised work. 

Bond Issue Project: A project financed from bonds issued by the City or County pledging credit 
or a revenue resource. 
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Bridge: A structure, including supports, erected over a depression or an obstruction, as water,
highway, or railway, and having a track or passageway for carrying traffic or other moving loads 
and having a length measured along the center of roadway of more than 12 ni (13.12 ft)
undercopings of abutments or extreme ends of openings for multiple boxes. 

(Length) The length of a bridge structure is the over-all length measured along the line of 
survey stationing back to back of backwalls of abutments, if present, otherwise end to end of the 
bridge floor; but in no case less than the total clear opening of the structure. 

(Roadway Width) The clear width measured at right angles to the longitudinal centerline of 
the bridge between the bottom or curbs or guard timbers or in the case of multiple height of curbs, 
between the bottom of the lower risers. 

Budget Project: A project financed by funds from General Tax levies and shared revenue funds
 
set aside in the annual budget adopted by the governmental agency.
 

Building: Any structure built for the support, shelter, or enclosure of persons, animals, chattel
 
or movable property.
 

Building Code: A regulation adopted by the governing body establishing minimun standards of
 
construction for the protection of the public health, safety, and welfare in terms 
 of measured
 
performance rather than in terms of rigid specifications of materials and methods.
 

Calendar Day: Every day shown on the calendar. 

Call for Bids: The standard forms inviting proposals or bids. 

Change Order: A by to towritten order issued the ENGINEER the CONTRACTOR make
 
changes in the work or to perform extra work, and setting forth conditions for payment and/or

adjustment in time of completion.
 

Clerk: The duly authorized person who performs the duties of clerk for the Contracting Agency. 

Completion Time: The number of calendar days fo,' completion of an act, including authorized 
time extensions. In case a calendar date of completion is shown in the proposal in lieu of the 
number of calendar days, the contract shall be completed by that date. The time within which an 
act is to be done shall be computed by excluding the first and including the last day; and if the last 
day be Sunday or a legal holiday, that shall be excluded. 

Conflicting Utility Line: An existing utility line, shown or not shown on the plans, is conflicting
line when any part falls within the trench pay widths as listed or within the dimensions, as shown 
on the plans, for appurtenant structures. 
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Construction Project: The erection, installation, remodeling, alteration, of durable facilities upon,
under, or over the ground. This shall include, but is not limited to buildings, roadways and utility
pipes, lines, poles or other structures. 

Contingent Bid Item: This is a minor bid item which is likely, but not certain, to occur during
the course of work. If the ENGINEER determines that this work is required, the CONTRACTOR 
will accomplish the work and payment will be made based on the contingent unit bid price included 
in the proposal. Since the quantity listed in the proposal is primarily for bid comparison, the 
amount of work required by the ENGINEER may vary materially from this. 

Contract: The written instrument executed by the CONTRACTOR and the Contracting Agency
by which the CONTRACTOR is bound to furnish all labor, equipment, and materials and to
ip rform the work specified, and by which the Contracting Agency is obligated to compensate the 

'ONTRACTOR therefore at the prices set forth therein. The Contract Documents are herewith 
by reference made a part of the contract as if fully set forth therein. 

Contract Docimients: All the integral documents of the contract, including but not limited to,
Call for Bids, Plans, Standard Specifications and Details, Special Provisions, Proposal Addenda,
Performance Bond, Payment Bond, Certificates of Insurance, Ordinance, Contract, and Change 
Orders. 

Contracting Agency: The legal entity that has contracted for the performance of the work or for 
whom the work is being performed. 

CONTRACTOR: The individual, firm, partnership, corporation or combination thereof entering
into a contract with the Contracting Agency to perform the advertised work. 

Council: The Council which by law constitutes the Legislative Department of the governmental 
agency.
 

Culvert: Any structure not classified as a bridge, which provides an opening under or adjacent 
to the roadway. 

Days: Unless otherwise designated, days will be understood to mean calendar days. 

Director: Director of Public Works. 

DPW: Department of Public Works. 

Emergency: Unforeseen occurrences and combinations of circumstances involving the public
welfare or the protection or work already done under the Contract Documents, or which endanger
life or property and call for immediate action or remedy. 

Engineer: The person, appointed as ENGINEER by the Council or the Board of Commissioners, 
acting directly or through his duly authorized representative. 
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Equipment: (Construction) - All machinery and equipment, together with the necessary supplies 
for upkeep and maintenance, and also tools and apparatus necessary for the proper construction and 
acceptable completion of work. (Installed) - All material or articles used in equipping a facility 
as furnishings or apparatus to fulfill a functional design. 

Extra Work: An item of work not provided for in the contract as awarded but found essential to 
the satisfactory completion of the contract within its intended scope. 

Field Order: A written set of emergency instructions to the CONTRACTOR issued only where 
the time required for preparation and execution of a formal Change Order would result in a delay 
or a stoppage of work, or would allow a hazardous condition to exist. 

Flooding: Flooding will consist of the inundation of the entire lift with water, puddled with poles 
or bars to insure saturation of the entire lift. 

Force Account Work: Extra work performed by the CONTRACTOR for which no bid price has 
been established and which is defined in Section 214.3. 

Foundation: For buildings or structures, this will be the substructure. For pipe this will be the 
native material or prepared material on which the pipe rests; normally, this is the bottom grade line 
of the trench. 

Full Depth Pavement: An asphalt concrete pavement structure in which the granular base and 
subbase are replaced by proportionate thickness of asphalt concrete. 

Holiday: Holidays recognized are: 

Additional legal holidays, when designated by the Governor or President, will also be recognized. 

Inspector: The ENGINEER'S authorized representative assigned to make detailed inspections of 
contract performance. 

Jetting: Jetting is the densification of material, using a continuous supply of water, under 
pressure, transmitted to the material through a rigid pipe of sufficient length to reach the bottom 
of the lift being densified. In all cases, the entire lift will be completely saturated working from 
the top to the bottom. 

Laboratory: Tie established materials testing laboratory of the Contracting Agency's, Engineering 
Department, or other laboratories acceptable to and/or authorized by the ENGINEER to test 
materials and work involved in the Contract. 

Liquidated I)amagcs: A daily charge made against the CONTRACTOR for each working (lay, 
including free time, that any work shall remain incompleted after elapse of Contract time. 
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Major Item: Any item of work and/or materials having an original contract value which exceeds
 
ten percent of tile amount of the original contract.
 

Materials: Any substance specified in tile project, equipment and other material used or consumed
 
in tile performance of the work.
 

Median: The portion of a divided highway separating tile roadways used by traffic going in
 
opposite directions.
 

Method of Measurement: The manner in which a "Pay Item" is measured to conform with tile
 
"Pay Unit".
 

Non Pay Item: An item of work for which no separate payment will be made under tile proposal,
 
but which must be included as an incidental cost for payment on an associated item included in the
 
proposal.
 

Notice of 'iward: A letter from the OWNER advising the CONTRACTOR that le is the
 
successful Bidder and the OWNER has accepted his proposal.
 

Notice to Proceed: A directive issued by the Engineer, authorizing the CONTRACTOR to start
 
the work or improvements required in the Contract.
 

Obligee: One to whom another is obligated. 

Open Trench: The excavated area shall be considered as open trench until all the aggregate base 
course for pavement replacement has been placed and compacted or, if outside of a pavement area, 
until tile excavated area is brought to finish grade or natural grade. 

OWNER: Tile governmental agency, acting through its legally constituted officials, officers or 
employees. 

Pavement: Any surface of streets, alleys, sidewalks, courts, driveways, etc., consisting of mineral 
aggregate bound into a rigid or semi-rigid mass by a suitable binder such as, but not limited to, 
portland cement or asphalt cement. 

Pavement Structure: The combination of subbase, base course, and surface course placed on a 
subgrade to support the traffic load and distribute it to the roadbed. 

Pay Item: A detail of work for which separate payments are to be made under the Contract, as 
specified in tile proposal. 

Payment Bond: The security provided by the CONTRACTOR solely for tile protection of 
claimants, supplying labor and materials to the CONTRACTOR or his Subcontractors. 
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of the 
Bond: The security by the CONTRACTOR solely for the protection 

Performance 
Contracting Agency and conditioned upon the faithful performance of the contract in accordance 

with the plans, specifications and conditions thereof. 

issued by an 
The license to do construction in public rights-of-way and/or easements; 

Permit: 

Agency to a CONTRACTOR working for another party.
 

All approved drawings or reproductions thereof pertaining to the work and details therefor, 
Plans: 

made a part of the Contract Documents.which are 

to small tools 
The Contractors and/or subcontractor- facilities, including but not limited 

Plant: 
and/or offsite, neccssry for preparation of materials and 

and mobile equipment, located on 


prosecution of work for the project.
 

as distinguished

firm or corporation primarily liable on an obligation,

Principal: The individual, 

from a surety.
 

The trace of a vertical plan intersecting the top surface of the proposed wearing 
Profile Grade: eitherProfile grade means 
surface, usually along the longitudinal centerline of the roadbed. 


or gradient of such trace according to the context.

elevation 

a single project 
Project: A specific coordinated construction or similar undertaking identified by 

more projects may be bid and 
number and bid and awarded as one contract. On occasion two or 


awarded as a single contract.
 

See definition for Special Conditions.
Project Special Conditions: 

to furnish the 
The offer of a bidder on the prescribed form, to perform the work and 

Proposal: 

labor and materials at the prices quoted.
 

to betile Contracting Agency requires bids 
Proposal Form: The approved form on which 


prepared and submitted for the work.
 

Proposal Guarantee: The security furnished with a bid to guarantee that the bidder will enter into 

the contract if his bid is accepted. 

The book or pamphlet pertaining to a specific project, containig proposal 
Proposal Pamphlet: 
forms, special provisions and other information necessary for and pertinent to the preparation of 

the proposal or bid. 

referencedby the Contracting Agency, any
Referred I)ocuments: On all work authorized 

Methods of Analysis or test. 
documents in the specification, i.e.; Bulletins, Standards, Rules, 

Codes and Specifications of other Agencies, Engineering Societies or Industrial Associations, refer 

to the Latc,:t Editicn thereof, including Amendments, which are in effect and published at the time 

unless otherwise stated. 
or the issuing of a permit for the work,

of Advertising for Bids 
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Resident Project Representative: The authorized representative of ENGINEER who may be 
assigned to the site or any part thereof. Also called the Inspector. 

Rearonably Close Conrformity: Compliance with reasonable and customary manufacturing and 
construction tolerances where working tolerances are not specified. Where working tolerances are 
specified, reasonably close conformity means compliance with such working tolerances. 

Right-of-Way: A general term denoting, land, property or interest therein, usually in a strip,
acquired for or devoted to a street, highway, or other public improvement. 

Road: A general term denoting a public way for pUrl)oses of vehicular travel, including the entire 
area within the right-of-way. 

Roadside: A general term denoting the area adjoining the outer edge of the roadway. Extensive 
areas between the roadways of a divided highway may also be considered roadside. 

Roadside Development: Those items necessary to the complete roadway which provide for the 
preservation of landscape mat.rials and features; the rehabilitation and protection against erosion 
of all areas disturbed by construction through seeding, sodding, mulching and the placing of other 
ground covers; such suitable planting and other improvements as may increase the effectiveness 
and enhance the appearance of the roadway. 

Roadw'ay: The portion of the right-of-way intended l)rimarily for vehicular traffic, and including
all appurtenant structures and other features necessary for proper drainage and protection. Where
 
curbs exist, it is that portion of roadway between the faces of the curbs.
 

Salvageable Material: Material that can be saved or salvaged. Unless designated or directed by
the ENGINEER or shown on the plans, all salvageable material shall remain the property of the 
Contractor. 

Sewers: Conduits and related appurtenances employed to collect and carry off water and waste 
matter to a suitable point of final discharge. 

Shop Drawings: Drawings or reproduction of drawings, detailing; fabrication and erection of 
structural elements, falseworV-and forming for structures, fabrication of reinforcing steel, installed 
equipment and installation of systems, or any other supplementary plans or similar data, which the 
CONTRACTOR is required to submit for approval. 

Shoulder: The portion of the roadway contiguotIs with the traveled way for accommodation of 
stopped vehicles, for emergency use, and for lateral support of base and surface courses. 

Sidewalk: That portion of the roadway primarily constructed for the use of pedestrians. 
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Special Provisions: The special conditions, requirements, additions, and/or revisions to the 
Standard Specifications, applicable to the work, to cover conditions or requirements peculiar to the 
project under consideration. Special provisions fall within one of the two following categories and 
take precedence as over the General Conditions in Section 210. 

(a) 	 Project Special Conditions. Special Conditions peculiar to the project and not otherwise 
thoroughly or appropriately set forth in the standard specifications or plans. 

(b) 	 Standard Special Conditions. Special directions or requirements not otherwise 
thoroughly or appropriately set forth in the standard specifications, and which are 
peculiar to a selected group of projects or which are intended for temporary use. 

Specifications: The descriptions, directions, provisions, and requirement for performing the work 
as contained in the Contract Documents. 

Standard Details: Uniform detail drawings of structures or devices adopted as Standard Details 
by the ENGINEER. 

Standard Specifications: Uniform general specifications adopted as Standard Specifications by 
the ENGINEER. 

Storm Drain: Any conduit and appurtenance intended for the reception and transfer of storm 
water. 

Street: Streets, avenues, alleys, highways, crossings, lanes, intersections, courts, places, and 
grounds now open or dedicated or hereafter opened or dedicated to public use and public ways. 

Structures: Bridges, culverts, catch basins, drop inlets, retaining walls, cribbing, manholes,
endwalls, sewers, service pipes, underdrains, foundation drains, fences, swimming pools, and other 
features which may be encountered in the work and not otherwise classed herein. 

Subbase: The lower course of the base of a roadway, immediately above the subgrade. 

Subcontractors: Those having direct contracts with the CONTRACTOR and those who furnish 
material worked into a special design according to the Plans and Specifications for the work, but 
not those who merely furnish material not so worked. 

Subgrade: The supporting structures on which the pavement and its special undercourses rest. 

Substantial Completion: The work (or a specified part thereof) has progressed to the point
where, in the opiniol, of Engi;icer, and Owner as evidenced by a definitive certificate of Substantial 
Completion, itis sufficiently complete, in accordance with the Contract Documents, so that the 
Work (or specified part) can be utilized for the purposes for which it was intended. The terms 
"substantially complete" and "substantially completed" as applied to any work refer to Substantial 
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Completion thereof. The work must meet the following criteria for Substantial Completion to 
apply: 

- 90% of all pay items have been completed and are eligible for payment. 
- Tile facility is rei,1 y for use. 
- All traffic features have been completed. 
- A "punch list" of remaining work has been prel)ared and accepted. 

Substructure: All of that part of tile structure or buildin 1g below tile bearings of simple and 
continuous spans, skewbacks of arches and tops of footinss of rigid fraines, together with the 
backwalls, vingwalls and wino protection railings. 

Superintendent: The Contractor's authorized reprc,,cntative in responsible charge of the work. 

Superstructure: The entire structure or building except the stubstructure. 

Supplemental Specificat ions: Additions and revisions to tile Standard Specifications that are 
adopted subsequent to issuance of the printed book. 

Supplementary General Conditions: Rcqt irenrents, or revisions, to the Standard General 
Conditions, applicable to the work, and to cover conditions or requirements peculiar to the project 
under consideration. 

Surety: The individual, firm or corporation, bound with and for tile CONTRACTOR for the 
acceptable performance, execution, and completion of the work, and for the satisfaction of all 
oblig,.tions incurred. 

Surface Course: The finish or wearing course of an asphalt concrete pavement structure. 

Title or Hleadings: The titles or headings or the sections and subsections herein are intended for 
convenience of reference and shall not be considered as having any bearing on their interpretation. 

Traveled Way: Tile portion of tile roadway for the movement of vehicles, exclusive of shoulders 
and auxiliary lanes. 

Utility: Pipe lines, conduits, ducts, transmission lines, overhead or underground wires, railroads, 
storm drains, sanitary sewers, irrigation facilities, street lighting traffic signals, and fire alarm 
systems, and appurtenances 01 public utilities and those of private industry, businesses or 
individuals solely for their own use or use of their customers which are operated or maintained in, 
on, tinder, over or across public right-of-way or public or private easenient. 

Waterworks (Water Supply System): The reservoirs, pipe 'ines, wells, pumping equipment, 
purification works, mains, service pipes, and all related appliances and appurtenances utilized in 
the procurement, transportation and delivery of an adequate, safe, and palatable water supply for 
the Contracting Agency. 
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Work: Any of all of the improvements mentioned and authorized to be made, and the 
construction, demolition, reconstruction, and repair of all or any portion of such improvements, 
and all labor, services, incidental expenses, and material necessary or incidental thereto. 

Working Day: A calendar day, exclusive of Saturdays, Sundays and Contracting Agency 
recognized legal holidays, on which weather and other conditions not under tile control of the 
CONTRACTOR will permit construction operations to proceed for the major part of tile day with 
the normal working force engaged in performing the controlling item or items of work which 
would be in progress at that time. 

101.3 In order to avoid cumbersome and confusing repetition of expressions in these 
specifications, it is provided that whenever anything is, or is to be, done, if, as, or, when, or 
where contemplated, required, determined, directed, specified, authorized, ordered, given, 
designated, indicated, considered necessary, deemed necessary, permitted, reserved, suspended, 
established, approval, approved, disapproved, acceptable, unacceptable, suitable, accepted, 
satisfactory, unsatisfactory, sufficient, insufficient, rejected, or condemned, it shall be understood 
as if the expression were followed by the words by the ENGINEER or to the ENGINEER. 
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BIDDING REQUIREMENTS AND CONDITIONS 

102 GENERAL PROVISIONS 

102.1 NOTICE TO BII)I)ERS: 

PUBILIC NOTICE is hereby given that there are ol file with the (list location), plans, 
specifications, and form of contract for 

Sealed bids will be received at the office of (list location), until __ local time on the 
day of___, 19 _, for furnishing all labor, tools, materials, and equipment required 

to construct said public improvement per the planis and specifications now oi file for public 
examination in the office of the , and available at the office of 
(consultant/Address). . Such bids as are received will 
be piblicly opened and read aloud at ____ local time on the above stated day. 

The w.,k generally consists of [example--pavemncilt rehabilitation of rural, suburban
 
residential and suburban arterial roadways, including asphalt overlays of varying thicknesses,
 
cold milling of existing pavement, patching, curb & gutter and crosspan rcconstructiol,
 
placement of t)avenient fabric and minor shoulder and ditch work.]
 

Each bid shall be lalde oi a form furnished by (Cn0sltant) and no bidder
 
may withdraw his bid for a period of thirty (30) days from and after the (late set for opening of
 
bids. Each bid llilSt be accompanied, in a sealed envelope, separate from the one containing 
the bid, by a bid bond on an approved form in the amount cqual to five percent (5%) of the bid 
price, made payable to , which shall be considered as liquidated damages 
and shall be forfeited to the OWNER if said bid is accepted and the bidder fails to execuIte the 
contract and file the required Performance Bond and Labor and Materials Payment Bond as 
required in the Contract l)ocuments by one week after the acceptance of the contractor's bid by 
the OWNER which consideration for acceptance will occur oil 

The work herein provided for shall be done under written contract with the contractor 
submitting tile bid which the O\VNI-R deems to be in the best interests of the OWNER. 

The sUccessful bidder v.,i be required to furnish, as part of tile contract document, ai) 
insurance certificate in the anmount of , a Performance Bond and Labor and 
Materials Paymcnt Bond each in an amount equal to 100% of its contract price, said bonds to 
be issued by a responsible corporate surety approved by the OWNER and shall guarantee tile 
faithful performance of the contract and the terms and conditions therein contained and shall 
guarantee the prompt payment of all materials and labor and protect and save harmless the 
OWNER from claims and damages of any kind caused by the operations of the Contractor. 
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Plans and Specifications and other Contract Documents may be obtained from the office 
of the Engineer, at the address herein above given, upon payment of 

($ ), which amount will not be refunded. 

The OWNER reserves the right to waive informalities or irregularities and to reject any 
or all proposals. 

Published upon order of the 
OWNER 

By: 
Title 

ATTEST: 

Title 
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102.2 INSTRUCTIONS TO BI)I)ERS: 

102.2.1 Owner: 

The Owner of this project is the 

102.2.2 Engineer: 

rhe Engineer of this Project 

102.2.3 Proposal Formi: 

Each bid must he submitted on the Proposal Form supplied by: 

102.2.4 Bid Security: 

Each Proposal must be accompanied by a hid security of the type and in an 
amount equal to the sum set out in the Notice to Contracors. The bid security 
will be retained until a Contract is entered into by the successful low Bidder and 
the rcqu ired Bonds and Insurance Certificates filed. 

102.2.5 Preparation of' 'roposal 

The Bidder shall subnit his proposal upon tile forms furnisled by the Owner. 
The Bidder shall specify a unit price in words or figures, or both if required, for 
each pay item for which a quantity is given and shall also show the products of 
the respective unit prices and quantities written in figures in the column provided 
for that purpose and the total amount of the proposal obtained by adding the 
amnoults of the several items. All the words and figures shall be in ink or type. 
In case of a discrepancy between the prices writtcn in words and those written in 
figures, when both are required, the prices written in words shall govern. 

When an item in lie proposal contains a choice to he made by the bidder, the 
bidder shall indicate his choice in accordance with the spccifications for that 
particular item, and thercafter no further choice will be permited. 

The bidder's proposal must be signed with ink by tile ildividtual, by one or more 
members of the partnership, by one or more rembers or officers of each firm 
representing a joint venture, or by two officers of a corporation, or by an agent 
of the Contractor legally qualified and acceptable to the Owner. If the proposal 
is made by an individual, his name and post office address must be shown; by a 
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partnership, the name and post office address of each partnership member must 
be shown; as a joint venture, the name and post office address of each member 
or officer of the firms represented by the joint venture must be shown; by a 
corporation, the name of the corporation and the business address of its corporate 
officials must be shown. 

102.2.6 Submitting Proposals: 

Each Proposal must be submitted in ink or typewritten in a sealed envelope with 
the following information on the outside: the Bidder's name, address, name of 
the project and the work "PROPOSAL". The bid security must be submitted in 
a separate sealed envelope with the following information on the outside: "BID 
SECURITY". If the Proposal is mailed, the two separate envelopes shall be 
placed in a mailing envelope, sealed and addressed to the Owner. The mailing
envelope must have the following information on the outside: The Bidder's 
name, address, name of the project, and the words "PROPOSAL AND BID 
SECURITY". 

102.2.7 Withdrawal Period: 

No Bidder may withdraw a Proposal within days after the date of 
opening of bids. 

102.2.8 Informalities: 

The Owner may waive any informalities or reject any or all bids. 

102.2.9 Qualifications of Bidder: 

The Owner may make such investigations as he deems necessary to determine the 
ability of the Bidder to perform the work, and the Bidder shall furnish to the 
Owner all such information and data for this purpose as the Owner may request.
The Owner reserves the right to reject any bid if the evidence submitted by, or 
investigation of, such Bidder fails to satisfy the Owner that such Bidder is 
properly qualified to carry out the obligations of the Contract and to complete the 
work contemplated therein. Conditional bids will not be accepted. 

102.2.10 Conditions of Work: 

Each Bidder must inform himself fully of the conditions relating to the 
construction of the project and the employment of labor thereon. Failure to do 
so will not relieve a successful Bidder of his obligation to furnish all material and 
labor necessary to carry out the provisions of his Contract. Insofar as possible
the Contractor, in carrying out his work, must employ such methods or means as 
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will not cause any interruption of or interference with the work of any other 
Contractor. 

Reference is made to the Special Conditions for the availability of surveys and 
investigations made for the Owner by Independent Testing Laboratories of 
subsurface or physical conditions at the site or otherwise affecting performance 
of tile work which have been relied upon by: 
in preparing the Drawings and Specifications. Before submitting his bid, each 
Bidder shall, at his own expense, make such additional surveys and investigations 
as he may deem necessary for the performance of the work at his bid price within 
the terms of the Contract documents. 

102.2.11 Addenda and Interpretations: 

No interpretation of the meaning of the Drawings, Specifications or other prebid 
documents will be made to any Bidder orally. Every request for such 
interpretation should be in writing addressed to: 

at the address hereinbefore given, and to be given 
consideration must be received at least eight days prior to tie date fixed for the 
opening of bids. Any and all such interpretation and any supplemental 
instructions will be in the form of written Addenda which, if issued, will 
generally be mailed by certified mail with return receipt requested to all parties 
recorded as having received bidding documents (at the respective addresses 
furnished for such purposes), prior to the date fixed for the opening of bids, 
however, it will be the Bidder's responsibility to verify with the 
Architect-Engineer and/or Owner that all Addenda have been received prior to 
submitting a bid. All Addenda so issued shall become part of the Contract 
Documents. 

102.2.12 Power of Attorney: 

Attorneys-in-fact who sign Bid Bonds, Performance Bonds or Labor and Materials 
Payment Bonds must file with each bond a certified and effectively dated copy of 
their power of attorney. 

Upon notice of award and prior to execution of the Contract, any successful 
bidder who is not a legal resident of the (list location, eg. County, province, etc.) 
shall appoint his process agent in accordance with the requisites of law within the 
jurisdiction where the project is located. The term of appointment of said process 
agent shall be for the full term of the surety bonds to be furnished by the 
Contractor as a part of these Contract Documents. 
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102.2.13 Laws and Regulations: 

The Bidder's attention is directed to the fact that all applicable state laws, 
municipal ordinances, and the rules and regulations of all authorities having 
jurisdiction over construction of the project shall apply to the Contract 
throughout, and they will be deemed to be included in the Contract the same as 
though therein written out in full. 

102.2.14 Obligation of Bidder: 

At the time of the opening of bids each Bidder will be presumed to have inspected 
the site and to have read and to be thoroughly familiar with the Drawings, 
Specifications and other Contract Documents including all Addenda. The failure 
or omission of any Bidder to examine any form, instrument or document shall in 
no way relieve any Bidder from any obligation in respect of his bid. 

102.2.15 Telegraphic Modification: 

Bids received prior to the time of opening will be securely kept, unopened. The 
officer 	whose duty it is to open them will decide when the specified time has 
arrived, and no bid received thereafter will be considered. Modification by 
telegraph of bids already submitted will be considered if received prior to the 
time set for opening and written confirmation of such modification over the 
signature of the Bidder is placed in tile mail and postmarked prior to tile time set 
forbid 	opening; however, if written confirmation is not received within two days 
from the closing time, no consideration will be given to the telegraphic 
modification. Bidders are cautioned that, while telegraphic modifications of bids 
may be received as provided above, such modifications, if not explicit and if in 
any sense subject to misinterpretation, shall make the bid so modified or amended 
subject 	to rejection by the Owner. Tile telegraphic communication should not 
reveal 	 the bid price but should provide the addition or subtraction or other 
modification so that the final prices or terms will not be known by the Owner 
until the sealed bid is opened. 

102.2.16 Method of Award: 

A. 	 The Owner reserves the right to reject any or all bids and to pass upon the 
regularity or waive any irregularities of the bidders and to determine the 
acceptability of the surety offered. 

B. 	 If Bid Schedules are set forth in the Proposals, Contractors must bid on 
all Schedules. The contractor's bid considered for award shall be the sum 
of the bids on all schedules. 
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C. 	 Portions of any project may have been termed "Alternates" and the Owner 
reserves the right to include or remove any or all of these Alternates from 
the Contract at his sole option or discretion. 

D. 	 Alternate bids, which are determined to in the best interest of the project 
will be considered in evaluating the bids. 

E. 	 Bids may be considered unresponsive if they do not include bids for all 

Alternates. 

102.2.19 Permits: 

The Contractor Shall be required to obtain permits to perform all construction 
activities associated with the project from the Owner. Such permits will be issued 
on a no-fee basis. 

102.3 	 FORM OF PROPOSAL: 

Bidder: 

Project: 

PROPOSAL 

,19 

The undersigned, having carefully examined the Drawings, Specifications, and 
all Addenda thereto and other Contract Documents prepared by 

for tile construction of 

and having carefully examined the site of work and become familiar with 
all local conditions including labor affecting the cost thereof, and having
familiarized himself with federal, state and local laws, ordinances, rules and 
regulations affecting performance of the work, do hereby propose to furnish all 
labor, mechanics, superintendence, tools, material, equipment, and all uitilities 
and transportation services necessary to perform and complete said work and 
work incidental thereto, in a workmanlike manner, as described in said Drawings, 
Specifications, and other Contract Documents including Addenda No(s). 

issued thereto, for the base bid sum of: 
Dollars ($ .). 
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The undersigned further certifies that lie has personally inspected the actual 
location of the work, together with the local sources of supply and that he 
understands the conditions under which the work is to be performed, or that if he 
has not so inspected the site and conditions of the work, he waives all right to 
plead any misunderstanding regarding the work required or conditions peculiar 
to the same. 

The undersigned understands that the quantities mentioned below are subject to 
increase or decrease, and hereby proposes to perform all quantities of work, as 
increased or decreased, in accordance with the provisions of the Contract 
Documents, and at the unit price bid. 

The following is the itemized Bid Schedule: 

PROJECT: 

BID SCHEDULE 

Item Estimated Unit 
No. Description Quantity Unit Price Amount 

1. _ $ 

2. $ $ 

3. $ $_ 

4. $ $ 

5. $ $ 

6. $ $ 

7. $ $ 

8. $ 

9. $ $ 

10. $ $ 

11. $ $ 
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12. $ $
 

13. _ $ $._ 

14. $ $ 

16. $ $ 

17. $ $ 

18. $ $ 

19. $ $ 

20. $ $ 

21. $ $ 

22. $ $ 

23. $ $ 

TOTAL BASE BID 
(Items 1 thru -, inclusive) $ 

The undersigned hereby agrees, if awarded the Contract to furnish a Performance Bond 
in an amount equal to One Hundred percent (100%) of the Contract Sum as security for 
the faithful performance of the Contract (including guarantee provisions) and also a 
Labor and Materials Payment Bond in an amount not less than One Hundred percent 
(100%) of the Contract Sum as security for the payment of all persons performing labor 
on the project inder the Contract and furnishing materials in connection with this 
Contract. 

Should the Owner elect to accept this proposal, the undersigned also agrees to furnish 
the required Boids and Insurance Certificates and to execute the Contract on or before 

_ and after the said acceptance and further agrees to begin and complete all 
work under Contract within the time limit set forth in the Supplementary Conditions. 

Accompanying this Proposal, as a guaranty that dhe undersigned will execute the 
Contract and furnish satisfactory Bonds and Insurance Certificates in accordance with 
the terms and requirements of the Contract Documents, is a bid security of the type 
specified in the Notice to Contractors made payable to the 

in an amount of $ 
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It is hereby agreed that in case of failure of the undersigned either to execute the 
Contract or to furnish Bonds or Insurance Certificates which are satisfactory to the 
Owner within the time limitations stated herein after issuance of Notice to Award, the 
amount of this proposal guaranty shall be forfeited to the (list owner) as liquidated 
damages arising out of the failure of the undersigned either to execute the Contract or 
to furnish Bonds or Insurance Certificates as proposed. It is understood that in case the 
undersigned is not awarded the work, 
provided in the Contract Documents. 

the proposal guaranty will be returned as 

If awarded the Contract, our Surety will be 

Name of Surety Company 

of 

FOR BIDDERS WHO ARE NOT LEGAL RESIDENTS OF ONLY: 

If awarded the Contract, our Process Agent will be 

of 

It is expressly agreed that if portions of the work are subcontracted, that awards of such 
subcontracts will be made to the subcontractor stated below: 

Work: Subcontractor: 

(Name) 

(Address) 
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Work: 	 Subcontractor: 

(Name) 

(Address) 

Work: 	 Subcontractor: 

(Name) 

(Address) 

In the event of a discrepancy between unit price quoted in this Proposal and the
 
extensions or totals, the unit prices shall control.
 

Respectfully Submitted,
 

Signature of Bidder:
 

(a) 	 If an individual: 
(Signature of Individual) 

doing 	business as: 
(Name of Firm) 

(b) 	 If a Partnership: 
(Name of Partnership) 

(Signature of Partner) 

(Signature of Partner) 
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(c) If a Corporation: 
(Name of Corporation) 

ATTEST: 
(Officer's Signature) 

(Title) 
Business Address: 

Phone No. 

"CERTIFICATE" 

A Corporate Contractor, in submitting this Proposal hereby represents that the 
Corporation has complied with all Statutory requirements, which are 
prerequisite to its being qualified to do business in , or that it will take all 
steps necessary to so qualify, if the successful bidder. 

(Name of Corporation) 

By 
(Officer) (Title) 

If Foreign Corporation: 
Resident Agent 
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SYNOPSIS OF EXPERIENCE RECORD 

(This synopsis must accompany Proposal Form) 

Name of Bidder: 

Business Address: 

Individual ( ) Partnership ( ) Corporation () (Check One) 

Construction successfully completed within past five years similar in size, scope, and 
difficulty of construction to the work bid upon. 

NAME OF COMPANY NAME OF PROJECT LOCATION OF AMOUNT OF
 
PROJECT CONTRACT
 

2. 

3. 

4. 

5. 
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NUMBER OF CONTRACT DAYS ACTUAL NUMBER OF DAYS TO 
ALLOWED FOR ABOVE PROJECTS COMPLETE ABOVE PROJECT 

2. 

3. 

4. 

5. 

(Signed) 
(Name of Company) 

(B y) 

(Title) 

Date 
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102.4 FORM OF CONTRACT: (Sheet I of 3) 

CONTRACT 

THIS CONTRACT AND AGREEMENT, made and entered into in quadruplicate this 
- day of , 19-, (contract date) by and between 

Party of the First Part, and hereinafter called the Owner, and 

of 

Party of the Second Part, and hereinafter called the Contractor. 

WITNESSETH: That the Contractor, for and in consideration of the sum of 

Dollars ($ _) 
payable as set forth in the Contract Documents constituting a part of this Contract, hereby agrees 
to construct: 

complete in accordance with the Drawings, Specifications 

Supplementary and General Conditions and Addenda Nos., therefore; the various items of work 
awarded said Contractor by the acceptance of the Proposal are as follows: 

as shown in schedule of prices bid in the Proposal which is made a part of this Contract. 

It is mutually understood and agreed by the parties hereto that (1) the Notice inviting 
Contractors to bid as published, (2) the Instructions to Bidders, (3) Supplementary and Special 
Conditions and all enclosures issued therewith, (4) the General Conditions, (5) the Form of 
Proposal, (6) the Bonds each in consideration of one hundred percent (100%) of the sum 
hereinafter mentioned, (7) all proceedings by the governing body of said Owner relating to this 
improvement, (8) the General and Detailed Drawings, (9) Specifications, and (10) all Addenda 
including their attachments, if any, are a part of this Contract the same as if each had been fully 
set out and attached hereto, and that no substitution or change in said Drawings and 
Specifications shall be made except upon written consent of the Owner and the Owner's Special 
Consultant: 
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and such allowance shall in no manner be construed to release either party from any specified 
or implied obligation of said Drawings and Specifications and other Contract Documents. 

The Contractor herein also agrees to pay all just claims for material, supplies, tools, 
fuels, lubricants, equipment, equipment rental, machinery, insurance premiums, and services 
used or consumed in the construction of the work by him or any of his subcontractors, and for 
the payment of all laborers and mechanics for all labor performed in the work by him or any 
of his subcontractors, and for all other just claims filed against him or any of his subcontractors 
in carrying out the provisions of this Contract and further agrees that the Bonds shall be held 
to cover all such claims. 

The Contractor shall not assign any moneys due or to become due without the prior 
written consent of the Owner. The Owner and the Contractor each binds himself, his partners, 
successors, assigns and legal representatives to the other party hereto in respect to all covenants, 
agreements and obligations contained in the Contract Documents. 

In connection with the performance of the work under this Contract, the Contractor 
agrees not to refuse to hire, discharge, promote or demote, or discriminate in matters of 
compensation against any person otherwise qualified, solely because of race, creed, sex, color, 
national origin or ancestry; the Contractor further agrees to insert the foregoing provision in all 
subcontracts hereunder. 

Local labor shall be employed to perform the work herein to the extend of not less than 
80% of each type or class of labor in the several classifications of skilled and common labor 
employed on the project. The term "Local", shall mean any person who is a resident of the list 
country, province, municipalities.. Preference shall be given to labor and to supplies, materials, 
and provisions produced, manufactured, or grown in , quality being equal to articles 
offered by competitors outside the __ 

The Contract Documents constitute the entire agreement between the Owner and the 
Contractor and may only be altered, amended or repealed by a duly executed written instrument. 

It is understood and agreed that the Contractor shall not do any work or furnish any 
material not covered and authorized by this Contract, except under an executed Change Order. 
Any such work which may be done or any such materials which may be furnished by the 
Contractor without such written order first being given, shall be at his own risk, cost and 
expense; and the Contractor hereb) covenants and agrees that he shall make no claim for 
compensation for any work so done or any materials so furnished. 
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IN WITNESS WHEREOF, 
signatures and seals. 

we, 

(Sheet 3 of 3) 

the contracting parties by our agents hereto affix our 

Attest: 
Title 

OWNER - Party of the First Part 

(Title) 

(Title) 

(Title) 

Contractor-Party of the Second Party 

By 

(Title) 

Attest (Witness): 

(Title) 
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102.5 	 FORM OF BOND 

102.5.1 Bid Bond 
BID BOND 

KNOW ALL MEN BY THESE PRESENTS, that we, the undersigned, 

as Principal, and 
(Name and Address of Contractor) 

as Surety, are hereby 
(Name and Address of Surety) 

held and firmly bound unto 
(Name of Owner) 

as OWNER in the penal sum of 

for the payment of which, well and truly to be made, we hereby jointly and severally bind 
ourselves, successors, and assign. 

Signed this day of , 19__ 

The Condition of the above obligation is such that whereas the Principal 

has submitted to , a certain BID, attached hereto and hereby made 

a part hereof to enter a contract in writing, for the 

NOW 	THEREFORE, 

(a) 	 If said BID shall be rejected, or 

(b) 	 If said BID shall be accepted and the Principal shall execute and deliver a 
contract in the Form of Contract attached hereto (property completed in 
accordance with said BID) and shall furnish a BOND for his faithful performance 
of said contract, and for the payment of all persons performing labor or 
furnishing materials in connection therewith, and shall in all other respects 
perform the agreement created by the acceptance of said BID, then this obligation 
shall be void, otherwise the same shall remain in force and effect; it being 
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expressly understood and agreed that the liability of the Surety for any and all 
claims hereunder shall, in no event, exceed the penal amount of this obligation 
as herein stated. 

The Surety, for value received, hereby stipulates and agrees that the obligations of said Surety 
and its BOND shall be in no way impaired or affected by an extension of the time within which 
the OWNER may accept such BID; and said Surety does hereby waive notice of any such 
extension. 

IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, 
and such of them as are corporations have caused their corporate seals to be hereto affixed and 
these presents to be signed by their proper officers, the day and year first set forth above. 

(Principal, Contractor) 

(Surety) 

BY: 

IMPORTANT - Surety companies executing BONDS must appear on the Treasury 
Department's most current list ( ) and be authorized to transact business in the 
(list country) where the project is located. 
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102.5.2 Performance Bond 

KNOW ALL MEN BY THESE PRESENTS: that 

as Principal, hereinafter called Contractor, and, 

as Surety, hereinafter called Surety, are held and firmly bound unto 

as Obligee, hereinafter called Owner, in the amount of 

Dollars ($ 

for the payment whereof Contractor and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 

WHEREAS, Contractor has by written agreement dated , 19 __, 

entered into a contract with Owner for 

in accordance with Drawings and Specifications prepared by 

which contract is by reference made a part hereof, and is hereinafter referred to as the Contract. 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that, if Contractor 
shall promptly and faithfully perform said Contract, then this obligation shall be null and void; 
otherwise it shall remain in full force and effect. 

The Surety hereby waives notice of any alteration or extension of time made by the 
Owner. 
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Whenever Contractor shall be, and declared by Owner to be in default under the 
Contract, the Owner having performed Owner's obligations thereunder, the Surety may promptly 
remedy the default, or shall promptly 

1) Complete the Contract in accordance with its terms and conditions, or 

2) Obtain a bid or bids for completing the Contract in accordance with its terms and 
conditions, and upon determination by Surety of the lowest responsible bidder, or if the Owner 
elects, upon determination by the Owner and the Surety jointly of the lowest responsible bidder, 
arrange for a contract between such bidder and Owner, and make available as Work progresses 
(even though there should be a default or a default or a succession of defaults under the contract 
or contracts of completion arranged under this paragraph) sufficient funds to pay the cost of 
completion less the balance of the contract price; but not exceeding, including other costs and 
damages for which the Surety may be liable hereunder, the amount set forth in the first 
paragraph hereof. The term "balance of the contract price", as used in this paragraph, shall 
mean the total amount payable by Owner to Contractor under the Contract and any amendments 
thereto, less the amount properly paid by Owner to Contractor. 

Any suit under this bond must be instituted before the expiration of five (5) years from 
the date on which final payment under the Contract falls due. 

No right of action shall accrue on this bond to or for the use of any person or corporation 
other than the Owner named herein or the heirs, executors, administrators or successors of the 
Owner. 

Principal (Seal) 

(Title) 

Surety (Seal) 

(Title) 

(Resident Agent) 
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102.5.3 LABOR AND MATERIAL PAYMENT BOND 

This Bond is issued simultaneously with Performance Bond if favor of the Owner 
conditioned on the full and faithful performance of the Contract) 

KNOW ALL MEN BY THESE PRESENTS: that 

as Principal, hereinafter called Contractor, and, 

as Surety, hereinafter called Surety, are held and firmly bound unto 

as Obligee, hereinafter call Owner, for the use and benefits of claimants 

as hereinbelow defined, in the amount of 

Dollars ($_ _ _ 
for the payment whereof Contractor and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 

WHEREAS, Contractor has by written agreement dated ,19-, 
entered into a contract with Owner for 

in accordance with Drawings and Specifications prepared by 

which contract is by reference made a part hereof, and is hereinafter referred to as the Contract. 
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NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that, if 
Contractor shall promptly make payment to all claimants as hereinafter defined, for all labor and
material used or reasonable required for use in the performance of the Contract, then this 
obligation shall be void; otherwise it shall remain in full force and effect, subject, however, to 
the following conditions: 

1. A claimant is defined as one having a direct contract with the Contractor or with 
a Subcontractor of the Contractor for labor, material, or both, used or reasonable required for 
use in the performance of the Contract, labor and material being construed to include that part
of water, gas, power, light, heat, oil, gasoline, telephone service or rental or equipment directly 
applicable to the Contract. 

2. The above named Contractor and Surety hereby jointly and severally agree with 
the Owner that every claimant as herein defined, who has not been paid in full before the 
expiration of a period of ninety (90) days after the date on which the last of such claimant's 
work or labor was done or performed, or materials were furnished by such claimant, may sue 
on this bond for the use of such claimant, prosecute the suit to final judgement for such sum or 
sums as may be justly due claimant, and have execution thereon. The Owner shall not be liable 
for the payment of any costs or expenses of any such suit. 

3. No suit or action shall be commenced hereunder by any claimant; 

a) Unless claimant, other than one having a direct contract with the 
Contractor, shall have given written notice to any two of the following: The Contractor, the 
Owner, or the Surety above named, within ninety (90) days after such claimant did or performed
the last of the work or labor, or furnished the last of the materials for which said claim is made,
stating with substantial accuracy the amount claimed and the name of the party to whom the 
materials were furnished, or for whom the work or labor was done or performed. Such notice 
shall be served by mailing the same by registered mail or certified mail, postage prepaid, in an 
envelope addressed to the Contractor, Owner or Surety, at any place where an office is regularly
maintained for the transaction of business, or served in any manner in which legal process may
be served in the state in which the aforesaid project is located, save that such service need not 
be made by a public officer. 

b) After the expiration of one (1) year following the date on which Contractor
ceased Work on said Contract, it being understood, however, that if any limitation embodied in 
this bond is prohibited by any law controlling the construction hereof such limitation shall be 
deemed to be amended so as to be equal to the minimum period of limitation permitted by such 
law. 

c) Other than in a court of competent jurisdiction in and for the political
subdivision of the in which the Project, or in the_ or any part thereof, is situated, 

_ District court for the district in which the Project, 
_ 

or any part thereof, is 
situated, and not elsewhere. 
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4. The amount of this Bond shall be reduced by and to the extent of any payment 
or payments made in good faith hereunder, inclusive of the payment by Surety of mechanics' 
liens which may be filed of record against said improvement, whether or not claim for the 
amount of such lien be presented under and against this Bond. 

Contractor (Seal) 

(Title) 

Surety (Seal) 

(Title) 

(Resident Agent) 
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CERTIFICATE AS TO CORPORATE CONTRACTOR
 

I, ._, certify that I am the (Assistant) Secretary of the corporation 
named as Contractor in the within bond; that , who signed the said 
bond on behalf of the Contractor was then 
of said corporation; that I know his signature thereto is genuine; and that said bond was duly 
signed, sealed, and attested to for and in behalf of said corporation by authority of its governing 
body. 

(Corporate Seal) Signature of Corporate Secretary or Assistant Secretary 

ACKNOWLEDGEMENT OF CONTRACTOR 
(If not a Corporation) 

STATE OF ) 

County of ):ss 

On this I day of in the year 19 _, before me personally appeared 
known to me to be the person who is described in, and who executed 

the within instrument, and acknowledged to me that he or they executed the same. 

Signature of Notary Public 

My Commission Expires: 

(Seal) 

ACKNOWLEDGEMENT OF CONTRACTOR 

STATE OF ) 

County of .) 

On this __ day of _,19_, before me, a Notary Public, personally appeared 
known to me to be the 

of the corporation that is described in and that executed the within 
instrument, and acknowledged to me that such corporation executed the same, that he is 

_ of the corporation described in and which executed the foregoing instrument; that he 
knew the seal of the corporation; that the seal affixed to said instrument was such corporate seal; 
that it was so affixed by order of the Board of Directors of said corporation; and that he signed 
his name thereto by like order. 

Signature of Notary Public 

My Commission Expires: 

(Seal)
 
POWER OF ATTORNEY TO BE ATTACHED
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103 AWARD AND EXECUTION OF CONTRACT
 

103.1 	 CONSIDERATION OF PROPOSALS: 

After the proposals are opened and read, they will be compared on the basis of the 
summation of the products of the approximate quantities shown in the bid schedule by 
the unit bid prices. The results of such comparisons will be immediately available to the 
public. In the event of a discrepancy between unit bid prices and extensions, the unit bid 
price shall govern. 

The right is reserved to reject any or all proposals, to waive technicalities or to advertise 
for new proposals, if in the judgement of the awarding authority the best interests of the 
Owner will be promoted thereby. 

The Owner reserves the right to settle bid discrepancies, as defined in this subsection and 
in subsection 102.2.5 that occur in the low bidders proposal at the time the contract is 
awarded. Bid discrepancies will be settled with the understanding that the low bidder 
waives any claims against the Owner because of the bidders mistakes in the bid proposal. 

103.2 	 AWARD OF CONTRACT: 

The award of contract, if it be awarded, will be made within 30 calendar days after the 
opening of proposals to the lowest responsible and qualified bidder whose proposal
complies with all the requirements prescribed. The successful bidder will be notified, 
by letter mailed to the address shown on his proposal, that his bid has been accepted and 
that he has been awarded the contract. 

103.3 	 CANCELLATION OF AWARD: 

The Owner reserves the right to cancel the award of any contract at any time before the 
execution of said contract by all parties without any liability against the Owner. 

103.4 	 RETURN OF PROPOSAL GUARANTY: 

All proposal guaranties consisting of bid bonds will be retained by the Owner. 

All proposal guaranties consisting of certified checks or cashiers checks will be treated 
as follows: 

(a) 	 For the three lowest bidders, the proposal guaranty will be held until the 
Contract is awarded to the successful bidder. Proposal guaranty will then 
be returned immediately to the other two bidders. The proposal guaranty 
will not be returned to the successful bidder until a satisfactory 
performance bond has been furnished and the contract has been executed. 
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(b) 	 For all other bidders, the proposal guaranty will be returned promptly 

after the opening of bids and verification of the proposals. 

103.5 	 REQUIREMENT OF CONTRACT BOND: 

At the time of the execution of the Contract, the successful bidder shall furnish a surety 
bond or bonds in a penal sum equal to the nearest integral one hundred dollars in excess 
of the estimated contract price. The form of the bonds and the security shall be 
acceptable to the Owner. 

103.6 	 EXECUTION AND APPROVAL OF CONTRACT: 

The Contract shall be signed by the successful bidder and returned, together with the 
Contract Bond, within 15 days after the date of award. If the signed Contract and Bond 
is returned by tile successful bidder within 15 days after award and if the Contract is not 
executed by the Owner within 30 days from date of award, the bidder shall have the right 
to withdraw his bid without penalty. No Contract shall be considered effective until it 
has been fully executed by all of the parties thereto. 

103.7 	 FAILURE TO EXECUTE CONTRACT: 

Failure to execute the Contract and file acceptable bonds within 15 days after the date of award 
shall be just cause for the cancellation of the award and the forfeiture of the proposal guaranty
which shall become the property of the Owner. The Owner may elect to waive forfeiture of the 
proposal guaranty only if it i., determined that the bidder has made a good faith remedial error 
and that no damages were sustained by the Owner as a result of the failure by the successful 
bidder to execute the contract and file acceptable bonds within the time prescribed. Award may 
then be made to the next lowest responsible bidder, or the work may be re-advertised and 
constructed under contract or otherwise, as the Owner may decide. 

104 THE CONTRACT: FOLLOWING EXECUTION 

104.1 	 MATERIALS: 

Unless otherwise stipulated, the CONTRACTOR shall provide and pay for all materials, 
labor, water, tools, equipment, light power, transportation, and other facilities necessary 
for the execution and completion of the work. The CONTRACTOR shall, if required, 
furnish satisfactory evidence as to the kind and quality of materials. 

104.2 	 PROGRESS SCHEDULE: 

The CONTRACTOR shall submit, at such times as may reasonably be requested by the 
ENGINEER, schedules which shall show the order in which he proposes to carry on the work, 
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with dates at which the CONTRACTOR will start the several parts of the work, and estimated 
dates of completion of the several parts. The special provisions or Plans may require that 
certain phases or parts of the work be completed first or in a certain order. If the 
CONTRACTOR elects to use PERT or CPM charts, he shall furnish copies of them and all 
revisions thereto or amendments thereto as the work progresses to the ENGINEER upon request. 

104.3 SCHEDULE OF UNIT PRICES: 

104.3.1 

Promptly following the execution of the contract documents for all lump sum 
contracts, the CONTRACTOR shall prepare and transmit to the ENGINEER two 
Copies of an itemized breakdown showing the unit quantities of each major
construction item and the corresponding unit prices. Such unit prices shall 
contain all costs including profit of each item complete in place. The total cost 
of all items shall equal the contract price for the project. This breakdown when 
approved by the ENGINEER, will be used primarily in determining payment due 
the CONTRACTOR on periodical estimates. If, in the opinion of the 
ENGINEER, any unit price submitted by the CONTRACTOR is unbalanced, a 
detailed breakdown of the items contained in the unit will be required. 

104.3.2 

For contracts bid on a unit price basis, unit bid prices for completed work will 
be used in determining payment due the CONTRACTOR on periodical estimates. 
Partially completed units may be paid for in periodical estimates. 

104.4 SURVEYS: 

The Owner will furnish all site surveys, easements, pipeline licenses, etc. necessary to 
authorize construction of any permanent works required in the Specifications where such 
work is to be done on property other than the Owner's. 

104.5 TAXATION: 

The CONTRACTOR shall pay all fees and taxes including State and City sales and use 
taxes. (See Special Conditions Section 201.24.) 

104.6 ASSIGNMENT OF CONTRACT: 

No assignment by tile CONTRACTOR of this contract or any part thereof or of the funds 
to be received thereunder by the CONTRACTOR will be recognized unless such 
assignment has had the written approval of the Owner and the surety has been given due 
notice of such assignment and has furnished written consent thereto. Such written 
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approval by the Owner shall not relieve the CONTRACTOR of the obligations incurred 
by him under the terms of this contract. In addition to thc usual recitals in assignment 
contracts, the following language must be set forth: 

"It is agreed that the funds to be paid to the 
assignee under this assignment are subject to a prior 
lien for services rendered or materials supplied for 
the performance of the work called for in said 
contract in favor of all persons, firms, or 
corporations rendering such services or supplying 
such materials." 

104.7 SUBLETTING OF CONTRACT: 

The CONTRACTOR shall as soon as practical after signing the contract, notify the 
ENGINEER in writing, giving the names and qualifications of all subcontractors 
proposed for work and shall not c,-nploy any that the ENGINEER may within a 
reasonable time object to. The CONTRACTOR will not be allowed to subcontract more 
than fifty percent (50%) of the total monetary value of tile contract without prior
approval of the owner. The CONTRACTOR shall notify the ENGINEER of each 
subcontract he awards, giving: 

A. Name, address, and telephone number of the subcontractor 

B. Branch of work covered 

C. Total price of subcontract 

D. Date of subcontract 

Subcontractors, before commencing work, must file with the ENGINEER satisfactory
certificates in duplicate showing insurance coverage. Failure of the subcontractor to 
provide such certificates shall not relieve the CONTRACTOR of his obligation to insure 
and to hold the Owner harmless. Subcontractors shall also file with the ENGINEER 
copies of applicable permits and licenses required to do the subcontracted work. 

104.8 OTHER CONTRACTS: 

The Owner may award other contracts for additional work, and the CONTRACTOR shall 
fully cooperate with such other contractors and carefully fit his own work to that 
provided under the other contracts as may be directed by the ENGINEER. The 
CONTRACTOR shall commit permit ,iny which interferenot or act will with the 
performance of work by any other contractor. 
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105 CONTRACT FORMS
 

105.1 NOTICE OF AWARD 100-47 

105.2 NOTICE TO PROCEED 100-48 

105.3 	 SHOP DRAWING TRANSMITTAL FORM 100-50 

105.4 FORM OF FIELD ORDER 100-52 

105.5 FORM OF CHANGE ORDER 100-53 

105.6 	 APPLICATION FOR PAYMENT 100-53 

105.7 STATEMENT CONCERNING CLAIMS 100-55 

105.8 FORM OF PARTIAL WAIVER OF LIEN 100-56 

105.9 FORM OF FINAL WAIVER OF LIEN 	 100-58 

105.10 	 NOTICE OF FINAL SETTLEMENT (Substantial 
Completion) 100-60 

105.12 	 LETTER OF ACCEPTANCE (Final Completion) 100-61 
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This is for the Logo on all the various forms 

To: 

Description of Work: 

The _ (OWNER) has considered the BIDsubmitted by you for the above described WORK in response to its Advertisement for BIDSdated , , and Information for Bidders. You are hereby notified that your BIDhas been accepted for items in the amount of $
 

You are required by the Information for Bidders 
to execute the Agreement and furnish therequired CONTRACTOR'S Performance BOND, Payment BOND and certificates of insurance 
on or before 

in accordance with the Contract Documents. 

If you fail to execute said Agreement and to furnish said BONDS on or before above stated date,said OWNER will be entitled to consider all your rights arising out of the OWNER'S acceptance
of your BID as abandoned as a forfeiture of your BID BOND. The OWNER will be entitled 
to such other rights as may be granted by law. 

You are required to return an acknowledged copy of this NOTICE OF AWARD to the OWNER. 

Dated this - day of , 19-. 

Title 
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ACCEPTANCE OF NOTICE 

Receipt of the above NOTICE OF AWARD is hereby acknowledged 

by
 
this the day of , 19_.
 
By
 

To: 

Description of Work: 

You are 	hereby notified to commence WORK in accordance with the Agreement dated 
.,_19-, on or before , 19 and you are to complete the WORK within 

_ consecutive calendar days after the date of this Notice to Proceed. The date of completion
of all WORK is therefore ,19 . 

Engineer 

Title 

ACCEPTANCE OF NOTICE 

Receipt of the above NOTICE TO PROCEED is hereby acknowledged 

by 

this the day of , 19-. 
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(One Copy)_ (OneOwnerCopy) (._ContractorOffice (OneField Copy) Copies) 

PROJECT: 

DATE: 

Shop Drawing Transmittal Form JOB NO: 

TO: 

Transmittal Number Ist Submittal Resubmittal
 
(Previous Transmittal Number:
 

Specification Section Number Division No. 

Drwg. or Action 
Para No. Description of Equipment Manufacturer Data No. Taken 

As stated in the Contract Documents, the undersigned CONTRACTOR'S submission of these 
Shop Drawings or samples shall constitute a representation to the OWNER and the 
ARCHITECT-ENGINEER that the CONTRACTOR has either determined and verified all 
quantities, dimensions, field construction criteria, materials, catalogue numbers and similar data 
or he assumes full responsibility for doing so, and that he has reviewed and coordinated each 
Shop Drawing or sample with the requirements of the work and the Contract Documents and he 
represents to the OWNER and the ARCHITECT-ENGINEER that item(s) described by these 
Shop Drawings do comply with the requirements of the Contract Documents. The undersigned
Contractor certified that the equipment included in this submittal complies with the latest 
requirements of the Occupational Health and Safety Act including any standards or regulations
established by the .ist agency) in administration of said act. 
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NOTE: Please submit a minimum of X 
four signed copies of this form with (Authorized Signature of Contractor) 
each submittal. All pages of this 
form on which equipment is listedX X 
must be signed. (Finn Name) 

X 
(Mailing Address) 

(THIS SPACE FOR ARCHITECT-ENGINEER) 

The above drawings are returned with action as designated above in accordance with the 
following legend: 

A No Exception Taken 
B Make Corrections Noted and Resubmit Corrected Copies
 
C Revise and Resubmit
 
D Rejected
 
E Submit Specified Item
 

By 

Date: 
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FIELD ORDER 

Order No. 

Project Title 

Project No. Contract No. Contract Date 

Contractor 

You are hereby authorized and instructed to effect the following modifications of the 
contract for the foregoing named project: 

Maximum Cost $ 

or Minimum Credit $ 

This form shall be used only for the issuance of emergency instructions to the 
CONTRACTOR where the time required for preparation and execution of a formal 
Change Order would result in delay or stoppage of the work, or would allow a hazardous 
condition to exist. A duly authorized Change Order shall replace this Field Order as 
soon as possible and shall bear appropriate reference to this Field Order. 

DISTRIBUTION: 1. Contractor 
2. Proj. Mgr. Date Resident Project Representative 
3. Field Office 
4.Files 
5. Owner 

Date Contractor's Authorized Representative 
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To:
 

Description of Original Work:
 

It is hereby mutually agreed that when this Chmnge Order has been 
 signed by the contracting
parties, the following described changes shall be executed by the Contractor without changing

the terms of the Contract, except as herein s.ipulated and agreed.
 

Description of change (use attachment if necessary) made to the Contract Documents:
 

The Contractor agrees to furnish all materials and labor and to perform all work required to
 
complete the above described changes in accordance with the requirements for similar work

covered by the Contract, except as otherwise stipulated herein, for the following considerations:
 

Change to CONTRACT PRICE
 

Original CONTRACT PRICE 
 $ 
Current CONTRACT PRICE adjusted by Change Orders
 

_ Thru 
 $ 
The CONTRACT PRICE due to this Change Order will be
 

(Increased) (Decreased)(Unchanged) by $
 
The new CONTRACT PRICE including this Change Order
 

will be 
 $ 

Change to CONTRACT TIME 

Current CONTRACT Completion Date
 
The CONTRACT TIME will be (Increased)(Decreased)
 

(Unchanged) by Calendar Days.
The date for completion of all WORK will be 
RECOMMENDED FOR ACCEPTANCE: 

Engineer 

By: By: 

Date: Date: 
ACCEPTED: 

Owner 
Contractor 
By: By: 

Chairman
Date: Date: 
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Contractor: 

Description of Work: 

Summary of Contract Account: 
1) Total accumulated work on original contract 

to date $. 
2) Extra work by Change Order to date $ 
3) Materials stored $. 
4) Total accumulated work to date 

(Items 1 thru 3) $ 

5) Less: Retainage @ -% of total 
accumulated work to date $ 

6) Net amount earned to date $ 
7) Less: Amount of previous payments $ 

BALANCE DUE THIS REQUEST $ 

The undersigned Contractor certifies to the best of his knowledge, information and belief the 
Work covered by this Application for Payment has been completed in accordance with the 
Contract Documents, that all amounts have been paid by him for Work for which previous 
Certificates for Payment were issued and payments received from the Owner; and that current 
payment shown herein is now due. 

Contractor 

By: Date: 
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STATEMENT CONCERNING CLAIMS
 

TO BE PREPARE BY THE ENGINEER AND OWNER)
 

8/91 100- 55
 

'/ i
 



PARTIAL WAIVER OF LIEN
 

To All 	Whom it May Concern: 

WHEREAS, the undersigned has been employed by (A) 

to furnish labor and materials for (B) 

work, under a contract (C) 

for the 	improvement of the premises described as (D) 

in the ( )of 

of , of 

of which 

is the Owner. 

NOW, THEREFORE, this day of ,19 - , for and in 

consideration of the sum of (E) 

Dollars 

paid simultaneously herewith, the receipt whereof is hrerby acknowledged by the undersigned, 
the undersigned does hereby waive and release to the extent only of the aforesaid amount, any 
lien rigfhts to, or claim of lien with respect to and on said above-described premises, the the 
improvements thereon, and on the monies or other considerations due or to become due from 
the owner, by virtue of said contract, on account of labor, service, materials, fixtures, appartus 
or machinery furnished by the undersigned to or for the above-described premises, but only to 
the extent of the payment aforesaid. 
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(F) .(SEAL) 
(Name of sole ownership, corporation or partnership) 

(Affix corporate (SEAL)
seal here) (Signature of Authorized Representative) 

Title: 

INSTRUCTIONS FOR PARTIAL WAIVER 

(A) 	 Name person or firm with whom you agreed to furnish either labor, or services, or 
materials, or both. 

(B) 	 Fill in nature and extent of work;strike the word labor or the word materials if not in 
your contract. 

(C) 	 If you have more than one contract on the same premises, describe the contract by
number if available, date and extent of work.

(D) 	 Furnish an accurate enough description of the improvement and location of the premises 
so that it can be distinguished from any other property.

(E) 	 Amount shown should be the amount actually received on that date.
(F) 	 If waiver is for a corporation, corporate name should be used, corporate seal affixed and

title of officer signing waiver should be set forth; if waiver is for a partnership, the
partnership name should 	be used, partner should sign and designate himself as partner. 
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FINAL WAIVER OF LIEN 

To All Whom it May Concern: 

WHEREAS, the undersigned has been employed by (A) 

to furnish labor and materials for (B) 

work, under a 

contract (C) 

for the improvement of the premises described as (D) 

in the ( ) of 	 of 

of 	 of which 

is the Owner. 

NOW, THEREFORE, this day of 	 , 19 -, 

for and in consideration of the sum of (E)_ Dollars paid 
simultaneously herewith, the receipt whereof is hrerby acknowledged by the undersigned, the 
undersigned does hereby waive and release to the extent only of the aforesaid amount, any lien 
rigfhts to, or claim of lien with respect to and on said above-described premises, the the 
improvements thereon, and on the monies or other considerations due or to become due from 
the owner, by virtue of said contract, on account of labor, service, materials, fixtures, appartus 
or machinery furnished by the undersigned to or for the above-described premises, but only to 
the extent of the payment aforesaid. 

(F) (SEAL) 
(Name of sole ownership, corporation or partnership) 

(Affix 	corporate .(SEAL) 
seal here) (Signature of Authorized Representative) 

Title: 
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INSTRUCTIONS FOR FINAL WAIVER
 

(A) 	 Name person or firm with whom you agreed to furnish either labor, or services, or 
materials, or both. 

(B) Fill in nature and extent of work; strike the word labor or the word materials if not in 
your contract. 

(C) 	 If you have more than one contract on the same premises, describe the contract by
number if available, date and extent of work. 

(D) 	 Furnish an accurate enough description of the improvement and location of the premises 
so that it can be distinguished from any other property.

(E) Amount ihown should be the amount actually received on that date. 
(F) 	 If waive: is for a corporation, corporate name should be used, corporate seal affixed and 

title of officer signing waiver should be set forth; 	 if waiver is for a partnership, the 
partnership name should be used, partner should sign and designate himself as partner. 
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To:
 
Owner
 

And To:
 
Contractor
 

Date of Substantial Completion
 
(If Previously Provided)
 

The Work performed under this contract has been inspected by authorized representatives of the 
Owner, Contractor and/or Consulting Engineer, and the Project (or specified part of the Project, 
as indicated above) is hereby declared to be completed on the above date. 

The date of Final Completion is the date upon \W>ich all guarantees and warranties begin, except 
as noted below. The responsibilities between the Owner and the Contractor or Engineer for 
maintenance, and utilities shall be as set forth below. 

Engineer Authorized Representative Date 

The Contractor accepts the above Certificate of Final Completion. 

Engineer Authorized Representative Date 

RESPONSIBILITIES: (For maintenance, utilities, etc.) 

OWNER 

CONTRACTOR/ENGINEER 
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In accordance with the Contract Documents, based on on-site observation and the data 
comprising the above application, the Engineer certifies to the Owner that the Work has
progressed to the point indicated; that to the best of his knowledge, information and belief, the
quality of the Work is in accordance with the Contract Documents; and that the Contractor is 
entitled to payment of the AMOUNT CERTIFIED. 

AMOUNT CERTIFIED $ 

Engineer 

By: Date: 

CERTIFICATE OF FINAL COMPLETION 

Project No. Engineer's Project No. 

Project Date: 

Contractor/Engineer Contract Date 

Contract For 

Project or Specified Part Shall Include 

DEFINITION OF FINAL COMPLETION 

The date of Final Completion of a Contract or specified part of a 
Contract is the date when the construction or services are 
complete, in accordance with the Contract Documents, so that the 
Project or specified part of the Project or Project Services can be 
utilized for the purposefor which it was intended. 
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Final Payment in accordance with ATTACHED VOUCHERS AND FINAL PAYMENT FORM 
IS HEREBY AUTHORIZED IN ACCORDANCE with approved McPherson County 
Procurement and Payment Procedures. Please return this copy to the Engineer for Final 
Payment Processing. 

APPROVED FOR FINAL PAYMENT: 

Date 
Engineer 

ENCLOSURES (Tdentify and attach): 
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GENERAL REQUIREMENTS OF THE CONSTRUCTION CONTRACT
 

201 STANDARD SPECIAL CONDITIONS 

201.1 FORM OF TECHNICAL SPECIFICATIONS: 

The detailed specifications may be of the abbreviated or outline type and the 
CONTRACTOR must supply omitted words or phrases by inference. "Omissions of 
words or phrases such as 'the CONTRACTOR shall,' 'in conformance with,' 'shall be,'
'as noted on the plans,' 'according to the plans,' 'a,' 'an,' 'the,' and 'all' are 
intentional." 

The specifications are performance oriented and are intended to provide an end product 
of quality. They are not to be construed as establishing means, methods, or techniques 
to be used by the CONTRACTOR to obtain the expected results. 

Whenever the context so admits or requires, all references herein in one number shall 
be deemed extended to and including the other number, whether singular or plural, and 
the use of any gender shall be applicable to all genders. 

201.2 NOTICE TO PROCEED: 

A written Notice to Proceed with Work will be issued by the Engineer and 
CONTRACTOR shall start the work within ten (10) calendar days of the date of that 
Notice to Proceed. Thereafter, CONTRACTOR shall prosecute the Work at such place 
or places as the Engineer directs and shall fully complete in every detail all the work to 
be done under the contract within the time limit set forth in the contract or any 
authorized extensions to the contract time. 

201.3 COPIES OF PLANS AND SPECIFICATIONS: 

After contract award, the successful bidder may obtain from the Engineer at no cost: ten 
sets of plans and special provisions; and if available for the project, one set of full size 
cross sections and one set of computer output data. If the CONTRACTOR has not 
picked up the plans and other available data within six weeks after bid opening, they will 
be sent to the Engineer in charge of the project. Additional sets of plans and other 
available data may be purchased on a cash sale basis from the Engineer at current 
reproduction prices. 

Subcontractors and suppliers may obtain plans and other data from the successful bidder 
or they may purchase copies on a cash sale basis from the Reproduction Branch at 
current reproduction prices. 
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201.4 INSURANCE:
 

To assure OWNER that CONTRACTOR is always capable of fulfilling specified 
indemnification obligations, CONTRACTOR is required to purchase and maintain 
insurances of the kind and in amounts specified in the Contract Documents. However, 
insurance requirements contained in the Contract documents shall not be deemed to limit 
or define obligations of CONTRACTOR as provided elsewhere in the General 
Conditions. Should a CONTRACTOR find it difficult to locate insurance sources 
capable of satisfying the OWNER'S requirements, the CONTRACTOR is invited to 
contact the OWNER for information on insurance sources. 

the OWNER may require that certified copies of the insurance policies be submitted and 
may refuse to recommend that the Contract be executed by the OWNER'S Representative 
until the applicable insurance policies are found to be acceptable. 

201.4.1 Workmen's Compensation Insurance: 

CONTRACTOR and all levels of subcontractors shall comply with requirements 
of the Workmen's Compensation Act and shall provide Workmen's Compensation 
Insurance to protect CONTRACTOR and all levels of subcontractors from and 
against any and all Workmen's Compensation claims arising from performance 
of Work under the contract. The OWNER will not execute the contract until the 
successful bidder has submitted evidence, acceptance to the OWNER, that such 
Workmen's Compensation Insurance is in effect and will remain in effect during 
the term of the contract. 

201.4.2 Comprehensive General Liability Insurance: 

CONTRACTOR must procure and maintain at his own expense, until final 
payment by the County for all work covered by the contract, Comprehensive 
General Liability Insurance covering all work to be performed under the contract. 
This insurance must pay on behalf of CONTRACTOR all sums which 
CONTRACTOR shall become legally obligated to pay as damages because of 
bodily injury or property damage caused by an occurrence up to the specified
limits of liability for each occurrence. This coverage must include explosion 
hazard, collapse hazard, and underground property damage hazard. Blanket 
contractural liability coverage, as well as CONTRACTORs Protective Liability, 
must also be included. This insurance coverage must extend to all subcontractors 
and sub-subcontractors. 

201.4.3 Comprehensive Automobile Liability Insurance: 

CONTRACTOR must procure and maintain at his own expense, until final 
payment by the OWNER for all work covered by the contract, Comprehensive 
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Automobile Liability Insurance, which must cover CONTRACTOR for all sums 
which CONTRACTOR shall become legally obligated to pay as damages because 
of bodily injury or property damage caused by an occurrence up to the specified 
limits of liability for each occurrence. Blanket contractural liability must be 
included. This insurance coverage must extend to all subcontractors and 
sub-subcontractors. 

Such coverage must include all automotive equipment used in the performance of 
the contract, both on and off the work site, and must include non-ownership and 
hired cars coverage. 

201.4.4 Limits of Coverage: 

The following minimum limits of coverage shall apply: 

Workmen's Compensation Statutory 
Employers Liability Each Occurrence 

Bodily Injury & Property 
Damage with a Combined 
Single Limit of Liability of Each Occurrence 

or 

Bodily Injury 
General and AutomobilE Each Person 
General and Automobile Each Occurrence 

Property Damage 
General and Automobile Each Occurrence 
General Aggregate 

201.4.5 

The insurance referred to in subparagraphs 201.4.2 and 201.4.3 above shall be 
written under the Comprehensive General and Comprehensive Automobile 
Liability policy forms, including coverage for all owned, hired, and non-owned 
automobiles. The CONTRACTOR may at his option provide the limits of 
liability as set out above by a combination of the above described policy forms 
and an Umbrella Excess Liability policy. The liability policy or policies shall 
have any exclusions for punitive and exemplary damages removed. 
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201.4.6 

It is a condition of the Contract that the policy or policies afford coverage for 
damage to property of others arising out of the perils of Explosion, Collapse, and 
Damage to Underground Facilities, and it is a further condition that the policy or 
policies afford the same limits of liability as set out above for liability assumed 
under contract including CONTRACTUAL LIABILITY. It is a condition of the 
Contract that the policy or policies afford BROAD FORM PROPERTY 
DAMAGE LIABILITY COVERAGE for damage to property of others in the 
care, custody, or control of the insured, or as to which the insured is for any 
purpose exercising physical control. 

201.4.7 

All responsibility for payment of any sums resulting from any deductible 
provision, corridor, or self-insured retention conditions of the policy or policies 
shall remain with the CONTRACTOR. 

201.4.8 

It is a condition of the Contract that the policy or policies waive any and all 
Governmental Immunity as a defense in any action brought against the insured or 
any other party to the Contract. 

201.5 PROGRESS SCHEDULE & SEQUENCE OF OPERATIONS: 

201.5.1 

Within ten days of the date of the Agreement, the CONTRACTOR shall submit 
for approval of the Engineer a chart, the form of which is included in the 
Contract Documents, showing the estimated progress schedule for the component 
divisions of the work, a balanced cost breakdown, together with a composite 
curve showing the estimated progress schedule for the entire project. The bar 
graph shall be completed showing thE estimated percentage of each item in 
increments of 10% or 20%, depending on the value of the item. For purposes 
of comparison, the CONTRACTOR shall submit with each Application for 
Payment a chart in identical form showing the actual rate of progress to date for 
the component divisions and for the Project as a whole. The actual rate of 
progress shown o, the chart shall only include work completed and shall not 
include stored materials. 

1/87 200-5
 

'150
 



201.5.2
 

Within ten days of the date of the Agreement award, the CONTRACTOR shall 
also submit for review by the Engineer a complete balanced cost breakdown 
approved by the CONTRACTOR's Surety Company of the various component 
divisions of work bid on a lump sum basis. All overhead items shall be prorated 
over the various items of actual work and no overhead items such as Insurance, 
Move In, Superintendence, General Conditions, falsework, scaffolding, temporary 
construction, etc., will be allowed to be listed separately for partial progress 
payment. 

201.5.3 

Also the CONTRACTOR shall submit for approval a planned sequence of 
construction indicating the approximate dates and time duration of street closings, 
utility interruptions, etc. if required. 

201.5.4 

In the event that the rate of actual progress of the work falls behind the estimated 
progress indicated on the approved chart, the CONTRACTOR shall accelerate the 
work by placing additional forces and equipment on the project so that the project 
will be completed within the Contract time. 

201.5.5 

The CONTRACTOR shall not begin construction of any work until he has 
notified the ENGINEER of his intention to do so, stating the time when work is 
to commence. Such notices shall be at least twenty-four (24) hours prior to the 
time when actual work is to commence. Two working days advance notice is 
required for surveying and staking. 

201.5.6 

In the event the CONTRACTOR temporarily leaves a job for more than three 
consecutive working days, he shall notify the ENGINEER upon his return to 
work. The CONTRACTOR shall kccp the ENGINEER advised as to work 
schedule. Any work performed at times or places outside of the established work 
schedule shall be regarded as contrary to and outside of the terms of this Contract 
and the ENGINEER or his authorized representative may order such work 
removed and replaced without obligation on the part of the OWNER to pay for 
such removal and replacement. 
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201.6 INTERRUPTION WITH OWNER'S NORMAL OPERATIONS:
 

Portions of the work will be performed in or adjacent to areas in which the OWNER'S 
normal operation must proceed without interruption during 'he construction work. The 
CONTRACTOR shall conduct the work in these areas in such a manner as to create a 
minimum of disturbance and inconvenience to the OWNER and to the public. Road 
closing, if required, shall be scheduled with the governmental agency responsible for 
roads and with fire and police agencies. 

201.7 UNEMPLOYMENT COMPENSATION: 

Before final payment will be made by the OWNER, the CONTRACTOR must file with 
the OWNER a written clearance that all payment then due, including payment by 
subcontractors on the project, under the Statutes covering Unemployment Compensation 
have been made, all in full conformance with the Statutes in effect at the place or work. 

201.8 DISCRIMINATION: 

In connection with the performance of work under this contract, CONTRACTOR agrees 
not to discriminate against any employee or applicant for employment because of race, 
religion, color or national origin. The aforesaid provision shall include, but not be 
limited to, the following: Employment, upgrading, demotion or transfer, recruitment or 
recruitment advertising, layoff or termination, rates of pay or other forms of 
compensation, and selection for training, including apprenticeship. CONTRACTOR 
agrees to post hereafter in conspicuous places, available for employees and applicants for 
employment, notices setting forth the provisions of the nondiscrimination clause. 

CONTRACTOR further agrees to insert the foregoing provision in all 
subcontracts, except subcontracts for standard commercial supplies or raw 
materials. 

201.9 INVESTIGATION OF THE SITE: 

Bidder shall examine the site of the proposed work and all documents pertaining to the 
work. It is mutually agreed that the submission of a proposal shall be considered prima 
facie evidence that the bidder has made such examination and is familiar with the 
character, quality and quantity of the work to be performed and material to be furnished. 

Logs of test hole, ground water levels, and any accompanying soil reports as furnished 
by the Contracting Agency are furnished for general information only. The field 
condition so set forth shall not constitute a representation or warranty, expressed or 
implied, that such conditions are actually existent. Bidders shall make their own 
investigations and form their own estimates of the site conditions. 

1/87 200-7 



After the submission of the proposal, no complaint or claim that there was any 
misunderstanding as to the quantities, conditions or nature of the work will be 
entertained. 

201.10 SUBSTITUTIONS: 

Plans and specifications may contain references to equipment, materials or patented 
processes by manufacturer, trade name, make or catalog number. Such references shall 
be regarded as establishing a standard of quality, finish, appearance, performance or as 
indicating a selection based upon compatibility with existing equipment or materials. It 
shall not be construed as limiting the selection to a specified item or source. 

The use of an alternate or substitute, item or source will be permitted, subject to the 
following: 

(a) 	 No consideration will be given a request for substitution prior to award of the 
contract. 

(b) 	 After the award and to permit consideration and approval without delaying the 
work CONTRACTOR shall submit a written request for substitution. The request 
shall include all information necessary for proof of equity and suitability for 
substitution. CONTRACTOR snall submit samples when required. 

(c) 	 ENGINEER will evaluate the information submitted, perform tests when 
necessary and make comparisons. ENGINEER will then make the final decision 
as to the acceptability of the proposed substitution. 

201.11 COORDINATION WITH OTHER CONTRACTORS: 

201.11.1: 

Progress of the work may be affected by coordination of other work being 
performed by the OWNER or other CONTRACTOR, and the CONTRACTOR 
shall investigate such a possibility and make allowances therefor. Should the 
CONTRACTOR sustain any damage through any act or omission of any other 
CONTRACTOR having a contract with the OWNER, the CONTRACTOR shall 
have no claim against the OWNER for such damage, but shall have a right of 
action against the other CONTRACTOR to recover the damages sustained by 
reason of the acts or omissions of such CONTRACTOR. 
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201.11.2
 

If, through acts of neglect on the part of the CONTRACTOR, any other 
CONTRACTOR or any Subcontractor shall suffer loss or damage on their work, 
the CONTRACTOR agrees to settle with Such other CONTRACTOR or 
Subcontractor by agreement or arbitration, if such other CONTRACTOR or 
Subcontractor will so settle. If such other CONTRACTOR or Subcontractor sues 
the OWNER and/or ENGINEER on account of any damage alleged to have been 
so sustained, the OWNER and/or ENGINEER shall notify the CONTRACTOR 
who shall defend and hold harmless the OWNER and the ENGINEER at such 
proceedings at the CONTRACTOR'S expense and if any judgement against the 
OWNER and/or ENGINEER arises therefrom the CONTRACTOR shall pay or 
satisfy it, including all attorney's fees and court costs which may accrue against 
the OWNER and/or the ENGINEER. 

201.12 GUARANTEE AND WARRANTY PROVISIONS: 

CONTRACTOR shall guarantee the work against defective workmanship or materials for 
a period of 1 year from the date of substantial completion under the contract, ordinary 
wear and tear and unusual abuse or neglect excepted. 

Any omission on the part of ENGINEER to condemn defective work or materials at the 
time of construction shall not be deemed an acceptance, and CONTRACTOR will be 
required to correct defective work or materials at any time before substantial completion 
and within 1 year thereafter. 

Should any defects develop within 1 year from the date of substantial completion due to 
faults in workmanship or materials CONTRACTOR shall, within 14 calendar days of 
receipt of written notice from Contracting Agency, begin making the necessary repairs 
to the satisfactioni of the ENGINEER. Such work shall include the repair or replacement 
of other work or materials damaged or affected by making the above repairs or corrective 
work, all at no additional cost to the Contracting Agency. 

In case of work, materials, or equipment for which written warranties are required by 
the special provision the CONTRACTOR shall provide or secure from the appropriate 
Subcontractor or supplier such warranties addressed to and in favor of the Contracting 
Agency and deliver same to the ENGINEER prior to final acceptance of the work. 
Delivery of such warranties shall not relieve the CONTRACTOR from any obligation 
assumed under any other provisions of the contract. 

The warranties and guarantees provided in this subsection of the contract documents shall 
be in addition to and not in limitation of any other warranties, guarantees or remedies 
required by jaw. 
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201.13 APPLICABLE CODES AND STANDARDS:
 

All work and business activity conducted in the performance of the contract shall 
conform to the requirements of all National, provincial or local laws, ordinances, 
building codes or other regulations that are in effect at the place of work. 

201.14 ASSIGNMENTS: 

No assignment by the CONTRACTOR of this contract or any part thereof or of the funds 
to be received thereunder by the CONTRACTOR will be recognized unless such 
assignment has had the written approval of the OWNER and the surety has been given 
due notice of such assignment and has furnished written consent thereto. Such written 
approval by the OWNER shall not relieve the CONTRACTOR of the obligations 
incurred by him under the terms of this contract. In addition to the usual recitals in 
assignment contracts, the following language must be set forth. 

"It is agreed that the funds to be paid to the assignee under this 
assignment are subject to a prior lien for services rendered or 
materials supplied for the performance of the work called for in 
said contract in favor of all persons, firms, or corporations 
rendering such services or supplying such materials." 

201.15 SHOP DRAWINGS AND SAMPLES: 

201.15.1: 

The CONTRACTOR shall submit to the ENGINEER for review, in accordance 
with the accepted schedule of Shop Drawing submissions, copies of all Shop
Drawings, as specified below. The data shown on the Shop Drawings shall be 
complete with respect to dimensions, design criteria, materials of construction and 
the like to enable the ENGINEER to review the information as required. Within 
14 days after Notice to Proceed has been issued, the CONTRACTOR shall submit 
to the ENGINEER, five (5) copies of a schedule of shop drawing submittals 
which shall indicate the date the ENGINEER can expect to receive the shop 
drawings on the various equipment and construction details. Scheduling to assure 
completion within contract period will be tile sole responsibility of the 
CONTRACTOR, however, the CONTRACTOR shall submit shop drawings on 
an earlier date than indicated on the schedule if requested to do so by the 
ENGINEER. 
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201.15.2:
 

The CONTRACTOR shall check and verify all field measurements, all 
dimensions on shop setting drawings, and all schedules required for the work of 
all the various trades. All shop and setting drawings, certificates, concrete or 
asphalt mix designs, and required design computations approved by the 
CONTRACTOR shall be submitted in sufficient number of copies to provide the 
ENGINEER with three copies and up to three additional copies as may be desired 
by the CONTRACTOR, for himself, his subcontractors and/or suppliers (see also 
Paragraph 201.15.4 where special drawings are prepared). The shop drawings 
shall be neatly packaged by the CONTRACTOR into identical sets with a signed 
submittal form stapled to each set. Each submittal shall be accompanied by an 
equal number of copies of the submittal form bound in these Contract Documents 
for reproduction by the CONTRACTOR. F.ch transmittal shall be numbered 
consecutively in the space provided for "Transmittal No.". This number will 
form a serial number for identifying each submittal. If initial submittal, indicate 
by check mark; if re-submittal, indicate by inserting the transmittal number of the 
previous submission of the same item. 

201.15.3: 

The review of Shop Drawings by the ENGINEER is for the purpose only of 
checking for general conformance with the design concept of the project and for 
general compliance with the information given in the Contract Documents. Any 
action taken on Shop Drawings by the ENGINEER does not relieve the 
CONTRACTOR of responsibility for proper dimensioning, for detailing of 
connections and incorporating into the work satisfactory materials and equipment 
meeting the requirements of the Contract Documents. If errors in Shop Drawings 
are not detected in the ENGINEER'S review, the CONTRACTOR is not relieved 
from the responsibility to comply with the Contract Documents and the 
ENGINEER'S review shall never be construed as permitting the CONTRACTOR 
to proceed in error. It is understood that where a Shop Drawing is submitted for 
review for compliance with a performance specification, it is impossible to 
determine with certainty whether the item or process covered by the Shop 
Drawing will conform to the requirements of the Contract Documents. 
Regardless of any information contained or not contained in the Shop Drawings, 
the requirements of the drawings and specifications and other Contract Documents 
must be followed and are not waived or superseded in any way by the Shop 
Drawing review. 
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201.15.4:
 

Shop Drawings shall be submitted covering all equipment and .ructural details 
proposed by the CONTRACTOR and for such other items required by the 
specifications or requested by the ENGINEER. Where Shop Drawings consist 
of special drawings prepared by the CONTRACTOR, his Subcontractor, or 
suppliers, one reproducible paper sepia copy and three prints thereof shall be 
submitted to the ENGINEER in lieu of the several copies specified above. The 
CONTRACTOR shall furnish additional copies of final corrected Shop Drawings 
upon request. 

201.15.5: 

Upon final review of shop drawings the CONTRACTOR shall furnish to the 
ENGINEER for use by the OWNER five (5)copies of operating and maintenance 
manuals, spare parts catalogs for each item of mechanical and electrical 
equipment, if any, and the source of procurement and unit price of spare parts. 
Also, there shall be submitted a list by the equipment manufacturer indicating the 
quantity of each spare part recommended for efficient operation for a one-year
period. All submittals required by this paragraph shall be submitted with the 
Application for Payment in which the equipment is included. 

201.15.6: 

The CONTRACTOR will also submit to the ENGINEER for review, with such 
promptness as to cause no delay in work, all samples required by the Contract 
Documents. All samples will have been checked by and deemed to have been 
approved by the CONTRACTOR, identified clearly as to material, manufacturer, 
any pertinent catalog numbers and the use for which intended. 

201.15.7: 

At the time of each submission, the CONTRACTOR shall in writing call the 
ENGINEER'S attention to any deviations that the Shop Drawing or sample may 
have from the requirements of the Contract Documents. 

201.15.8: 

Any action taken on a separate item as such will not indicate that the same action 
applies to the assembly in which the item functions. The CONTRACTOR shall 
make any corrections required by the ENGINEER and shall return the required 
number of corrected copies of Shop Drawings and resubmit new samples until the 
ENGINEER does not take exception to them. The CONTRACTOR shall direct 
specific attention in writing on resubmitted Shop Drawings to revisions other than 
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on previous submissions. Thethe corrections called for by the ENGINEER 
CONTRACTOR'S submission of any Shop Drawings or samples shall constitute 

a representation to the OWNER and the ENGINEER that the CONTRACTOR has 

and verified all quantities, dimensions, measurements to fiteither determined 
adjacent work, field construction criteria, materials, catalogue numbers and 

similar data or he assumes full responsibility for doing so, and that he has 

or coordinated each Shop Drawing or sample with the requirements ofreviewed 

the work and the Contract Documents.
 

201.15.9: 

No work requiring a Shop Drawing or sample submission shall be commenced 
A copy of eachuntil the submission has been reviewed by the ENGINEER. 


reviewed Shop Drawing and each sample shall be kept in good order by the
 
or ProjectCONTRACTOR at the site and shall be available to the ENGINEER 

Representative. 

201.15.10: 

or samples shall not relieve theThe ENGINEER'S review of Shop Drawings 
CONTRACTOR from his responsibility for any deviations from the requirements 

of the Contract Documents unless the CONTRACTOR has in writing by separate 

letter called the ENGINEER'S attention to such deviation at the time of 
written approval to the specificsubmission and the ENGINEER has given 

nor shall any action taken by the ENGINEER relieve thedeviation, 

CONTRACTOR from responsibility for errors or omissions in the Shop
 

Drawings.
 

MATERIALS TESTS AND CERTIFICATES:201.16 

All materials to be incorporated in the work may be subject to sampling, testing and 

approval, and samples furnished shall be representative of the material to be used. 
or may require that samples be delivered byENGINEER may select samples, 


CONTRACTOR to a laboratory designated by ENGINEER.
 

The Contracting Agency will pay for the initial or normal test required by ENGINEER 

to guard against unsuitable materials or defective workmanship. Additional tests, 
due to failure of the initial or normal test(s), shall be paid for byrequired 

ENGINEER will designate the laboratory which will accomplish theCONTRACTOR. 

additional test(s).
 

methods used to sample and test materials will be determined byThe procedure and 
ENGINEER. Unless otherwise specified, samples and tests will be made in accordance 

with either the Materials Testing Manual of the Contracting Agency; the standard 
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methods of AASHTO or ASTM, which were in effect and published at the time of 
advertising for bids. 

The laboratory responsible for the test shall furnish at least one copy of the test results 
to the Contracting Agency or his designated representative, to CONTRACTOR, and to 
the appropriate material supplier. 

With respect to certain manufactured materials, ENGINEER may permit the use of some 
materials prior to sampling and testing provided they are delivered with either a 
certificate of compliance or analysis or both, stating that the materials comply in all 
respects with the requirements of the specifications. These certificates shall be furnished 
in triplicate and clearly identify each delivery of materials to the work area. The 
certificates shall be signed by a person having legal authority to bind the supplier or 
manufacturer. 

201.17 FIELD TESTS: 

201.17.1: 

Department of Public Works and Highways Standard Specifications for Road and 
Bridge Construction dated 1988 most recent edition, special provisions thereto 
and as amended by the ±&oadway Design and Construction Standards contained in 
the Project Special Condition shall apply to roadway testing and inspection 
requirements. 

201.17.2: 

All test and inspection results performed by the testing firm in the employment 
of the owners/developers shall be submitted to the Engineer or his field 
representative at the time of testing or within fifteen working days after the 
testing or retesting date. 

201.17.3: 

Any work performed inside Public R.O.W. and associated easements shall be 
tested by an approved materials testing firm. Materials testing firms shall be 
approved by the Engineer on an annual basis and must employ a full time 
registered professional engineer who directly supervises work of the firm. The 
costs of testing and associated reporting are paid by the OWNER or the 
CONTRACTOR as specified in the Project Special Conditions. 
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201.17.4: 

The testing of all materials and construction shall be in conformanc- with the 
appropriate AASHTO or ASTM specifications. A partial list of approved testing 
methods includes: 

I TEST PROCEDURES AASHTO ASTM 

Atterberg Limits (LL & PL) T 89 & T 90 D 4318 
Gradation Analysis (except hydrometer) T 27 D 422 
CBR (as modified in Section 5.2.4) T 193 -

R-value (subgrade & base) T 190 D 2844 
Marshall Stability T 245 D 1559 
R Value T 246 D 1560 
Compaction Curve (standard) T 99 D 698 
Compaction Curve (modified) T 180 D 1557 
Compaction Curve (CTAB) T 134 --

Field Density Test (Sand Cone) T 191 D 1556 
Field Density Test (Nuclear) T 238/T 239 D 2922/D 3017 
Field Density Test (Balloon) T 205 D 2167 
Concrete Slump T 110 C 143 
Concrete Air Content T 152 C 231 
Concrete Compressive Strength T 22 C 39 
Concrete Sampling T 141 C 172 
Strength of Soil-Lime Mixtures T 220 --

Asphalt Flow T 245 D 1559 
Air Voids T 245 D 1559 

201.18 RECORD DRAWINGS: 

201.18.1: 

CONTRACTOR shall maintain at the construction site one complete set of 
drawings suitable marked to show all deviations from the original set of drawings 
and other information as specified. Supplementary sketches shall be included, if 
necessary, to clearly indicate all work as constructed. 

201.18.2: 

All work shall be clearly shown and the record drawings shall be satisfactory to 
OWNER. One complete set of the record drawings shall be furnished to 
ENGINEER for OWNER'S information prior to or with submittal of the final 
Application for Payment. Failure of CONTRACTOR to maintain an up to date 
set of record drawings on the project site shall be reason to withhold payments. 
All underground lines shall be referenced to surface landmarks so the exact 
location can be determined from the record drawings. 
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201.19 FIRST AID AND REPORTING OF ACCIDENTS:
 

CONTRACTOR shall be solely and exclusively responsible for the determining of 
requirements of first aid facilities and for providing such first aid facilities at the site, as 
are necessary to supply first aid service to anyone who may be injured in connection with 
the work. CONTRACTOR must promptly report in writing to ENGINEER and OWNER 
all accidents whatsoever arising out of, or in connection with, the performance of the 
work, whether on, or adjacent to the site, which causes death, personal injury, or 
property damages, giving full details and statements of witnesses. In addition, if death 
or serious injuries or damages are caused, the accident shall be reported immediately by 
telephone or messenger to both ENGINEER and OWNER. If any claim is made by 
anyone against CONTRACTOR or any subcontractor on account of any accident, 
CONTRACTOR shall promptly report the facts in writing to ENGINEER and OWNER, 
giving full details of the claim. 

201.20 PROVISIONS REQUIRED BY LAW DEEMED INSERTED: 

Each and every provision of law and clause required by law to be inserted in this 
contract shall be deemed to be inserted herein and the contract shall be read and enforced 
as though it were included herein, and if through mistake or otherwise any such provision 
is not inserted, or is not correctly inserted, then upon the application of either party the 
contract shall forthwith be physically amended to make such insertion or correction 
without change in the Contract Amount or Contract Time. 

201.21 FIRE PROTECTION: 

Adequate provisions shall be made throughout the construction of the project to ensure 
that fire fighting equipment can reach each property within the general area. 

201.22 INTERRUPTION OF WATER SERVICE: 

CONTRACTOR shall be obligated to give all affected water users adequate advanced 
warning before shutting off water service for any reason. CONTRACTOR shall not 
interrupt service to any user without prior written approval of the agency or department 
operating the water system. 

201.23 PRICES: 

In the event of discrepancy between unit prices quoted in the proposal and the extensions 
or totals, the unit prices shall control. The prices are to include the fuirnishing of all 
materials, plant, equipment, tools, and all other facilities and the performance of all 
labor, and services necessary or proper for the completion of the work. 

1/87 200- 16 



201.24 TAX: 

CONTRACTOR shall pay all Value Added, Use, Excise and similar Taxes required by 
law where the work is to be performed. 

201.25 TEMPORARY SIGNS: 

CONTRACTOR shall provide and install a temporary sign, located as approved by 
ENGINEER. CONTRACTOR shall provide all painting of sign and frame. The 
working and design of sign shall be as shown on the standard drawing bound in the 
specifications. No further job signs or advertisements will be allowed. 

201.26 TEMPORARY UTILITIES: 

CONTRACTOR shall pay for installation, use and disconnecting of all temporary utilities 
required for use in constructing the project. 

201.27 PERMITS, LICENSES AND MISCELLANEOUS FEES: 

CONTRACTOR shall be responsible for obtaining all the necessary permits and licenses 
required by law. All utility connection charges or other miscellaneous fees shall be paid 
by CONTRACTOR. 

201.28 LIQUIDATED DAMAGES: 

For each and every calendar day that work shall remain incomplete after the time 
specified for the completion of the work in the proposal, or as adjusted by the 
ENGINEER, the sum per calendar day shown in the Project Special Conditions unless 
otherwise specified in the proposal form, may be deducted from monies due to or to 
become due to the CONTRACTOR, not as a forfeit or penalty but as liquidated damages. 
This sum is fixed and agreed upon between the parties because the actual loss to the 
Contracting Agency and to the public caused by delay in completion will be impractical 
and extremely difficult to ascertain and determine. 

Permitting the CONTRACTOR to continue and finish the work or any part of it after the 
time fixed for its completion, or after the date to which the time fixed for its completion 
may have been extended, will in no way operate as a waiver on the part of the 
Contracting Agency of any of its rights under the contract. 
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LIQUIDATED DAMAGES
 

Original Contract Amount Daily Charges 

From To and Calendar Day of 
More Than Including Fixed Date 

$ 0 $ 25,000 $ 85.00 

25,000 50,000 140.00 

50,000 100,000 205.00 

100,000 500,00 280.00 

500,000 1,000,000 420.00 

1,000,000 2,000,000 560.00 

2,000,000 4,000,000 840.00 

4,000,000 1,120.00 

201.29 ACCEPTANCE: 

(a) Partial acceptance: 

If at any time during the prosecution of the project CONTRACTOR substantially
completes a unit or portion of the project, such as a structure, utility service, or 
a section of road or pavement, he may request the ENGINEER to make final 
inspection of that work. If ENGINEER finds, upon inspection, that the work has 
been satisfactorily completed in compliance with the contract he may accept the 
work as being completed and CONTRACTOR may be relieved of further 
responsibility for that work. Such partial acceptance shall in no way void or alter 
any terms of the contract. 

(b) Final Acceptance: 

Upon due notice from CONTRACTOR of presumptive completion of the entire 
project, ENGINEER will make an inspection. If all construction provided for 
and contemplated by the contract is found completed to his satisfaction, that 
inspection shall constitute the final inspection and ENGINEER will make the final 
acceptance. CONTRACTOR will be notified in writing of this acceptance as of 
the date of the final inspection. 
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If, however, the inspection discloses any work, in whole or in part, as being 
unsatisfactory, ENGINEER will give the CONTRACTOR the necessary 
instructions for correction of same, and the CONTRACTOR shall immediately 
comply with and execute such instructions. Upon correction of the work, another 
inspection will be made which shall constitute the final inspection provided the 
work has been satisfactorily completed. In such event, ENGINEER will make 
the final acceptance and notify CONTRACTOR in writing of this acceptance as 
of the date of the final inspection. 
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
205 PROJECT SPECIAL CONDITIONS: 

The project Special Conditions document is provided to modify and expand the standard 
General Conditions and the standard Special Conditions. The design Engineer will use 
this section of the Contract Documents to provide for special requirements relating to the 
project. 

The material attached is not written in specification form, or as a complete document, 
but rather as a discussion of items that the designer or specification writer may wish to 
consider. All of the items in the attached material may not be required on a specific 
project. In particular, the user will note the inclusion of many items which apply to 
specifications in which mechanical or electrical equipment is being provided. These 
items should not be included for a drainage or a paving project, but would be considered 
if a pumping station or some other electrical equipment were included in the project. 

The sub-section numbers of attached material following section titles indicate reference 
paragraphs in the standard General Conditions to which the user should refer. Some item 
headings in the attached material are a duplication of items covered in the standard 
General Conditions. This duplication is intentional as it was believed that there are some 
conditions of the standardized General Copnditions which will not suit all users of the 
specifications. This guide document is prepared to point out some of these conditions 
and to suggest the possible modifications which the user may consider. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
 
205.1 WORK BY OTHERS: (sub-sections 213.17, 213.18) 

This paragraph would be included in a Project Special Conditions section to indicate 
other activities in the area of construction and also work and equipment being furnished 
by others. 

205.2 COORDINATION OF CONSTRUCTION: (sub-sections 213.17. 213.18, 213.22) 

If it is necessary to set up any special conditions such as working hours, maintenance of 
existing utility operations, coordination with other contractors, hazardous operations or 
timing for special utility constructions, it should be covered in this paragraph. If a 
definite schedule is established by the owner, modify paragraph 213.22 in the General 
Conditions. 

205.3 MAINTENANCE AND CONTROL OF TRAFFIC: (sub-sections 216.9, 216.10) 

This paragraph is intended to allow the user to provide specific instructions if they are 
required in addition to the general provisions provided in General Conditions under 
paragraph 216.9. Maintenance of Traffic. This might include instructions such as 
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paving half the street width at a time or referring to the specific paving schedule to 

maintain a traffic flow and any other specific information on the Owner's requirements. 

205.4 LOCATION OF WORK: 

This paragraph defines the general location of the work with reference to its geographical 
site, rail, highway and port facilities to the site. 

205.5 INVESTIGATION AND REPORTS: (sub-section 214.4) 

Where soil borings or other investigative data have been obtained prior to the issuance 
of plans and specifications, the user may desire to include these documents in his bound 
specifications or on the plans for contractor reference. Transfer of soil boring 
information to plans is extremely hazardous because of the possibility of error. The user 
is cautioned not to make any soil boring information or other investigative data a part of 
the contract documents and to indicate that there is no expressed or implied agreement 
that depths or character of materials shown are correct or complete and that conditions 
affecting work may actually differ from those shown in the boring logs. It is suggested 
that the specification indicate that the bidders are expected to examine the site, interpret 
or disregard soil boring logs as they see fit and arrive at their own conclusions regarding 
the character and locations of materials to be encountered. The bidders may make their 
own investigation and this specification may indicate that the owner will assist in 
obtaining permission from the property owners if this is necessary. 
If borings have not been taken prior to the issuance of the contract documents, and if the 
contractor is expected to obtain borings, this paragraph should so state. The ENGINEER 
should identify what work he will provide and what work the CONTRACTOR must 
provide. 

205.6 LAYOUT OF WORK: 

This paragraph should indicate who is responsible for furnishing and setting construction 
stakes and marks necessary for proper prosecution of the work in its final location. 
Provisions should be made for notifying the ENGINEER an adequate time prior to the 
need for construction staking so crews can be dispatched. Also, consideration should be 
given for the costs of re-staking and whether the CONTRACTOR shall be liable for 
those costs. The ENGINEER should identify what work he will provide and what work 
the CONTRACTOR must provide. 

205.7 WORKING HOURS: 

This paragraph should indicate whether or not there are hours of the day or days of the 
week when work must occur or when it cannot occur. 
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205.8 RIGHT-OF-WAY: (sub-sections 213.10, 213.11) 

to provide special instructions to the
The specification writer will use this paragraph 

CONTRACTOR on available right-of-way widths of permanent and construction 

easements if applicable and any known conditions on the right-of-way use which are 

pertinent to the contractor's operations. The specification writer is advised to carefully 

read reference paragraphs in the General Conditions before preparing the specifications. 

should what he provide and what work the
The ENGINEER identify work will 


CONTRACTOR must provide.
 

205.9 CONSTRUCTION FACILITIES: (sub-section 216.13) 

This paragraph would indicate the availability of storage areas, the availability and 

conditions of use for utilities such as water and electrical energy, and also as to whether 

this is furnished at the OWNER'S expense or the CONTRACTOR'S expense and how 
utility facilties. It would also

the CONTRACTOR is to connect to these temporary 

indicate whether the CONTRACTOR must provide all other services to meet his utility 

requirements. Any modifications to the conditions of Paragraph 216.13 of the General 

Conditions governing sanitary facilities for construction personnel should be indicated in 

this paragraph. 

205.10 CONSTRUCTION WATER: 

water shall consist of providing a water supply sufficient for the needs of
Construction 

the project and the hauling and applying of all water required.
 

The CONTRACTOR shall make arrangements for and provide all necessary water for 

use at his own expense.his construction operation and domestic 

a water utility at a fire hydrant on or nearIf the CONTRACTOR purchases water from 

the project, all arrangements shall be made by him at his own expense and payment made 

direct to the water utility as agreed upon. 

The CONTRACTOR shall use only those hydrants designated by the water utility in 

charge of water distribution and in strict accordance with its requirements for hydrant 

use. 

The CONTRACTOR shall furnish all connections, wrenches, valves and small tools that 

may be necessary to meet the -equiremen!s of the water utility pertaining to hydrant use. 

205.11 SALVAGE: (sub-section 214.5) 

If usable materials are to be removed by the CONTRACTOR, instructions should be 

given him as to their disposition. 
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205.12 WASTE SITES: (sub-sections 213.10, 213.11, 213.12) 

Specific instructions should be given to the CONTRACTOR on his handling and 
disposition of excavation material either to sites within so many miles of the construction 
site or to waste sites shown on the plans. If any specific handling is required, or 
privilege of resale of a particular material is allowed, it should be covered under this 
specification. Special instruction on the maintenance of the waste site as to leveling and 
grading or finish dressing may be made in this paragraph. 

205.13 INFORMATION FOR ENGINEER: (sub-sections 213.19, 213.22, 219.1) 

This paragraph will provide instructions to the CONTRACTOR on his responsibility and 
the distribution of such items as construction schedules, copies of purchase orders and 
subcontracts, (normally without prices), performance certificates, test reports, shop 
drawings and manufacturer's information. 

205.14 	 LANDS AVAILABLE FOR CONSTRUCTION: (sub-sections 213.10, 213.11, 
216.2, 216.3) 

If any restrictions exist which preclude the CONTRACTOR from having access to the 
project site, they should be noted here. Right-of-Way limitations, potentially available 
disposal sites, equipment storage sites, etc. should be addressed. 

205.15 ANTI-KICKBACK STATUTE AND LABOR STANDARDS: 

Projects wholly or in part financed by Federal grants will require Federal provisions for 
Anti-Kickback Regulations, Labor Standards and Wage Determinations. If is necessary 
that these documents be included as contract documents. 

205.16 SERVICE ENGINEER: 

Where mechanical equipment has been provided in the contract, the specifications may 
require a service engineer to be provided either within the contract costs or on an "extra" 
basis from the manufacturer of the equipment to properly check over the installation 
before operation. The service engineer shall instruction operating personnel on the 
operation ofthe equipment and also leave such data as he may secure, from testing of his 
equipment, with the ENGINEER. Service engineer's help might also be provided with 
equipment provided by OWNER, and division of responsibility should be established. 
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205.17 ERECTING SUPERINTENDENT:
 

While the services of an erecting superintendent are not common on most projects, it is 
possible that particular equipment might require the experience and expertness of a 
specialized service that can only be furnished by the manufacturer of the equipment. The 
CONTRACTOR must be advised in this paragraph that such service is required. 

205.18 SHOP TESTS: 

Unless otherwise specified, equipment will be delivered to the job with only the standard 
manufacturer's tests performed in advance of shipment. In some cases, these are 
minimal. In the case of pumps, the OWNER may jesire to have certified test curves 
submitted for approval prior to the delivery of the equipment. Such tests may be 
generally covered in this section of the specifications, but preferably in the technical 
specifications where the equipment is specified. 

205.19 MATERIAL TESTS AND CERTIFICATES: (sub-sections 213.1, 215.5) 

This paragraph will indicate that certain tests are required in the standard and 
supplemental specifications which will either be paid for by the CONTRACTOR or by 
the OWNER. In the event the CONTRACTOR pays for the tests, the specification will 
indicate that the selection of a laboratory will be subject to the approval of the OWNER 
or ENGINEER. 

In some instances, the ENGINEER may desire to have notarized certificates of 
compliance submitted by the CONTRACTOR from the manufacturer stating that certain 
materials have been subjected to tests or that certain work has been done in accordance 
with the specifications. 

Such a testing paragraph will usually provide that the ENGINEER can require additional 
tests where he has a reasonable doubt that materials furnished comply with the 
specifications. In such a case, if the additional tests establish that materials comply with 
the specifications, all costs of such additional tests are borne by the OWNER, whereas 
if the additional tests establish that the materials do not comply with the specifications, 
all cost for such tests shall be borne by the CONTRACTOR. 

205.20 FIELD TESTS: (sub-sections 213.1, 213.6, 215.5) 

If detailed field tests are required for certain items of construction, the CONTRACTOR 
will notify the ENGINEER when he considers his work to be complete and ready for 
testing and the ENGINEER will perform such tests as are indicated to determine if 
performance has been obtained. The specifications should mention any scheduling 
requirements for test operations. If required performance is not indicated in the tests, 
the CONTRACTOR will be required to make the necessary corrections and upon 
completion to the corrections demonstrate that the required performance has been 
obtained. 

1/87 205 - 5 

'I i 



205.21 PRELIMINARY OPERATION: 

Where equipment or plant operation is included in the contract, the instructions should 
provide for the degree of CONTRACTOR'S responsibility to properly lubricate and place 
the equipment in operation. Further, the CONTRACTOR'S personnel or his service 
engineer should provide the OWNER'S operating personnel with information on 
operation of the equipment. CONTRACTOR should provide any construction labor 
required on a "stand-by" basis. 

205.22 DEFECTIVE EQUIPMENT: 

In the event that certain items of equipment, fail to conform to the specifications or to 
operate satisfactorily, the CONTRACTOR is obligated to correct such defects at no cost 
to the OWNER. Further, the OWNER should have the right to operate unsatisfactory 
equipment until it is replaced or corrected without cost for depreciation, use or wear. 
Any replacement of equipment should only be done at times approved by the OWNER. 

205.23 SPECIAL TOOLS: 

Where equipment is specified, any special tools, other than the normal maintenance tools, 
required for assembly or erection of the equipment shall be included by the 
CONTRACTOR. Any special tools or devices which are peculiar to the equipment 
furnished and are required for maintenance of the equipment shall be included and turned 
over to the OWNER upon completion of the work. 

205.24 RESIDENT BID PREFERENCE: 

205.24.1: 

A resident bidder shall be allowed a preference against a nonresident bidder from a state 
or foreign country equal to the preference given or required by the state or foreign 
country in which the nonresident bidder is a resident. 

Resident bidder means: 

(a) 	 A person, partnership, corporation, or joint venture which is authorized to 
transact business in Phillippines and which maintains its principal place of 
business in the Philippines; or 

(b) 	 A person, partnership, corporation, or joint venture which is authorized to 
transact business in the Philippines, which maintains a place of business in the 
Philippines, and which has paid Philippine taxes in at least seventy-five percent 
of the eight quarters immediately prior to bidding on a construction contract for 
a public project. 
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205.24.2:
 

To determine the residency bid preference status of a bidder, the bidder may be required 
to submit an affidavit certifying residency status with his proposal. Failure to submit the 
residency affidavit with the proposal may be justification for and may result in the 
rejection of the proposal and forfeiture of the proposal guaranty. 

205.24.3: 

The proposals will be treated as follows: 

(a) 	 All proposals will be checked for accuracy by the OWNER. 

(b) 	 The dollar amount of the checked proposal from nonresident bidders will be 
adjusted by a percentage equal to the preference percentage given or required by 
the state or foreign country of the bidder's residency. If the state or foreign 
country does not give or require a residency preference, no adjustment in the 
proposal dollar amount will be made. 

(c) 	 Adjusted proposals from nonresident bidders will then be compared to proposals 
from resident bidders, and the bidder with the lowest total will be considered the 
apparent low bidder. 

(d) 	 Should a nonresident bidder be the apparent low bidder, in accordance with 
paragraph (c) above, an award will be made on the basis of the original proposal, 
not the adjusted proposal. 

(e) 	 The OWNER will proceed with its normal award procedure. 

205.25 PROJECT PLAQUE: 

On major construction projects, a permanent plaque may be required to identify the 
work. The ENGINEER should ascertain the need for and type of plaque desired. 
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211 DEFINITIONS:
 

211.1 GENERAL:
 

In the interpretation and construction of these Specifications and the Contract, or in any 
documents or instruments dealing with the construction operations governed by these 
Specifications, the following words, terms and abbreviations, or pronouns in place of 
them shall each be construed as defined in Section 101 and in the Special Conditions. 

211.2 CONTRACT DOCUMENTS
 

211.3 OWNER
 

211.4 ENGINEER
 

211.5 WORK OR PROJECT
 

211.6 SPECIFICATIONS
 

211.7 SPECIAL CONDITIONS
 

211.8 SUPPLEMENTAL SPECIFICATIONS
 

211.9 PLANS
 

211.10 BIDDER
 

211.11 PROPOSAL
 

211.12 PROPOSAL GUARANTEE
 

211.13 CONTRACT
 

211.14 CONTRACTOR
 

211.15 SUBCONTRACTOR
 

211.16 PERFOR4IANCE BOND
 

211.17 SURETY
 

211.18 W,¥RITTEN NOTICE
 

211.19 GOVERNMEMTAL AGENCY
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211.20 ACT OF GOD 

211.21 DAYS 

211.22 WORIUNG DAYS 

211.23 TIME OF COMPLETION
 

212 PLANS, SPECIFICATIONS AND RELATED DATA:
 

212.1 INTENT OF PLANS AND SPECIFICATIONS: 

The intent of the Plans and Specifications is that the Contractor furnish all labor and 
materials, equipment and transportation necessary for the proper execution of the work 
unless specifically noted otherwise. The Contractor shall do all the work shown on the 
Plans and described in the Specifications and all incidental work considered necessary to 
complete the project in an acceptable manner, and to fully complete the work or 
improvement, ready for use, occupancy and operation by the Owner. 

It is further the intention of the Plans and Specifications to set forth requirements or 
performance, type of equipment and structures, and standards of materials and 
construction, to require new material and equipment unless otherwise indicated, and to 
require complete performance of the work without specific reference to any minor 
component part. It is not intended, however, that materials or work not covered by or 
properly inferable from any heading, branch, class or trade of the Specifications shall be 
supplied unless distinctly so noted. Materials or work described in words, which so 
applied have a well-known technical or trade meaning, shall be held to refer to such 
recognized standards. 

212.2 CONFLICT: 

If there be conflicting variance between the Plans and the Specifications, or other 
Contract Documents, the provisions of the Contract Documents in the order listed in the 
Form of Contract shall control. 

212.3 DISCREPANCIES IN PLANS: 

Any discrepancies found between the Plans and Specifications and site conditions, or any 
errors, omissions or ambiguities in the Plans or Specifications shall be immediately 
reported to the Engineer. 

Questions as to meaning of Plans and Specifications shall be interpreted by the Engineer, 
whose decision shall be final and binding on all parties concerned. See also Paragraph 
213.1. The ENGINEER will provide the CONTRACTOR with such information as may 

1/87 210-9 



be required to show revised or additional details of construction. The CONTRACTOR 
will not be allowed to take advantage of any errors or omissions in the Plans and 
Specifications. The ENGINEER will provide full information when errors or omissions 
are discovered. Any work done by the CONTRACTOR, after his discovery of such 
discrepancies, errors or omissions and prior to a decision by the ENGINEER, shall be 
done at the CONTRACTOR'S risk. 

212.4 ADEQUACY OF PLANS AND SPECIFICATIONS: 

Responlbility for adequacy of the design and for 
Specifications shall be borne by the OWNER. The com
to be performed under the Contract shall be set forth in 
supplied by the OWNER through the ENGINEER 
representative of the OWNER. 

sufficiency of the Plans 
plete requirements of the w
Plans and Specifications to 
or by the ENGINEER 

and 
ork 

be 
as 

212.5 PLANS AND SIECIFICATIONS AT JOB SITE: 

One complete set of all Plans and Specifications shall be maintained by the 
CONTRACTOR at the job site and shall be available to the ENGINEER at all times. 

212.6 OWNERSIlIlP OF PLANS AND SPECIFICATIONS: 

All original or duplicated drawings and Specifications and other data prepared by the 
ENGINEER shall remain the property of the ENGINEER, and they shall not be re-used 
on other work. 

212.7 DIMENSIONS: 

Figured dimensions on the Plans will be used in preference to scaling the drawings. 
Where the work of the CONTRACTOR is affected by finish dimensions or 
manufacturer's equipment, these shall be determined by the CONTRACTOR at the site, 
and he shall assume the responsibility therefor. 

212.8 MODELS: 

All models prepared for this work, in accordance with requirements of Plans or 
Specifications, shall become the property of the OWNER at the completion of the work. 
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213 ENGINEER-OWNER-CONTRACTOR RELATIONS 

213.1 ENGINEER'S RESPONSIBILITY AND AUTHORITY: 

The ENGINEER shall observe the work on behalf of the OWNER, and will provide 
general assistance during construction insofar as proper interpretation of the 
CONTRACTOR requirements is affected. 

The ENGINEER shall not be responsible for the acts or omissions of the 
CONTRACTOR'S superintendent or other employees. 

All materials used and all completed work by the CONTRACTOR shall be subject at all 
times to the observation, test, and approval of the ENGINEER. The CONTRACTOR 
shall furnish such samples of materials for examination and tests as may be requested by 
the ENGINEER and shall furnish any information required concerning the nature or 
source of any materials or equipment which he proposes to use. 

The construction, fabrication, and manufacturer of any equipment or materials specified 
herein may be inspected by the ENGINEER at the plant or factory and the ENGINEER 
shall have free access to make such inspection. 

Any materials, equipment, or work which do not satisfactorily meet the Specifications 
may be condemned by the ENGINEER by giving a written notice to the 
CONTRACTOR. All condemned materials, equipment, or work shall be promptly taken 
out and replaced. 

Any defective material, equipment, or work may be rejected by the ENGINEER at any 
time prior to final acceptance by the OWNER even though said defective items may have 
been previously overlooked. 

The ENGINEER shall decide any and all questions which may arise as to the quality and 
acceptability of materials furnished, work performed, interpretation of Plans and 
Specifications and all questions as to the acceptable fulfillment of the Contract on the part 
of the CONTRACTOR. See also Paragraph 212.3. All decisions of the ENGINEER 
shall be final except in cases where time and/or financial considerations are involved, 
which decisions shall be subject to arbitration. See Paragraph 213.5 for arbitration 
provisions. 

213.2 SUSPENSION OF WORK BY ENGINEER: 

When, in judgement of the ENGINEER, unfavorable weather or any other condition 
makes it impractical to secure first-class results, or should the CONTRACTOR fail to 
carry out the provisions of the Contract or supply materials meeting the requirements of 
the Specifications, the ENGINEER may issue to the CONTRACTOR a written order to 
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suspend work on all or any part of the Contract work. When conditions are again 
favorable for prosecution of the work, the ENGINEER will issue to the CONTRACTOR 
a written order to resume the suspended work. Ordcrs to suspend work will not be 
written for intermittent shutdowns due to weather conditions unles, the suspension of 
work is to be for an extended period of time. The CONTRACTOR shall take every 
precaution to prevent any damage or unreasonable deterioration of the work during the 
time it is closed down. 

Suspension of the work by the ENGINEER shall not furnish any grounds for claims by 
the CONTRACTOR for damages or extra compensation, but the period of such 
suspensions shall be allowed in determining the revised date for completion as hereinafter 
provided. The CONTRACTOR shall not suspend work under the Contract, except as 
permitted in Paragraph 213.4, without the written order of the ENGINEER as stated in 
the preceding paragraph. The CONTRACTOR will be required to work a sufficient 
number of hours per day in order to complete the project within the work days specified. 
The question as to the necessity of discontinuing any portion of the work by reason of 
unfavorable weather conditions shall be determined by the ENGINEER. See also 
Paragraph 213.9 for suspension of work by Inspectors. 

213.3 SUSPENSION OF WORK BY OWNER: 

The OWNER may at any time suspend the work, or any part thereof, by giving ten days' 
notice to the CONTRACTOR in writing. The work shall be resumed by the 
CONTRACTOR within ten days after the date fixed in the written notice from the 
OWNER to CONTRACTOR to do so. 

If the work, or any part thereof, shall be stopped by the notice in writing aforesaid, and 
if the OWNER does not give notice in writing to the CONTRACTOR to resumae work 
at a date within a year of the date fixed in the written notice to suspend, then the 
CONTRACTOR may abandon that portion of the work so suspended, and he will be 
entitled to the estimate and payments for all work done on the portions so abandoned, 
if any. See also Paragraph 217.10. 

If suspension of all or part of the work causes additional expense not due to the fault or 
negligence of the CONTRACTOR, the OWNER shall reimburse the CONTRACTOR for 
the additional expense incurred due to suspension of the work. Claims for such 
compensation, with complete substantiating records, shall be filed with the ENGINEER 
within ten days after the date of order to resume work iin order to receive consideration. 
This paragraph shall not be construed as entitling the CONTRACTOR to compensation 
for delays due to inclement weather, failure to furnish additional surety or sureties 
specified herein, for suspension made at the request of the CONTRACTOR, or for any 
other delay provided for in the Contract Documents. 
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213.4 SUSPENSION OF WORK BY CONTRACTOR:
 

The CONTRACTOR may suspend work upon ten (10) days' written notice to the 
OWNER and the ENGINEER, for any of the following reasons: 

If an order of any court or other public authority caused the work to be stopped 
or suspended for a period of ninety (90) days through no act or fault of the 
CONTRACTOR or his employees. 

If the ENGINEER should fail to act upon any Request for Payment, in the 
manner set forth in Paragraph 217.5, within ten (10) days after it is presented in 
accordance with the General Conditions. 

If the OWNER should fail to act upon any Request for Payment, in the manner 
set forth in Paragraph 217.6, within thirty-one (31) days after its approval by the 
ENGINEER. 

If the OWNER should fail to pay the CONTRACTOR any sum within thirty-one 
(31) days after its award by arbitrators. 

213.5 ARBITRATION: 

Should there by any question of the decision of the ENGINEER, which is subject to 
arbitration, it shall be promptly submitted to arbitration upon demand by either party to 
the Contract. See Paragraph 213.1 for ENGINEER'S decisions subject to arbitration. 
The CONTRACTOR shall not delay the work because arbitration proceedings are 
pending unless he shall have written permission from the ENGINEER so to do and such 
delay shall not extend beyond the time when the arbitrators shall have opportunity to 
determine whether the work shall continue or be suspended pending decision by the 
arbitrators of such a dispute. Any demand for arbitration shall be in writing and shall 
be delivered to the ENGINEER and any adverse party either by personal delivery or by 
registered mail addressed to the last known address of each within ten (10) days of 
receipt of the ENGINEER'S decision, and in no event after final payment has been made 
and accepted, subject, however, to any express stipulation to the contrary in the Contract 
Documents. Should the ENGINEER fail within a reasonable period to make a decision, 
a demand for arbitration may then be made as if the ENGINEER'S decision had been 
rendered against the party demanding arbitration. 

No one shall be qualified to act as an arbitrator who has, directly or indirectly, any 
financial interest in the Contract or who has any business or family relationship with the 
OWNER, tile CONTRACTOR, or the ENGINEER. Each arbitrator selected shall be 
qualified by experience and knowledge of the work involved in the matter to be submitted 
to arbitration. 
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Unless otherwise provided by controlling statutes, the parties may agree upon one 
arbitrator; otherwise there shall be three; one named in writing by each party to this 
Contract to the other party and to the ENGINEER, and the third chosen by these two 
arbitrators; or if they fail to select a third within fifteen days, then he shall be chosen by 
the presiding officer of the state or county bar association nearest to the location of the 
work. Should the party demanding arbitration fail to name an arbitrator within ten days 
of his demand, his right to arbitration shall lapse. Should the other party fail to choose 
an arbitrator within the said ten days, then such presiding officer shall appoint such 
arbitrator. Should either party refuse or neglect to supply the arbitrators with any papers 
or information demanded in writing, the arbitrators are empowered by both parties to 
proceed ex parte. 

If there be one arbitrator, his decision shall be binding; if three, the decision of any two 
shall be biding. Such decision shall be a condition precedent to any right of legal action, 
and wherever permitted by law it may be filed in court to carry it into effect. 

The arbitrators, if they deem that the case demands it, are authorized to award to the 
party whose contention is sustained such sums as they shall deem proper for the time, 
expense and trouble incident to the arbitration and, if the arbitration was taken without 
reasonable cause, damages for delay. '[he arbitrators shall fix their own compensation, 
unless otherwise provided by agreement, and shall assess the costs of charges of the 
arbitration upon either or both parties. 

The award of the arbitrators shall be in writing and it shall not be open to objection on 
account of the form of the proceeding or the award, unless otherwise provide" by the 
controlling statutes. 

In the event of such statutes providing on any matter covered by this article otherwise 
than as hereinbefore specified, the method of procedure throughout and the legal effect 
of the award shall be wholly in accordance with the said statutes, it being intended 
hereby to iay down a principle of action to be followed, leaving its local application to 
be adapted to the legal requirement of the jurisdiction having authority over the 
arbitration. 

The invalidity of any provision of the Paragraph 213.5 shall not invalidate the remaining 
provisions of this Paragraph. 

213.6 EXAMINATION OF COMPLETED WORK: 

If the ENGINEER requests it, the CONTRACTOR at any time before acceptance of the 
work shall remove or uncover such portions of the finished work as may be directed. 
After examination, the CONTRACTOR shall restore said portions of the work to the 
standard required by the Specifications. Should the work thus exposed or examined 
prove acceptable, the uncovering or removing, and the replacing of the covering or 
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making good of the parts removed shall be paid for as Extra Work, in accordance with 
requirements of Paragraph 217.3; but should the work so exposed or examined provide 
unacceptable, the uncovering, removing and replacing shall be at the CONTRACTOR'S 
expense. 

213.7 CONTRACTOR'S SUPERINTENDENCE: 

A qualified superintendent, who is acceptable to the ENGINEER, shall be maintained on 
the work and give efficient supervision to the work until its completion. The 
superintendent shall have full authority to act in behalf of the CONTRACTOR, and all 
directions given to the superintendent shall be considered given to the CONTRACTOR. 
In general, the ENGINEER'S instructions shall be confirmed in writing and always upon 
written request from the CONTRACTOR. 

213.8 CONTRACTOR'S EMPLOYEES: 

Incompetent or incorrigible employees shall be dismissed from the project by the 
CONTRACTOR or his representative when request by the ENGINEER, and such persons 
shall not again be permitted to return to the project without the written consent of the 
ENGINEER. 

No person whose age or physical condition is such as to make his employment dangerous 
to his health or safety, or to the health or safety of others, shall be employed in the 
development of the project. 

There shall be no discrimination against any employee or applicant for employment 
because or race, creed or color. This provision shall be included in all subcontracts. 

213.9 INSPECTORS: 

Inspectors may be appointed by the ENGINEER or OWNER to see that the work is 
performed in accordance with the Plans and Specifications. 

Inspectors shall have authority to suspend all or a portion of the work which is not being 
properly performed and, subject to the final decision of the ENGINEER, to condemn and 
reject defective work and materials. 

Inspectors shall have no authority to permit deviation from the Plans and Specifications 
and the CONTIRACTOR shall be liable for any deviations made without a written order 
from the ENGINEIER. If requested by the CONTRACTOR, the suspension order will 
be given in writing. Inspectors shall not act as foremen or perform other duties for the 
CONTRACTOR. 
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213.10 LANDS BY OWNER: 

The OWNER shall provide the lands, as specified, upon which the work under the 
CONTRACT is to be performed including rights-of-way for construction and access. 
Any delay in furnishing these lands by the OWNER shall be deemed proper cause for 
adjustment in the Contract amount, and/or the time of completion. 

213.11 LANDS BY CONTRACTOR: 

Any additional land and access thereto that may be required for temporary construction 
facilities or for storage of materials shall be provided by the CONTRACTOR with no 
liability to the OWNER. The CONTRACTOR shall confine his apparatus and storage 
of materials and operation of his workmn to those areas described in the Plans and 
Specifications and such additional areas which he may provide as approved by the 
Engineer. 

213.12 PRIVATE PROPERTY: 

The CONTRACTOR shall not enter upon private property for any purpose without 
obtaining permission, and he shall be responsible for the preservation of all property 
along and adjacent to the street and/or right-of-way, and shall use every precaution 
necessary to prevent damage or injury thereto. He shall use suitable precautions to 
prevent damage to pipes, conduits, and other underground structures, and shall protect 
carefully from disturbance or damage all monuments and property marks until an 
authorized agcnt has witnessed or otherwise referenced their location and shall not 
remove them until directed. 

213.13 REMOVAL OF CONSTRUCTION EQUIPMENT: 

At the termination of this Contract, before acceptance of the work by the OWNER, the 
CONTRACTOR shall remove all of his equipment, tools and supplies from the property 
of the OWNER. Should the CONTRACTOR fail to remove such equipment, tools, and 
supplies, the OWNER shall have the right to remove them. See also Paragraph 217.11. 

213.14 OWNER'S RIGHT TO CORRECT DEFICIENCIES: 

If the CONTRACTOR should neglect to prosecute the work properly or fail to perform 
any provisions of this Contract, the OWNER after ten days' written notice to the 
CONTRACTOR may, without prejudice to any other remedy he may have, make good 
such deficiencies and may deduct the cost thereof from the payment then or thereafter 
due the CONTRACTOR. See also Paragraph 217.11. 
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213.15 	 OWNER'S RIGHT TO TERMINATE CONTRACT AND COMPLETE THE 
WORK: 

If the CONTRACTOR should be adjudged a bankrupt; or if he should make a general 
assignment for the benefit of his creditors; or if a receiver should be appointed on 
account of his insolvency; or if should persistently or repeatedly refuse or should fail, 
except in cases for which extension of time is provided, to supply enough properly 
skilled workmen or proper materials; or .f he should fail to make prompt payments to 
the subcontractors or fo: materials or K! or persistently disregard laws, ordinances,.1ur; 
or the instructions of the ENGINEER; or otherwise be guilty of a substantial violation 
of any provision of the Contract, then the OWNER, upon the certificate of the 
ENGINEER that sufficient cause exists to justify such action, may, without prejudice to 
any other right -r remedy and after giving the CONTRACTOR seven days' written 
notice, terminate the employment of the CONTRACTOR and take possession of the 
premises and of 2ll materials, tools, and appliances thereon and finish the work by 
whatever method he may deem expedient. In such case, the CONTRACTOR shall not 
be entitled to receive any further payment until the work is finished. 

If the unpaid balance of the Contract price shall exceed the expense of finishing the 
work, including compensation for additional material, administrative services, and 
engineering fees, such excess shall be paid to the CONTRACTOR. If such expense shall 
exceed such unpaid balance, the CONTRACTOR shall pay the difference to the 
OWNER. The expense incurred by the OWNER as herein provided, and the damage 
incurred through the CONTRACTOR'S default, shall be certified by the ENGINEER. 

See also Paragraph 217.12. 

213.16 CONTRACTOR'S RIGHT TO TERMINATE CONTRACT: 

The CONTRACTOR may terminate Contract upon ten (10) days' written notice to the 
OWNER and the ENGINEER, if an order of any court or other public authority caused 
the work to bL stopped or suspended for a period of ninety (90) days through no act or 
fault of the CONTRACTOR or his employees. See also Paragraph 217.13. 

213.17 RIGHTS OF VARIOUS INTERESTS: 

Wherever work being done by the OWNER'S forces or by other contractors is 
contiguous to work covered by this Contract, the respective rights of the various interests 
involved shall be established by the ENGINEER, to secure the completion of the various 
portions of the work in general harmony. 
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213.18 SEPARATE CONTRACTS:
 

The OWNER may let other contracts in connection with the work of the 
CONTRACTOR. The CONTRACTOR shall cooperate with other contractors with 
regard to storage of materials and c;xecution of their work. The CONTRACTOR shall 
report to the ENGINEER any irregularities which he may detect which will not permit 
him to complete his work in a satisfactory manner. The CONTRACTOR shall not be 
responsible for defects which develop due to the work of others after the work is 
completed. The CONTRACTOR shall report to the ENGINEER immediately any 
difference between completed work by others and the Plans. 

213.19 SUBCONTRACTS: 

At the time specified by the Contract Documents or when requested by the ENGINEER, 
the CONTRACTOR shall submit in writing to the OWNER for approval the names of 
the Subcontractors proposed for the work. Subcontractors may not be changed except 
at the request of and with the approval of the OWNER. The CONTRACTOR is 
responsible to the OWNER for the acts and omissions of his Subcontractors, and of their 
direct and indirect employees, to the same extent as he is responsible for the acts and 
omissions of his ci oloyees. The Contract Documents shall not be construed as creating 
any contractual relation between any Subcontractor and the OWNER. 

The CONTRACTOR agrees to bind every Subcontractor and every Subcontractor agrees 
to be bound by the terms of the Contract, the Contract Documents, the Plans, the 
General Conditions or Contract, the Supplementary General Conditions, the Special 
Conditions and the Specifications as far as applicable to his work, including the following 
provisions of this Section, unless specifically noted to the contrary in a subcontract 
approved in writing as adequate by the OWNER or ENGINEER. 

The Subcontractor agrees to be bound to the CONTRACTOR by the terms of the 
Contract, the Contract Documents, the Plans, the General Conditions of Contract, the 
Supplementary General Conditions, the Spe'cial Conditions and the Specificatiors and to 
assume toward the CONTRACTOR all the obligations and responsibilities that the 
CONTRACTOR, by those documents, assumes toward the OWNER. The 
CONTRACTOR agrees to be bour:d to the Subcontractor by all the obligations that the 
OWNER assumes to the CONTRACTOR under the terms of said documents, and by all 
the provisions thereof affording remedies and redress to the CONTRACTOR from the 
OWNER. 

The CONTRACTOR shall not assign, sublet, or transfer the whole or any part of the 
work herein specified without the written consent of the OWNER. Any such assignment, 
subletting, or transfer shall not in any manner relieve the CONTRACTOR from any of 
the responsibilities assumed herein. 
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For convenience of reference and to facilitate the letter of Contracts and subcontracts, 
the Specifications are separate into titled sections. Such separations shall not, however, 
operate to make the Engineer an arbiter to establish limits to the contracts between 
CONTRACTOR and Subcontractors. 

213.20 WORK DURING AN EMERGENCY: 

The CONTRACTOR shall perform any work and shall furnish and install any materials 
and equipment necessary during an emergency endangering life or property. In all cases 
he shall notify the ENGINEER of the emergency as soon as practicable, but he shall not 
wait for instructions before proceeding to properly protect both life and property. In 
cases where the CONTRACTOR cannot or does not meet the emergency, the OWNER 
may take action as outlined above. See also Paragraph 214.3. 

213.21 ORAL AGREEMENTS: 

No oral order, objection, claim or notice by any party to the others shall affect or modify 
any of the terms or obligations contained in any of the Contract Documents, and none 
of the provisions of the Contract Documents shall be held to be waived or modified by 
reason of any act whatsoever, other than by a definitely agreed waiver (.- modification 
thereof in writing, signed by the parties to be bound, and no evidence shall be introduced 
in any proceeding of any other waiver or modification. 

213.22 CONSTRUCTION SCHEDULE: 

After being awarded the Contract, and if requested by the ENGINEER, the 
CONTRACTOR shall immediately prepare and submit to the ENGINEER for approval 
a progress schedule which will insure the completion of the project within the time 
specified. Adequate equipment and forces shall be made available by the 
CONTRACTOR to start work immediately upon order of the ENGINEER and to carry 
out the schedule to completion of the Contract within the time specified. 

213.23 DELAYS AND EXTENSION OF CONTRACT TIME: 

Delays caused by injunction or legal actions, "Acts of God", or other causes beyond the 
control of the CONTRACTOR shall entitle the CONTRACTOR to an extension of time 
within which to complete the work. 

Application for such extension of time shall be made to the OWNER by the 
CONTRACTOR within ten days after the occurrence of such delay and shall state 
reasons for the request for the extension of time. 

No extensions of time shall be valid unless it is given in writing by the OWNER. 
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214 SCOPE OF WORK:
 

214.1 ADDITIONAL INSTRUCTIONS: 

If the instructions and Plans are not sufficiently clear to permit the CONTRACTOR to 
proceed with the work, the ENGINEER shall, either upon his own initiative or upon the 
request of the CONTRACTOR, furnish additional written instructions, together with 
additional drawings as may be necessary. When such request is made by the 
CONTRACTOR, it must be in ample time to permit the preparation of the instructions 
and drawings by the ENGINEER before the construction of the work covered by them 
is undertaken. Such additional instructions and drawings shall be consistent with the 
Contract Documents and shall have the same force and effect as if contained in the 
Contract Documents. 

For the purpose of avoiding delays in the preparation of such additional instructions and 
drawings, the ENGINEER and the CONTRACTOR shall jointly prepare a schedule 
showing the time for the commencement of the work to be included in them and the time 
the CONTRACTOR shall furnish the necessary shop drawings which may be necessary 
for their preparation. The CONTRACTOR shall do no work without proper drawings 
or instructions and shall, at his own expense, replace and work wrongly executed. 

214.2 INCREASE OR DECREASE OF WORK: 

The OWNER reserves the right to make such alterations in the Plans or in the quantities 
of work to the extent authorized by law and as may be considered necessary. Such 
alterations shall be in writing by the ENGINEER and shall not be considered as a waiver 
of any conditions of the Contract nor to invalidate any of the provisions thereof; 
provided, however, that the execution of a supplemental agreement acceptable to both 
parties of the Contract will be necessary before any alteration is made which involves (1) 
an increase or decrease of more than 20% of the total cost of the work, calculated from 
the original proposal quantities and the unit Contract prices, or the original lump sum, 
as applicable, or (2) an increase or decrease of more than 20% in the quantity of any one 
major Contract item. 

For condition (2) above, a major item is defined as any item, unless otherwise indicated 
on the Plans or designated in the Special Conditions, the Contract price for which 
amounts to 10% or more of the total Contract price as determined by either the original 
lump sum bid or by the orig'aal quantities and the unit Contract prices. 

When an alteration requires the execution of a supplemental agreement, the agreement 
shall be fully executed before any work on the alteration is started. Alterations involving 
an increase of more than 20% in the net ot any one minor Contract item may be the 
basis for either party to the Contract to require a supplemental agreement. 

See Paragraph 217.3 for method of payment. 
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214.3 EXTRA WORK: 

Any extra work made necessary by alteration of or additions to the Plans or by other 
reasons for which no price is provided in the Contract, shall be performed by the 
CONTRACTOR as directed by the ENGINEER and he shall be compensated therefor as 
provided under Paragraph 217.3. 

Extra work which by reason of its character or extent is covered by a supplemental 
agreement between the OWNER and the CONTRACTOR, must have the written consent 
of the surety on the bond, but extra work and change orders not covered by a 
supplemental agreement will not require the consent of the surety. See also Paragraph 
214.2. 

214.4 CHANGED CONDITIONS: 

Should the CONTRACTOR encounter subsurface or latent physical conditions at the site 
differing materially from those indicated in the Contract, or unknown physical conditions 
of an unusual nature, differing materially from those ordinarily encountered and generally 
recognized as inherent in work of the character provided for in the Contract, which 
changed or unusual conditions will be considered by the Contractor as the basis for a 
claim for extra compensation, the Contractor shall promptly and before any such 
conditions are disturbed, notify the ENGINEER of the alleged conditions in writing, with 
copies to the OWNER. 

If the OWNER is not given written notice prior to the condition being disturbed, the 
CONTRACTOR will be deemed to have waived any claim or claims for extra 
compensation in any manner arising out of the changed or unusual conditions. 

The OWNER shall instruct the ENGINEER to investigate and issue a decision on claim 
within a reasonable time. ENGINEER'S decision shall cover change, if any, in either 
or both time or money. 

If the OWNER shall determine the conditions to be such as to justify a claim for 
additional compensation, he shall provide for additional payment for the particular phase 
of work in question by a negotiated agreement with the CONTRACTOR upon new unit 
Contract prices, by cost plus an agreed percentage, or by any other equitable 
arrangement mutually agreed upon by the OWNER and the CONTRACTOR and 
conscnted to in writing by the surety to the bond. In any event, the CONTRACTOR 
shall not be relieved, unless permitted to do so by the OWNER, from his obligation of 
resuming construction operations pending decision as to the validity of a ciaim, or 
pending the execution of a negotiated agreement to cover additional costs if a claim shall 
be recognizcd under the provisions of this Section of the specifications. 
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214.5 SALVAGE:
 

Unless otherwise indicated on the Plans or in the Special Conditions, all castings, pipe 
and any other material taken from the work shall be the property of the CONTRACTOR. 

214.6 CLEANUP: 

The CONTRACTOR shall at his own expense clean up and remove all refuse and unused 
materials of any kind resulting from the work. Upon failure to do so within seventy-two 
(72) hours after request by the ENGINEER, the work may be done by the OWNER and 
the cost thereof be charged to the CONTRACTOR and deducted from his final estimate. 
See also Paragraph 217.11. 

215 MATERIALS AND WORKMANSHIP: 

215.1 QUALITY OF EQUIPMENT AND MATERIALS: 

In order to establish standards of quality, the ENGINEER has, in the detailed 
Specifications, referred to certain products by name and catalog number. This procedure 
is not to be construed as eliminating from competition other products of equal or better 
quality by other manufacturers where fully suitable is design. 

The CONTRACTOR shall furnish a complete list of proposed desired substitutions, 
together with such engineering and catalog data as the ENGINEER may require. List 
and information must be submitted prior to submittal of first progress payment estimate. 

The CONTRACTOR shall abide by the ENGINEER'S judgement when proposed 
substitute materials or items of equipment are judged to be unacceptable and shall furnish 
the specified material or item of equipment in such case. All proposals for substitutions 
shall be submitted in writing by he CONTRACTOR and not by individual tUades or 
material suppliers. The ENGINEER will approve or disapprove proposed substitutions 
in writing within a reasonable time. No substitute materials shall be used unless 
approved in writing. 

215.2 MATERIALS FURNISHED BY THE OWNER: 

Materials specifically indicated will be furnished by the OWNER. The fact that the 
OWNER is to furnish material is conclusive evidence of its acceptability for the purpose 
intended, and the CONTRACTOR may continue to use it until otherwise directed. If the 
CONTRACTOR discovers any defect in material furnished by the OWNER, he shall 
notify the ENGINEER. Materials furnished by the OWNER, which are not of local 
occurrence, will be provided at locations listed on Plans or in Specifications. The 
CONTRACTOR shall be responsible for material loss or damage, including that caused 
by third parties, after his receipt of material. 
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215.3 MATERIALS FURNISHED BY THE CONTRACTOR:
 

All materials used in the work shall meet the requirements of the respective Plans and 
Specifications. All materials not otherwise specifically indicated shall be furnished by 
the CONTRACTOR. 

215.4 STORAGE OF MATERIALS: 

Materials shall be so stored as to insure the preservation of their quality and fitness for 
the work. When considered necessary, they shall be placed on wooden platforms or 
other hard, clean surfaces, and not on the ground, and/or they shall be placed under 
cover. Stored materials shall be located so as to facilitate prompt inspection. Private 
property shail not be used for storage purposes without the written permission of the 
OWNER or lessee. 

215.5 REJECTED WORK AND MATERIALS: 

All materials which do not conform to the requirements of the Contract Documents, are 
not equal to samples approved by the ENGINEER, or are in any way unsatisfactory or 
unsuited to the purpose for which they are intended, shall be rejected. 

Any defective work, whether the result of poor workmanship, use of defective materials, 
damage through carelessness, or any other cause shall be removed and the work shall be 
re-executed by the CONTRACTOR. 

Defective work or material may be condemned by the ENGINEER any time before the 
final acceptance of the work. Notice of such condemnation shall be given in writing by 
the ENGINEER. Such condemned work or material shall be removed or disposed of to 
the satisfaction of the ENGINEER within ten (10) days after written notice is given by 
the ENGINEER. Should the CONTRACTOR fail to remove rejected work or materials 
within ten (10) days after written notice to do so, the OWNER may remove them and 
store the materials. Failure or neglect on the part of the ENGINEER to condemn 
unsatisfactory material or reject inferior workmanship will in no way release the 
CONTRACTOR, nor shall it be construed to mean the acceptance of such work, nor 
shall the final acceptance bar the OWNER from recovering damages in case fraud was 
practiced, or for defective work resulting from the CONTRACTOR'S dishonesty. No 
compensation will be made for defective work or materials. 

Work done contrary to or regardless of the instructions of the ENGINEER, work done 
without lines, grade and/or cross section stakes and grades shown on the Plans or as 
given by the ENGINEER, or any deviation made from the Plans and Specifications 
without written authority will be considered unauthorized and at the expense of the 
CONTRACTOR, and will not be measured or paid for by the OWNER. Any and all 
work So done may be 
CONTRACTOR'S expense. 

ordered removed and replaced immediately at the 

See also Paragraph 217.9. 
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215.6 MANUFACTURER'S DIRECTIONS:
 

Manufactured articles, material and equipment shall be applied, installed, connected, 
erected, used, cleaned and conditioned as directed by the manufacturer unless herein 
specified to the contrary. 

215.7 CUTTING AND PATCHING: 

The CONTRACTOR shall do all necessary cutting and patching of the work that may 
be required to properly receive the work of the various trades or as required by the Plans 
and Specifications to complete the work. He shall restore all such cut or patched work 
as directed by the ENGINEER. Cutting of existing structures that will endanger the 
work, adjacent property, workmen or the public shall not be done unless approved by the 
ENGINEER and under his direction. 

215.8 PATENTS: 

All fees or royalties for patented inventions, equipment, or arrangements that may be 
used in any manne connected with the construction oi erection of the work, or any part 
thereof, shall be included in the price mentioned in the Contract. 

The CONTRACTOR shall protect and hold harmless the OWNER against any znd all 
claims or litigation by reason of infringement of any patent rights otn any materials, 
equipment, or construction furnished by the CONTRACTOR. 

215.9 GUARANTEE: 

The CONTRACTOR shall guarantee all work and material against all defects for the 
period specified in tile Form of Bond or Special Conditions. The CONTRACTOR shall 
repair or replace any such defective work and/or material to conform to the provisions 
of this Contract and without expense to tile OWNER, within ten (10) days after 
notification in writing by the OWNER of such defective work or material. If tile 
CONTRACTOR shall not have made said repairs or replacements or have made 
arrangements for the correction thereof within the period specified above, the OWNER 
shall do so and shall charge the cost of same to the CONTRACTOR. The 
CONTRACTOR shall perform the work so as to cause the OWNER a minimum of 
inconvenience and interruption of services. 

See also Paragraph 217.17. 
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215.10 BOND:
 

Prior to the signing of the Contract, the CONTRACTOR shall furnish a good and 
sufficient performance bond on the form provided in the full amount of the Contract. 

Bond shall guarantee faithful performance of the provisions of the Contract, including 
the guarantee of all work and material against all defects for the period specified in the 
Form of Bond, and the payment of all bills and obligations arising from said Contract. 

See also Paragraph 211.16. 

216 LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC: 

216.1 CONTRACTOR'S RESPONSIBILITY: 

The CONTRACTOR assumes full responsibility for the safekeeping of all materials and 
equipment and for all unfinished work until final acceptance by the OWNER, and if any 
of it be damaged or be destroyed from any cause, he shall replace it at his own expense. 

The CONTRACTOR shall indemnify and save harmless the OWNER against any liens 
filed for nonpayment of his bills in connection with the Contract work. The 
CONTRACTOR sha!l furnish the OWNER satisfactory evidence that all persons who 
have done work or furnished materials, equipment, or service of any type under this 
Contract have been fully paid prior to the acceptance of the work by the OWNER. See 
also Paragraph 217.14. 

The CONTRACTOR shall indemnify and hold harmless the OWNER, the OWNER'S 
employees, the ENGINEER, and the ENGINEER'S employees from any and all liability, 
loss, cost, damage, and expense (including reasonable attorney's fees and court costs) 
resulting from, arising out of, or incurred by reason of any claims, actions, or suits 
based upon or alleging bodily injury, including death, or property damage rising out of 
or resulting from the CONTRACTOR'S operations under this Contract, whether such 
operations be by himself or by any Subcontractor or by anyone directly or indirectly 
employed by either of them. The CONTRACTOR shall obtain insurance for this 
purpose, which shall insure the interests of the OWNER and ENGINEER as the same 
may appear, and shall file with the OWNER and ENGINEER certificates of such 
insurance.
 

216.2 USE OF PREMISES: 

The CONTRACTOR, shall confine his equipment, storage of materials and operation of 
work to the limits indicated by law, ordinances, permits or direction of the ENGINEER, 
and shall not unreasonably encumber the premises with his materials. 
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216.3 CONFINE OPERATIONS WITHIN RIGIITS-OF-WAY AND EASEMENTS: 

It shall be the CONTRACTOR'S responsibility to confine his construction activities 
within the limits of easements, property lines and limits of construction. Any damage 
to persons or property resulting from encroaching beyond these limits shall be the sole 
responsitility of the CONTRACTOR. 

216.4 SAFETY: 

Precautions shall be exercised at all times by the CONTRACTOR for the protection of 
persons, employees and property. The safety provisions of applicable laws and local 
building and construction codes shall be observed. 

The operations of the CONTRACTOR for the protection of persons, and for guarding 
against hazards of machinery and equipment, shall me..:t the requirements of state law. 

The CONTRACTOR shall provide and maintain, at his own expense and on a 24-hours 
basis, all necessary safeguards such as watchmen, warning signs or signals, barricades 
and night lights at all unsafe places at or near the work. Special care shall be exercised 
to prevent vehicles, pedestrians, and livestock from falling into open trenches or being 
otherwise harned as a result of the work. 

The CONTRACTOR shall in all cases maintain safe passageways at all road crossings, 
crosswalks and street intersections, and shall do all other things necessary to prevent 
accident or loss of any kind. 

216.5 FAILURE TO PAY FOR LABOR AND MATERIALS: 

If, at any item, the CONTRACTOR fails to pay the Subcontractor or the laborers 
employed upon the work, or fails to pay for the materials used therein, tile OWNER may 
withhold from the money which may be due the CONTRACTOR under this agreement 
such amount or amounts as may be necessary for the payment of such Subcontractors, 
laborers, or materials, and may, acting as agent for the CONTRACTOR, apply the same 
to such payments and deduct tile same from the final estimate of the CONTRACTOR. 

216.6 MOVING OF PUBLIC AND PRIVATE UTILITIES: 

Prior to awarding the Contract, the OWNER will notify all affected utilities to move such 
of their installations as would be within the confines of the finished improvement. It 
shall be the responsibility of the CONTRACTOR to cocrdinate his work with that of the 
utilities in such manner as to cause the least possible interference, and as may be further 
provided in the Special Conditions and Specifications. 
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It is provided that no utility, private or public, shall be moved to accommodate the 
Contractor's equipment or his method of operation when such utility does not conflict 
with the installation of the improvement under construction unless the costs of such 
removal shall be at the expense of the CONTRACTOR. 

216.7 PROTECTION OF PUBLIC AND PRIVATE UTILITIES: 

The CONTRACTOR shall support and protect by timbers or otherwise, all pipes, 
conduits, poles, wires or other apparatus which may be in any way affected by the work. 
If, through the CONTRACTOR'S operations, any of said pipes, conduits, poles, wires, 
or apparatus should be damaged, tl,y shall be repaired by the authorities having control 
of same, and the expense of such repairs shall be charged to the CONTRACTOR. 

The CONTRACTOR shall further be responsible for any damage done to any street or 
other public property, or to any private property by reason of breaking of any water 
pipe, sewer or gas pipe, electric conduit, or other utility by or through his negligence. 

216.8 DAMAGE TO EXISTING IMPROVEMENTS AND UTILITIES: 

Underground utilities to record will be shown on the construction plans insofar as it is 
possible to do so. These, however, are shown for convenience only and the Owner 
assumes no responsibility for improper locations or failure to show utility locations on 
the construction plans. 

The CONTRACTOR shall take adequate precautions to protect existing lawns, trees and 
shrubs outside rights-of-way, sidewalk, curbs, pavements, utilities, adjoining property, 
and structures, and to avoid damage thereto. He shall at his own expense completely 
repair any damage thereto caused by his operations to the satisfaction of the ENGINEER, 
except as otherwise provided in other portions of these Specifications. 

216.9 MAINTENANCE OF TRAFFIC: 

21.6.9.1 Division of Responsibility: 

The CONTRACTOR shall be responsible for maintenance, control, and the 
safeguarding of traffic within and immediately abutting the project as further 
outlined herein, and as may otherwise be provided in tile Special Conditions. The 
Governmental Agency vill be responsible for maintenance, control, and 
safeguarding of traffic on all detours which do not lie within the project limits, 
unless otherwise required in tile Special Conditions. 
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216.9.2 Street Closures or Partial Closures: 

Streets may be closed to through traffic but shall not be closed to traffic until 
such closure has been approved by the Governmental Agency. Street closures 
shall be made in such a manner as to provide for maximum public safety and 
public convenience. They shall be opened to through traffic at such time as the 
work has been completed, or as the Governmental Agency may direct. 

216.9.3 Existing Traffic Signs and Facilities: 

The Governmental Agency will make all necessary adjustments to traffic signals 
and traffic signal activators at no cost to the CONTRACTOR. Existing traffic 
and street name signs which will interfere with construction will be removed by 
the Governmental Agency as required by CONTRACTOR'S construction 
schedule. Upon completion of the project, the Governmental Agency will reset 
all such signs. 

216.9.4 Detours: 

Detours outside the limits of the project shall be the sole responsibility of the 
Governmental Agency unless otherwise provided in the Special Conditions. 
Detours within the limits of the project such as side street crossings, temporary 
bridges over freshly placed concrete, utilization of one or more lanes of the 
construction area for maintenance of Iraffic, and such related facilities for the 
maintenance of traffic shall be the responsibility of the CONTRACTOR, the costs 
for which shall be included in the appropriate unit price or lump sum, as 
applicable. 

216.9.5 Local and Emergency Traffic: 

Local traffic shall be provided access to private properties at all times, except 
during some urgent stages of construction when it is impracticable to carry on the 
construction and maintain traffic simultaneously, such as for the placing of asphalt 
concrete pavement, placing and curing of portland cement concrete pavement, and 
deep sewer excavations which prohibit safe travel of vehicular traffic. 

Emergency traffic such as police, fire, and disaster units shall be provided 
reasonable access at all times. 

216.9.6 Protection of Pedestrian and Vehicular Traffic: 

The CONTRACTOR shall take every precaution to protect pedestrian and 
vehicular traffic. 
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216.9.7 Restriction of Parking: 

Where parking is a hazard to through traffic or to the construction work, it shall 
be restricted either entirely or during the time when it creates a hazard. Signs for 
this purpose will be initially furnished and placed by the Governmental Agency. 
The Contractor shall be responsible for and shall maintain the signs if they are 
used on any street which is directly involved in the construction work. If the 
parking signs are to be used beyond the confines of the work area, such as 
another street being used as a detour, the signs will be the responsibility of the 
Governmental Agency. 

216.9.8 Flagmen: 

The CONTRACTOR shall furnish at his own expense all flagmen who may be 
needed. 

216.10 TRAFFIC CONTROL WITHIN AND ABUTTING THE PROJECT: 

The CONTRACTOR shall place and maintain all signs, barricades and warning lights 
within the limits of the project on all streets, alleys and driveways entering the project 
so that approaching traffic will turn right or left on existing undisturbed street before 
reaching the warning signs and barriers immediately abutting the project. Signs which 
are required will be furnished by the Governmental Agency. 

Barricades shall be furnished by the CONTRACTOR. The barricades shall conform to 
requirements of the Governmental Agency. 

Unless otherwise provided in the Special Conditions, the Governmental Agency will 
assume responsibility for signs and traffic control devices beyond the limits hereinbefore 
described. 

216.11 USE OF EXPLOSIVES: 

Blasting will not be permitted in any case without specific authority of the OWNER, and 
then only under such restrictions as may be required by the proper authorities. 

When the use of explosives is necessary for the prosecution of the work, the 
CONTRACTOR shall use the utmost care so as not to endanger life or property, cause 
slides or disturb the materials outside the neat lines of the cross section. 

Blasting shall be completed in the vicinity of new structures before construction on such 
structures is undertaken. All explosives shall be stored in a secure manner and placed 
in compliance with local laws and ordinances and all such storage places shall be clearly 
marked "Dangerous - Explosives". No explosive shall be left in an unprotected manner 
along or adjacent to any existing highway or public place. 
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216.12 RAILROAD CROSSINGS: 

Wherever a project is being constructed beneath, at grade or above railroad tracks, the 
permits for the construction will have previously been secured by the OWNER. It shall 
be the CONTRACTOR'S responsibility, however, to contact the railroad company prior 
to constructing such crossings and to proceed with the construction as directed by the 
railroad company. The CONTRACTOR shall comply with all construction and 
additional insurance requirements of the railroad company. The CONTRACTOR shall 
hold the OWNER harmless from any and all damages resulting from his operations in 
the construction at such crossings. 

216.13 SANITARY PROVISIONS: 

The CONTRACTOR shall provide and maintain in a neat and sanitary condition such 
accommodations for the use of his employees as may be necessary to comply with the 
requirements and regulations of the Governmental Agency having jurisdiction thereover. 
He shall permit no public nuisance. 

216.14 USE AND OCCUPANCY PRIOR TO COMPLETION OF CONTRACT: 

The OWNER shall have the right to take possession of and use any completed or 
partially completed portions of tile work, notwithstanding that tile timer for completing 
the entire work or such portions may not have expired; but such taking possession and 
use shall not be deemed an acceptance of any portion of the work not completed in 
accordance with the Contract Documents. Any claims which the OWNER may have 
against the CONTRACTOR shall not be deemed to have been waived by such 
occupancy. 

If such prior use increases the cost of or delays the completion of uncompleted work or 
causes refinishing of completed work, the CONTRACTOR shall be entitled to such extra 

compensation, or extension of time or both, as the ENGINEER may determine. 

216.15 PERSONAL LIABILITY OF PUBLIC OFFICIAIS: 

Neither the ENGINI--fR nor any of his assistants, nor any other officer of the OWNER 
shall be personally responsible for any liability arising under or growing out of the 
Contract. See also P'aragraph 216. 1. 

216.16 NO WAIVEH OF I1EGAI., RIGiHTS: 

Should an error be discovered in or payment of unauthorized work be made by the final 
estimate or should dishonesty on the part of the CONTRACTOR be discovered in the 
work, the OWNER reserves the right, after the final payment has been made, to claim 
and recover by process of law such sUmS as may be sufficient to correct the error, to 
-',cover the overpayment, or to make good the defects in the work resulting from the 
Contractor's dishonesty. 
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217 MEASUREMENT AND PAYMENT:
 

217.1 MEASUREMENT: 

The determination of pay quantities of work performed under the Contract will be made 
by the ENGINEER based upon the lines, grades and cross sections given, or 
measurements made by him or his assistants. All items will be computed in the units in 
the Proposal. 

217.2 SCOPE OF PAYMENT: 

The CONTRACTOR shall accept the compensation, as provided in the Contract, in full 
payment for furnishing all materials, labor, tools and equipment necessary to the 
completed work and for performing all work contemplated and embraced under the 
Contract; also for loss or damage arising from the nature of the work, or from the action 
of the elements, or from any unforeseen difficulties which may be encountered during 
the prosecution of the work until the final acceptance by the OWNER, and for all risks 
of every description connected with the prosecution of the work; also for all expenses 
incurred in consequence of the suspension or discontinuance of the work as herein 
specified; and for completing the work according to the Plans and Specifications. See 
also Paragraph 214.4. 

Neither the payment of any estimate nor of any retained percentage shall relieve the 
CONTRACTOR or any obligation to make good any defective work or material. 
Payment will be made only for materials actually incorporated in the work. For payment
of materials on site, see Paragraph 217.04. 

The unit Contract prices for the various bid items of the Contract shall be full 
compensation for all labor, materials, supplies, equipment, tools and all things of 
whatsoever nature required for the complete incorporation of the item into the work the 
same as though the item were to read "In Place," unless the Plans and Special Conditions 
shall provide otherwise. 

217.3 PAYMENT FOR EXTRA WORK: 

Adjustments, if any, in the amounts to be paid the CONTRACTOR by reason of any
change, addition, or deduction, shall be determined by one or more of the following 
methods: 

By an acceptable lump-sum proposal from the CONTRACTOR. 

By unit Contract prices contained in the Contract Proposal, or by unit prices 
mutually agreed upon by the CONTRACTOR and the OWNER. 
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Payroll cost of labor plus 15% for profit, overhead and small tools, plus the 

amount of social security tax imposed by law upon the CONTRACTOR, plus the 

cost of workmen's compensation, public liability insurance and employment 
security contributions. 

Actual 	 Cost of materials delivered to the work, including freight and hauling 

charges as shown by original receipted bills, plus 15%. 

Equipment rental rates for machinery, tools and equipment, except small hand 

tools, as determined from current publications of the Association of Equipment 
Dealers. 

It shall be the responsibility of the CONTRACTOR before proceeding with any change 

to satisfy himself that the change has been properly authorized in behalf of the OWNER. 

No charge for extra work or any other change in the Contract will be allowed unless the 

extra work or change has been authorized in writing by the Owner, and the compensation 

or method thereof is stated in such written authority. 

See also Paragraph 214.2, 214.3 and 214.4. 

217.04 PROGRESS PAYMENTS, RETAINED PERCENTAGE: 

Partial payments will be made once each month as the work progresses, when the 

CONTRACTOR is performing satisfactorily under the contract. Said payments will be 

based upon progress estimates prepared by the ENGINEER of the value of work 

performed and materials placed in accordance with the contract and the value of the 

materials on hand in accordance with the Special Conditions. Request for partial 

payments shall be made on the forms specified in the Contract Documents and shall be 

submitted by the first Friday of the month for work completed in the previous month. 
The amount of the progress estimate to be paid to the CONTRACTOR will be subject 
to the following: 

(a) 	 Standard Retainment. The Engineer will make a deduction from the progress 
estimate in the amount considered necessary to protect the interests of the 

OWNER. That amount to be retained will be 10% of the value of the completed 
work, exclusive of mobilization and payments for materials on hand. No further 
retainment will be withheld if the CONTRACTOR makes satisfactory progress 
in the contract work. The amount retained will be in effect until such time as 

final payment is made, with the following exceptions, each of which required the 

CONTRACTOR'S written request and consent of the Surety: 

1. 	 When 97-1/2% of the work has been completed, the ENGINEER may, at 

his discretion, reduce the retained amount to twice the value of the 
remaining work. 
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2. 	 Upon completion and acceptance of the project, the ENGINEER may 
reduce the retainage to 2% of the original contract amount. 

3. 	 Further subsequent reductions may be made with the approval of the 
OWNER. 

(b) 	 Securities in Lieu of Standard Retainment. When the original contract amount 
exceeds R 20,000 (two million pesos), the CONTRACTOR may withdraw all or 
any portion of the standard retainment withheld to assure satisfactory performance 
of the contract, if the CONTRACTOR deposits and assigns acceptable securities 
to the County. Such securities so deposited shall at all times have a market value 
at least equal in value to the sums so withdrawn. If at any time the OWNER 
determines that the market value of the securities has fallen below the sums so 
withdrawn, it shall give notice thereof to the CONTRACTOR, who forthwith 
shall deposit additional acceptable securities in an amount sufficient to reestablish 
a total deposit of securities equal in value to the sums so withdrawn. This 
security substitution shall not apply if a part of the contract price is paid from 
federal, or other sources, and the federal or other source has requirements which 
are inconsistent with this subsection. 

(c) 	 Subcontractor and Supplier Claims. In addition to standard retainment, the 
OWNER may withhold funds for all claims against the CONTRACTOR filed by 
subcontractors and suppliers, pursuant to applicable Philippine Statutes. 

(d) 	 No Payment. A partial payment will not be made when the total value of the 
work done since the last estimate amounts to less than $500. 

217.5 	 ENGINEER'S ACTION ON A REQUEST FOR PAYMENT: 

Within ten (10) days of submission of any Request for Payment by the CONTRACTOR, 
the ENGINEER shall: 

Approve the Request for Payment as submitted; or 

Approve such other amount as he shall decide is due the CONTRACTOR, 
informing the CONTRACTOR in writing of his reasons for approving the 
amended amount; or 

Withhold the Request for Payment, informing the CONTRACTOR in writing or 
his reasons for withholding it. 
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217.6 OWNER'S ACTION ON AN APPROVED REQUEST FOR PAYMENT:
 

Within thirty (30) days from the date of approval of a Request for Payment by the 
ENGINEER, the OWNER shall: 

Pay the Request for Payment as approved; or 

Pay such other amount as he shall decide is due the CONTRACTOR, informing 
the CONTRACTOR and the ENGINEER in writing of his reasons for paying the 
amended amount; or 

Withhold payment informing the CONTRACTOR and the ENGINEER of his 
reasons for withholding payment. 

217.7 INTEREST ON UNPAID REQUESTS FOR PAYMENT: 

Should the OWNER fail to pay an approved Request for Payment within thirty (30) days 
from the date of approval by the ENGINEER, and should he fail to inform the 
ENGINEER and the CONTRACTOR in writing of his reasons for withholding payment, 
the OWNER shall pay the CONTRACTOR interest on the amount of the Request for 
Payment at the rate of five percent (5%) per annum, from a date thirty (30) days after 
approval by the ENGINEER of the Request for Payment, until payment is made. 

217.8 PAYMENT FOR UNCORRECTED WORK: 

Should the ENGINEER direct the CONTRACTOR not to correct work that has been 
damaged or that was not performed in accordance with the Contract Documents, an 
equitable deduction from the Contract amount shall be made to compensate the OWNER 
for the uncorrected work. 

217.9 PAYMENT FOR REJECTED WORK AND MATERIALS: 

The removal of work and materials rejected under Paragraph 215.5 and the re-execution 
of acceptable work by the CONTRACTOR shall be at expense of the CONTRACTOR, 
and he shall pay the cost of replacing the work of other CONTRACTORS destroyed or 
damaged by the removal of the rejected work or materials and the subsequent 
replacement of acceptable work. 

Removal of rejected work or materials and storage of materials by the OWNER in 
accordance with Paragraph 215.5 shall be paid by the CONTRACTOR within thirty (30) 
days after written notice to pay is given by the OWNER. If the CONTRACTOR does 
not pay the expenses of such removal and after ten (10) days' written notice being given 
by the OWNER of his intent to sell the materials, the OWNER may s-l' the materialsa 
auction or at private sale and shall pay to the CONTRACTOR the net proceeds therefrom 
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after deducting all the costs and expenses that should have been borne by the 
CONTRACTOR.
 

217.10 PAYMENT FOR WORK SUSPENDED BY THE OWNER: 

If the work or any part thereof shall be suspended by the OWNER and abandoned by the 
CONTRACTOR as provided in Paragraph 213.3, the CONTRACTOR will then be 
entitled to payment for all work performed oin the portions so abandoned, plus 15% of 
the value of the uncompleted portion of the abandoned work to compensate for overhead, 
plant expense, and anticipated profit, and which action shall terminate the Contract. 

217.11 PAYMENT FOR WORK BY THE OWNER: 

The cost of the work performed by the OWNER in removing construction equipment,
tools and supplies in accordance with Paragraph 21?.13, and correcting deficiencies in 
accordance with Paragraph 3-14 and Paragraph 214.6, shall be paid by the 
CONTRACTOR.
 

217.12 PAYMENT FOR WORK BY THE OWNER FOLLOWING HIS TERMINATION 
OF THE CONTRACT: 

Upon termination of the Contract by the OWNER in accordance with Paragraph 213.15, 
no further payments shall be due the CONTRACTOR until the work is completed. If 
the unpaid balance of the Contract amount shall exceed the cost of completing the work 
including all overhead costs, the excess shall be paid to the CONTRACTOR. If the cost 
of completing the work shall exceed the unpaid balance, the CONTRACTOR shall pay
the difference to the OWNER. The cost incurred by the OWNER, as herein provided,
and the damage incurred through the CONTRACTOR'S default, shall be certified by the 
OWNER, and approved by the ENGINEER. 

217.13 PAYMENT FOR WORK TERMINATED BY THE CONTRACTOR: 

Upon termination of the Contract by the CONTRACTOR in accordance with Paragraph
213.16, the CONTRACTOR shall recover payment from the OWNER for the work 
performed, plus loss on plant and materials, plus established profit and damages, as 
approved by the ENGINEER. 
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217.14 RELEASE OF LIENS:
 

The CONTRACTOR shall deliver to the OWNER a complete release of all liens arising 
out of this Contract before the retained percentage or before the final Request for 
Payment is paid. If any lien remains unsatisfied after all payments are made, the 
Contractor shall refund to the OWNER such amounts as the OWNER may have been 
compelled to pay in discharging such liens including all costs and a reasonable attorney's 
fee. 

217.15 ACCEPTANCE AND FINAL PAYMENT: 

When the CONTRACTOR shall have completed the work in accordance with the terms 
of the Contract Documents, the ENGINEER shall certify his acceptance to the OWNER 
and his approval of the CONTRACTOR'S final Request for Payment, which shall be the 
Contract amount plus all approved additions less all approved deductions and less 
previous payments made. The CONTRACTOR shall furnish evidence that he has fully 
paid all debts for labor, materials, and equipment incurred in connection with the work, 
following which the OWNER shall accept the work and release the CONTRACTOR 
except as to the conditions of the Performance Bond, any legal rights of the OWNER, 
required guarantees, and Correction of Faulty Work after Final Payment, and shall 
authorize payment of the CONTRACTOR'S final Request for Payment. The 
CONTRACTOR must allow sufficient time between the time of completion of the work 
and approval of the final Request for Payment for the ENGINEER to assembly and check 
the necessary data. 

217.16 TERMINATION OF CONTRACTOR'S RESPONSIBILITY: 

The Contract will be considered complete when all work has been finished, the final 
inspection made by the ENGINEER, and the project accepted in writing by the OWNER. 
The CONTRACTOR'S responsibility shall then cease, except as set forth in his 
Performance Bond, as required by the Guarantee Period. 

217.17 CORRECTION OF FAULTY WORK AFTER FINAL PAYMENT: 

The approval of the final Request for Payment by the ENGINEER and the making of the 
final payment by the OWNER to the CONTRACTOR shall not relieve the 
CONTRACTOR of responsibility for faulty materials or workmanship. The OWNER 
shall promptly give notice of faulty materials or workmanship and the CONTRACTOR 
shall promptly replace any such defects. The ENGINEER shall decide all questions 
arising under this Paragraph, and all such decisions shall be subject to arbitration. See 
also Paragraph 215.9. 
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301 CLEARING AND GRUBBING:
 

301.1 SCOPE: 

Clearing and grubbing shall conform to the requirements specified herein. The work shall 
consist of clearing, grubbing, removing and disposing of all vegetation and debris within the 
limits of the right-of-way and easement areas and from borrow pits and such other areas and 
pits as may be indicated on the Plans except such objects as are designated to remain or are 
to be removed in accordance with other sections of these specifications. This work shall also 
include the preservation from injury or defacement of all vegetation and objects designated 
to remain. 

301.2 EXECUTION OF WORK: 

The ENGINEER will establish right-of-way lines and designate all trees, shrubs, plants and 
other objects to remain. The CONTRACTOR shall preserve all objects designated to 
remain. Paint required for cut or scarred surfaces of trees or shrubs selected for retention 
shall be an asphaltum base paint prepared especially for tree surgery. 

All surface objects, all trees, stumps, roots and other protruding obstructions, not designated 
to remain, shall be cleared or grubbed. Undisturbed stumps and roots and non-perishable 
solid objects which will be a minimum of 0.6 m below subgrade or slope of embankments 
need not to be removed. When authorized by the ENGINEER, the CONTRACTOR may 
leave stumps and non-perishable solid objects, provided they do not extend more than 6 
inches above the ground line or low water level. Stumps shall be cut off flush with or below 
the surface of the final slope line in the area to be rounded at the top of backslopes. 

The clearing of growth shall not extend more than 2.5 m beyond the toes of the fills or the 
tops of cut slopes as treated. All trees within 8 m of the traveled way shall be removed as 
shown on the Plans or as directed. 

All merchantable timber in the clearing area which has not been removed from the 
right-of-way prior to the beginning of construction, shall become the property of the 
CONTRACTOR, unless otherwise specified. 

Branches of trees or shrubs shall be removed as directed. All trimming shall be done by 
skilled workmen and in accordance with good tree surgery practice. 

The CONTRACTOR shall scalp areas where excavation or embankment is to be made, 
except that sod need not be removed where the embankment to be constructed is 1.3 m or 
more in height unless otherwise shown on the Plans or defined in the Special Conditions. 
Scalping shall include the removal of material, such as brush, roots, sod, grass, residue or 
agricultural crops, sawdust, and other vegetable matter from the surface of the ground. 

1/87 300 -2 

/ k// 



301.3 CLEAN UP: 

Stump holes and other holes from which obstructions are removed, shall be backfilled with 
suitable material and compacted, except in areas to be excavated. 

Perishable material that is to be burned shall be burned under the constant care of competent 
watchmen at such times and in such times and in such a manner that the surrounding 
vegetation, the other adjacent property or anything designated to remain on the right-of-way, 
will not be jeopardized. Burning shall be done in accordance with applicable laws and 
ordinances.
 

Materials and debris which cannot be burned and perishable materials shall be removed from 
the right-of-way and disposed of at locations off the project. The CONTRACTOR shall 
make all necessary arrangements with property owners for suitable disposal locations and the 
cost involved shall be included in the unit price bid. 

301.4 METHOD OF MEASUREMENT: 

An area measurement for clearing and grubbing shall not be made. The work to be paid for 
shall be the accepted clearing, grubbing and scalping within the limits shown on the Plans. 

301.5 PAYMENT: 

Unless otherwise provided for in the Special Conditions, clearing and grubbing shall be paid 
for at the Contract Lump Sum Price and shall be full compensation for clearing, grubbing 
and scalping the entire project. 

302 EXISTING UTILITIES: 

302.1: 

No attempt is made to indicate or show accurate location of all existing utilities, in the line 
of or crossing the proposed work. In general, the approximate position of known utilities 
are shown on the plans. These are primarily for the purpose of indicating the approximate 
position of the utility lines with respect to the proposed work. 

302.2: 

Existing utility lines which are to be retained, that are shown on the drawings, or the 
locations of which are made known to the CONTRACTOR prior to the excavation, as well 
as utility lines constructed during excavation operations shall be protected from damage 
during all construction operations. Prior to construction, it shall be the responsibility of the 
CONTRACTOR to notify utility companies in an attempt to accurately locate utilities. 
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302.3: 

In the event that the CONTRACTOR damages utility lines not shown on the drawings, or 
the location of which has not been known to him, report thereof shall be made immediately 
to the ENGINEER: the CONTRACTOR will be responsible for notifying the OWNER of 
the utility. If it is determined, in such case, that repairs are to be made by the 
CONTRACTOR, such repairs will be ordered under Article 214A entitled "Changed 
Conditions" of the general specifications. Utilities which the utility company is required to 
rebuild or relocate shall be rebuilt or relocated in advance of construction by others in 
accordance with the CONTRACTCR'S schedule. CONTRACTOR is advised to consult with 
the utility company regarding clearances past utility installations. 

303 REMOVAL OF STRUCTURES AND OBSTRUCTION: 

303.1 SCOPE: 

The removal of structures and obstructions shall conform to requirements specified herein. 

The work shall consist of the removal, in whole or in part, and satisfactory disposal of all 
buildings, foundations, fences, signs, structures, old pavements, traffic signal materials, 
abandoned pipelines, and any other obstructions which are not designated or permitted to 
remain. The work shall also include the salvaging of designated materials and backfilling 
any resulting trenches, holes and pits. 

The work shall also include sawing concrete in reasonably close conformity with the 
dimensions and details on the Plans or to create planes of weakness in order to facilitate 
controlled breaking for removal. 

303.2 EXECUTION OF WORK: 

303.2.1 General: 

The CONTRACTOR shall raze, remove and dispose of all buildings, foundations, 
signs, structures, fences, old pavements, abandoned pipelines, traffic signal materials 
and other obstructions to limits shown on the Plans or defined in the Special Conditions. 
All materials designated as salvageable on the Plans shall be carefully removed to avoid 
unnecessary damage. Savaged materials which may be readily transported shall be 
transported by the CONTRACTOR to the place designated on the Plans or defined in 
the Special Conditions. 

Traffic signals and related materials shall include all attachment hardware and other 
incidental materials, such as, but not limited to, mast, arms and spanwire. 
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Concrete adhering to sign posts shall be removed. 

Sign islands shall be considered part of the removal item and shall be removed to one 
foot below the surrounding ground. 

Where portions of structures are to be removed, the remaining portions shall be 
prepared to fit new construction. The work shall be done in accordance with plan 
details, and in such manner that materials to be left in place shall be protected from 
damage. All damage to portions of structure to remain in place shall be repaired by the 
CONTRACTOR at his expense. Reinforcing steel projecting from the remaining 
structure shall be cleaned and aligned to provide bond with new extension. Dowels as 
required by plans are to be securely grouted with approved grout. 

The ends of concrete or masonry culverts or sewers that are to be left in place shall be 
plugged with suitable material. The ends of CMP culverts shall be crushed. Culvert 
and sewer ends are to be sufficiently filled or crushed to prevent future settlement of 
embankments or backfill. 

The sawing of concrete shall be done carefully. Concrete that is designed to remain in 
place that is damaged due to the CONTRACTOR'S operations shall be repaired or 
replaced at the CONTRACTOR'S expense. 

303.3.2 Removal of Bridges, Culverts and Other Drainage Structures 

Bridges, culverts and other drainage structures in use by traffic shall not be removed 
until satisfactory arrangements have been made to accommodate traffic. 

The substructures of existing structures shall be removed down to the natural stream 
bottom and those parts outside of the stream bed shall be removed to a point one foot 
below natural ground surface, unless otherwise shown on the Plans or detailed in the 
Special Conditions. Structures that lie wholly or in part within the limits of a new 
structure, shall be removed as necessary to accommodate the construction of the 
proposed structure. 

Specified steel and wood bridges shall be carefully dismantled without unnecessary 
damage. Steel members to be salvaged shall be match marked with waterproof paint. 
All salvaged material shall be stored as specified in Subscction 303.2.1. 

303.2.3 Removal of Pipe: 

All pipe shall be carefully removed, cleaned and every precaution taken to avoid 
breaking or damaging the pipe. Pipes to be re-laid shall be removed and stored so that 
there will be no loss or damage before relaying. The CONTRACTOR will be required 
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to replace sections lost from storage or damaged by negligence or by use of improper 
methods. 

Live sewers connected to removed manholes, catch basins and inlets shall be properly 
reconnected and satisfactory bypass service shall be maintained during such operations. 
Holes resulting from removal of manholes, catch basins and inlets shall be backfilled 
and compacted. 

303.2.4 Removal of Pavements, Sidewalks. Curbs, Etc. 

Pavements, sidewalks, curbs, gutters, etc.. designated for removal, shall be broken into 
pieces and used for riprap on the project or: 

(a) Broken into riprap sized pieces and stockpiled at designated locations. 

(b) Disposed of as directed. 

Old concrete construction that abuts new concrete construction, edges of pavement, 
sidewalks, curbs, etc., to be left in place shall be sawn to a true line with a vertical 
face. Concrete pavement to be broken and left in place, shall be broken in such a 
manner that the largest fragment shall not exceed one square yard in surface area. 

303.3 Clean Up: 

Materials and debris which cannot be burned and perishable materials shall be removed from 
the right-of-way and disposed of at locations off the project. The CONTRACTOR shall 
make all necessary arrangements with property owne-s for obtaining suitable disposal 
locations and the cost involved shall be included in the unit price bid. 

303.4 Method of Measurement: 

The work to be paid for shall include all stipulated structures and obstructions within the 
project limits in accordance with the provisions of the Specifications. 

Concrete sawing designated on the Plans or required by the Specification shall not be 

measured. 

303.5 Payment: 

The accepted removal of structures and obstructions shall be paid for at the Contract Unit 
Price and shall be full compensation for removal, haul, disposal, excavation and subsequent 
backfill of all stipulated items. The price shall alsu include designated concrete sawing 
salvage of material removed, material custody and preservation and storage in accordance 
with the provisions of this Specification. 
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304 UNCLASSIFIED OR ROADWAY EXCAVATION:
 

304.1 SCOPE: 

Unclassified or roadway excavation shall consist of excavation involved in the grading and 
construction of roadways or other excavation not specifically excluded. Structure excavation, 
trench excavation and any other separately designated excavation is excluded. 

304.2 EXECUTION OF WORK: 

304.2.1 Unsuitable Material: 

Material shall be considered unsuitable for fill, subgrade, shoulders and other uses if 
it contains organic matter in excess of 3%, soft spongy earth, or other matter of such 
nature that of 3 %, soft spongy earth, or other matter of such nature that compaction to 
the specified density is unobtainable. 

Material that is unsuitable for the intended use, shall be excavated and removed from 

the site or otherwise disposed of as directed by the ENGINEER. 

304.2.2 Slopes: 

Excavation slopes shall be finished in conformance with the lines and grades shown on 
the Plans. Debris and loose material shall be removed. When completed, the average 
plane of the slopes shall conform to the slopes indicated on the Plans. Completed 
slopes shall not vary from the designated plane by more than 15 cm measured at right 
angles to the slope. Completed rock slopes shall not vary from the designated plane by 
more than 0.6 m measured at right angles to the slope. The slope shall not encroach 
on the roadbed. 

Tops or excavation slopes and ends of excavations shall be rounded as shown on the 
Plans and these quantities will not be included in the quantities of excavation to be paid 
for. This work will be considered as a part of finishing slopes and no additional 
compensation will be allowed therefore. 

Embankment slopes shall be finished in conformance with lines and grades shown on 
the Plans. When completed, the average plane of slopes shall conform to slopes
indicated on the Plans and no point on the completed slopes shall vary from the 
designated plane by more than 15 crn measured at right angles to the slope. 
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304.2.3 Surplus Material: 

The CONTRACTOR shall make all arrangements for disposal of surplus material at 
off-site locations and shall upon request file with the ENGINEER the written consent 
of the OWNER of the property upon which he intends to dispose of such material. 

The CONTRACTOR shall satisfy himself that there is sufficient material available for 
the completion of the embankments before disposing of any indicated surplus material. 
Shortage of material caused by premature disposal of surplus material by the 
CONTRACTOR shall be replaced by him and no compensation will be allowed the 
CONTRACTOR for such replacement. 

304.3 METHOD OF MEASUREMENT: 

The following earthwork operations will be measured as unclassified excavation for the 
quantities of material involved: 

Excavating a roadway prism including public and private road approaches, connections and 
driveways; excavating and removal of unsuitable material when shown on the Plans, 
specified in the Special Conditions or designated by the ENGINEER; excavating slides and 
slipouts not resulting from overshooting; excavating surplus material; excavating selected 
material from within the limits of project and removing such materials from stockpiles when 
stockpiling is ordered; excavating ditches and excavating borrow. 

The ENGINEER will compute the quantities of material excavated form its original position 
by a method which in his opinion is best suited to obtain an accurate determination. 

Excavation in excess of the planned or authorized cross secLion will not be paid for, except 
as provided above. The CONTRACTOR shall backfill and compact unauthorized excavated 
areas to the original ground elevation of authorized section at no addition cost to the 
Contracting Agency. 

Material resulting from excavating ditches or channels may be used to construct roadway 
embankments, dikes, or for other purposes, or disposed of, as directed by the ENGINEER. 

Care shall be exercised to prevent excavating below the grade for the bottom of the ditch and 
areas excavated below grade shall be filled with suitable material and compacted by the 
CONTRACTOR at no additional cost to the Contracting Agency. 

304.4 PAYMENT: 

Quantities of unclassified excavation will be paid for at the Contract Unit Price per cubic 
yard. Such price shall include excavating, sloping, rounding tops and ends of excavations, 
loading, depositing, conditioning, spreading, and compacting the material complete in place 
and disposal of surplus material. 
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305 STRUCTURE EXCAVATION AND BACKFILL:
 

305.1 SCOPE: 

Structure excavation shall consist of the removal of material for the construction of 
foundations for bridges, retaining walls, head walls, culverts, vaults, and other similar 
structures. Other excavation designated on the Plans or defined in the Special Conditions 
shall be considered to be structure excavation. 

Structure backfill shall consist of furnishing material, if necessary, and placing and 
compacting backfill material around structures to the lines designated on the Plans or 
specified or directed by the ENGINEER. 

305.2 EXECUTION OF WORK: 

305.2.1 FOUNDATION MATERIAL TREATMENT: 

When footing concrete or masonry is to rest upon rock, the rock shall be fully 
uncovered and the surface thereof shall be removed to a depth sufficient to expose 
sound rock. The rock shall be roughly leveled off or cut to approximate horizontal and 
vertical steps, and shall be roughened. Seams in the rock shall be grouted under 
pressure or treated as the ENGINEER may direct and the cost thereof will be paid for 
as extra work. 

When piles are not used and footing concrete or masonry is to rest on an excavated 
surface other than rock, care shall be taken, not to disturb the bottom of the excavation 
and final removal of the foundation material to grade shall not be made until just before 
the concrete or masonry is placed. Excavation below grade shall be replaced at the 
CONTRACTOR'S expense with the same class of concrete specified for the structure 
and at the time the concrete for the structure is being placed, except when 
over-excavation is directed by the ENGINEER. 

The excavation for structures shall be completed to the bottom of the footings before 
any piles are driven therin, and excess material remaining in the excavation after pile 
driving shall be removed to the elevation of the bottom of the footings. 

When piles are used and ground displacement results from pile driving operations, the 
CONTRACTOR shall excavate or backfill the footing area to the grade of the bottom 
of the footing as shown on the Plans with structure backfill material, at no expense to 
the Contracting Agency. 

When any structure excavation is completed, the CONTRACTOR shall notify the 
ENGINEER who will make an inspection of the exca'ation. Concrete or masonry shall 
not be placed until the excavation has been approved by the ENGINEER. 
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305.2.2 Structure Backfill: 

Backfilling operations shall conform to the following requirements: Structure backfill 
shall not be placed until the structure footings or other portions of the structure of 
facility have been inspected by the ENGINEER and approved for backfilling. Backfill 
material shall not be deposited against the back of concrete abutments, concrete 
retaining walls, or the outside walls of cast-in-place concrete until the concrete has 
developed a strength of not less than 2,500 psi in compression. 

(a) 	 Class I Structure Backfill shall meet the following requirements when tested with 
laboratory sieves: 

SIEVE %BY WEIGHT 
DESIGNATION PASSING LAB 

I SIEVES 

2 inch 	 100 
No. 4 30-100 
No. 50 10-60 
No. 200 5-20 

In addition this material shall have a liquid limit not exceeding 35 and a plasticity 
index of not over 6 when determined ii conformity with AASHTO T 89 and T 90 
respectively. 

(b) 	 Class 2 Structure Backfill shall be composed of suitable materials developed on the 
project. To be suitable for use under this classification, backfill shall be free of 
frozen lumps, wood or other organic material. If the material contains rock 
fragments that, in the opinion of the Engineer, will be injurious to the structure, 
the native material shall not be used for backfilling and the CONTRACTOR shall 
be required to furnish "Class 1 Structure Backfill" material at the contract unit 
price. If contract unit price does not exist for "Class 2 Structure Backfill" if will 
be paid for as Extra Work as defined in the General Conditions. 

All structural backfill within 0.6 m of any existing or proposed street or where any portion 
of the backfill is within 0.6 m of the above shall be compacted to the minimum density 
shown on the Plans or defined in the Special Conditions. 

All structural backfill shall be compacted to the minimum density shown on the Plans or 
defined in the Special Conditions. 
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305.3 QUALITY CONTROL: 

Compaction testing and testing laboratory services required shall conform to the applicable 
portions of Section 800 unless otherwise defined in the Special Conditions. 

305.4 METHOD OF MEASUREMENT: 

A volumetric computation of structure excavation and structure backfill shall be made. 

Quantities of structure excavation will be computed to encompass the area between the 
natural ground line or limit or other specified excavation and neat lines 18 inches outside and 
parallel to the outside profile of the structure. This area shall be multiplied by the width or 
length shown on the Plans to obtain the volume number of cubic yards of structure 
excavation. 

Structure backfill will be the calculated volume of material lying within the prism defined 

above, less the volume occupied by the structure. 

305.5 PAYMENT: 

Payment for structure excavation and structure backfill shall be made at the Contract Unit 
Price per cubic yard and shall include the furnishing of all materials and equipment and 
providing other facilities which may be necessary to perform the excavation and to place and 
compact the backfill. 

306 FILL CONSTRUCT: 

306.1 SCOPE: 

Fill construction shall consist of constructing embankments, including the preparation of the 
areas upon which they are to be placed; the construction of dikes; the placing and 
compacting of approved material within areas where unsuitable material has been removed; 
and the placing and compacting of material in holes, pits, and other depressions. Fills or 
dikes intended to serve as water retention1 or long term storage facilities are excluded. 

306.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall apply: 

The testing of all materials and construction shall be in conformance with the appropriate 
AASHTO or ASTM specifications. A partial list of approved testing methods includes: 
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TEST PROCEDURES AASHTO ASTM 

Atterberg Limits (LL & PL) T 89 & T 90 D 4318 
Gradation Analysis (except 
hydrometer) T 27 D 422 
CBR (as modified in Section 
5.2.4.1) T 193 
R-value (subgrade & base) T 190 D 2844
 
R-value T 246 D 1560
 
Compaction Curve (standard) T 99 D 698 
Compaction Curve (modified) T 180 D 1557 
Field Density Test (Sand Cone) T 191 D 1556 
Field Density Test (Nuclear) T 238/T 239 D 2922/D 3017 
Field Density Test (Balloon) T 205 D 2167 
Strength of Soil-Lime Mixtures T 220 

306.3 EXECUTION OF WORK: 

306.3.1 Placement: 

Embankment construction shall consist of constructing roadway embankments, including 
preparation of the areas upon which they are to be placed; the construction of dikes 
within or outside the right-of-way; the placing and compacting of approved materials 
within roadway areas where unsuitable material has been removed; and the placing and 
compacting of embankment material in holes, pits and other depressions within the work 
area. Materials to be used in the construction of embankments and backfills shall be 
shown on the Plans. 

Free running water shall be drained from the material before the material is placed on 
the roadway. 

Rock, broken concrete, or other solid materials more than 15 cm in greatest dimension 
shall not be placed in embankment areas where piling is to be placed or driven. 

Embankment that is to be placed and compacted on hillsides, or new embankments that 
are to be compacted against existing embankments, or embankments that are built 1/2 
width at a time, the slopes that are steeper than 4:1 when measured longitudinally or 
at right angles to the roadway shall be continuously benched over those areas where it 
is required as the work is brought up in layers. Benching shall be well keyed and 
where practical, a minimum of 1.3 m wide. Each horizontal cut shall begin at the 
intersection of the original ground and the vertical sides of the previous cuts. Material 
thus cut out shall be recompacted along with the new embankment material at the 
CONTRACTOR'S expense. 
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Fills that encroach on stream channels or lakes, shall be constructed with the largest 
available rock from the excavation placed along the toes of slopes to protect the fill 
against erosion from water action. 

Fills of earth material shall be placed in horizontal layers not exceeding 20 m (loose 
measurement) and shall be compacted as specified before the next layer is placed. 
Effective spreading equipment shall be used on each lift to obtain uniform thickness 
prior to compacting. As the compaction of each layer progresses, continuous leveling 
and manipulating will be required to assure uniform density. Water shall be uniformly 
added or removed if necessary, in order to obtain the required density and optimum 
moisture. 

Should the excavated material contain a predominance of rock too large to be placed in 
20 cm layers, the ENGINEER may permit the material to be placed in thicknesses up 
to the average rock dimension, but not to exceed 1 m. Each layer shall be leveled and 
smoothed with suitable leveling equipment and by distribution of spalls and finer 
fragments or earth. 

Embankments consisting predominantly of rock larger than 20 cm inches in greatest 
dimension, either placed in layers, cast, or end-dumped, shall not be constructed above 
an elevation 0.6 m below the finished subgrade. The balance of the embankment shall 
be composed of suitable material smoothed and placed in layers not exceeding 20 cm 
in loose thickness and compacted as specified. 

Cross hauling or other action may be required when necessary to insure that the best 
available material is placed in critical areas of embankments, including the top 0.6 m 
of all embankments. 

Frozen materials shall not be used in construction of embankments. 

During the construction of the fill, the fill shall be maintained in such condition that it 
will be well drained at all times. 

306.3.2 Compaction: 

Fill shall be constructed in compacted layers of uniform thickness and each layer shall 
be compacted in accordance with the requirements herein specified. 

Where fills are to be constructed across low, swampy ground which will not support 
the weight of hauling equipment, the lower part of tile embankment may be constructed 
by dumping successive loads of suitable material in a uniformly distributed layer of a 
thickness not greater than that necessary to support the equipment while placing 
subsequent layers, after which the remainder of the embankment shall be constructed 
in layers and compacted as specified. 
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The construction of dikes, the placing and compacting of approved material within the 
right-of-way where unsuitable material has been removed, and the filling of holes, pits 
and other depressions within the right-of-way, shall conform to all of the requirements 
herein specified for compacting fills. Trenches, holes, depressions and pits outside of 
areas where fills are to be constructed shall be graded to provide a presentable and 
well-drained area. 

Areas upon which fills are to be placed shall be cleared and scarified to a depth of 15 
cm inches to provide a bond between the existing ground and the material to be 
deposited thereon. Unless otherwise specified, the original ground area upon which fills 
are to be constructed shall be compacted to a uniform density of not less than 95 
percent by Standard Proctor if clayey soils and Modified Proctor for granular soils. 

The loose thickness of each layer of fill material before compacting shall not exceed 20 
cm, except as provided in the following paragraph for rocky material. Each layer shall 
be compacted in accordance with the following Table. Except that where a new or 
widened roadway and appurtenances are required, density of the upper 0.6 m and when 
the fill is within 0.6 m of the above shall be not less than 95 percent (AASHTO T99). 

SOIL CLASSIFICATION MINIMUM RELATIVE 

(Percent) COMPACTION 

AASHTO M 145 AASHTO T 99 ASHTO T 180 

A-I 100 95
 
A-3 100 95
 

A-2-4 100 95
 
A-2-5 100 95
 

All Others 95 90 

The fill below a plane 1.0 m below finished grade may be constructed in layers of a 
loose thickness before compaction not exceeding the maximum size of rock in the 
material, but not exceeding 1.0 m in thickness, provided the fill material contains more 
than 25 percent (by volume) of rock larger than 15 cm in greatest dimension. 

The interstices around the rock in each layer shall be filled with earth or other fine 
material and compacted. Broken Portland Cement concrete and bituminous type 
pavement obtained from the project excavations will be permitted in the fill with the 
following limitation: 

(a) The maximum dimension of any piece used shall be 15 cm. 

(b) Pieces larger than shall not be placed within 25 cm of any structure. 
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(c) Pieces larger than 6.5 cm shall not be placed within 25 cm of the subgrade for 

paving. 

(d) Nesting of pieces will not t permitted. 

At the time of compaction, the moisture content of fill material shall be such that the 
specified relative compaction will be obtained and the fill shall be firm and unyielding. 
Fill material which contains excessive moisture shall not be compacted until the material 
is dry enotigh to obtain the required relative compaction. Full compensation for any 
additional work involved in drying fill material to the required moisture content shall 
be considered as included in the CONTRACTOR price paid and no additional 
compensation will be allowed therefore. 

Embankments shall be constructed so that each layer shall have a cross fall of at least 
2 percent, but no more than 5 percent. 

306.4 QUALITY CONTROL: 

Compaction testing and testing laboratory services required shall conform to the applicable 
portions of Section 800 unless otherwise defined in the Special Provisions. 

The fill shall be thoroughly compacted to not less than the stated densities when tested and 
determined by AASHTO T 99, Method A, T 191, or ASTM D 2922 and D 3017 with the 
percent of density adjusted in accordance with the rock correction procedure for maximum 
density determination, standard detail, to compensate for the rock content larger than that 
which will pass a No. 4 sieve. 

After the subgrade has been compacted, tested and found to meet specifications, the entire 
subgrade shall be proof rolled with a heavily loaded vehicle. The vehicle must have a loaded 
GVW of 50,000 pounds with a loaded single axle weight of at lease 18,000 pounds and a 
tire pressure of 90 psi. Subgrade which is pumping or deforming must be reworked, 
replaced or otherwise modified to form a smooth stable, non-yielding base for subsequent 
paving courses. The ENGINEER shall be notified at least 24 hours before final proof 
rolling. 

306.5 METHOD OF MEASUREMENT: 

The quantity of fill construction used to construct embankments or dikes shall be measured 
in its final compacted position. Measurement will be upward from the original ground line 
without any allowance for subsidence due to compaction. 

The ENGINEER will compute the quantities of fill by a method which in his opinion is best 
suited to obtain an accurate determination. 
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306.6 PAYMENT: 

Quantities of fill construction will be paid for at the Contract Unit Price per cubic yard. 
Such price shall include placing and compaction and all related work as specified above. 

Payment will not be made for fill construction to replace unsuitable material or for fill for 
holes, pits, and other depressions. The cost thereof shall be included in the price bid for the 
construction of the items to which such fill is incidental or appurtenant. 

307 EARTHWORK FOR OPEN CHANNELS: 

307.1 SCOPE: 

Earthwork for open channels shall consist of clearing, stripping, excavation, fill, backfill, 
grading and disposal or excavated and removed material. 

Open channels are defined as open rectangular or trapezoidal concrete lined channels and 
unlined trapezoidal channels. 

307.2 EXECUTION OF WORK: 

307.2.1 Stripping: 

Areas to be stripped shall be shown on the Plans or detailed in the Special Conditions. 
The CONTRACTOR shall strip the soil from the designated areas to the depths shown 
or as directed by the ENGINEER. 

Soil loosened below the stripping depth specified shall be compacted. Soil removed 
below stripping depth shall be replaced with approved material and compacted up to the 
designated grade. All such filling and compacting shall be done by the CONTRACTOR 
at no additional cost to the Contracting Agency. 

307.2.2 Excavation: 

Open cut excavation for lined channels may be made so that concrete lining can be 
placed directly against the excavated surfaces, providing: (a) faces of the excavation 
are firm and unyielding and will stand without sloughing, and (b) are at all points 
outside the concrete lines shown on the Plans. 

Excavation to provide a subgrade or subdrainage material for lined channels shall be to 
the lines shown on the Plans. Over-excavation shall be backfilled and compacted in 
accordance with Section 306 or filled with concrete of the same mix as used in the 
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channel lining. No payment shall be made for over-excavation or material used for 
backfill. 

Material unsuitable for channel construction may be encountered during excavation. 
Suitability of subgrade material shall be determined by the ENGINEER based upon the 
ability of the subgrade to withstand the load of the proposed channel, and not 
construction equipment loads. The ENGINEER may direct the CONTRACTOR to 
excavate beyond the pay lines shown on the Plans. 

Excavation beyond the lines shown on the Plans may be required to remove boulders 
or other interfering objects. Removal of such objects shall be accomplished with 
approval of the ENGINEER. Voids below the concrete channel subgrade or in the side 
of the excavation shall be backfilled and compacted in accordance with Section 306, or 
filled with concrete of the same mix as used in the channel lining. 

307.2.3 Fill and Backfill: 

Fill and backfill material shall conform to the requirements of Sections 901 and 902 or 
be material obtained from project excavations and approved by the ENGINEER. Stone, 
broken concrete or broken bituminous pavement obtained from within the project limits 
may be used as fill or backfill in conformance with the requirements of Section 900. 

Density of all fills and backfills shall be not less than 90% per AASHTO T 99 as 
defined in Section 306. 

307.2.4 Grading: 

Grading tolerances for unlined channels, dikes, levees and access roads shall be as 
follows: 

(a) A vertical tolerance of +0.0 cm, -6.0 cm from specified grade is allowable for: 

1. Channel invert, 
2. Channel side slopes in cut or fill conditions, 
3. Dike, levee and access road side slopes in cut conditions. 

(b) A vertical tolerance of +0.6 cm, -0.0 cm from specified grade is allowable for: 

1. Top surface of dikes, levees and access road in cut and fill conditions, 
2. Dike, levee and access road side slopes in fill conditions. 

Grading shall be performed so that finished surfaces are in uniform planes with no 
abrupt breaks, regardless of construction tolerances specified. 
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307.3 QUALITY CONTROL:
 

Compaction testing and testing laboratory services required shall conform to the applicable 
portions of Section 800 unless otherwise defined in the Special Conditions. 

The fill shall be thoroughly compacted to not less than the stated densities when tested and 
determined by AASHTO T 99, Method A, T 191, or ASTM D 2922 and D 3017 with the 
percent of density adjusted in accordance with the rock correction procedure for maximum 
density determination, standard detail, to compensate for the rock content larger than that 
which will pass a No. 4 sieve. 

307.4 CLEAN UP: 

Material obtained from stripping operations shall be removed from the right-of-way and 
disposed of at locations off the project. The CONTRACTOR shall make all necessary 
arrangements with property owners for suitable disposal locations and the cost involved shall 
be included in the unit price bid. 

307.5 METHOD OF MEASUREMENT: 

Earthwork for open channels shall be measured in its original position by cross-sectioning 
the area excavated. Volume will be computed from the cross-section measurements by the 
average end area method. 

Over-excavation ordered by the ENGINEER to remove unsuitable material, boulders or other 
interfering objects shall be included in the total volume measured. 

307.6 PAYMENT: 

Earthwork for open channels will be paid for at the Contract Price per cubic yard. Such 
price shall include stripping, excavation, fill, backfill, compaction, grading, hauling and 
removal and disposal of excess excavated material and debris. 

308 RIPRAP CONSTRUCTION: 

308.1 SCOPE: 

The work shall consist of the construction of riprap in accordance with these Specifications 
and in reasonably close conformity with the lines and grades shown on the Plans or 
established by the ENGINEER. 
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308.2 QUALITY STANDARDS:
 

The latest published revision of the Quality Standards in Effect at the time of bid shall apply: 

AASHTO T 98 : 	 Fineness of Portland Cement by the Turbidimeter. 

ASTM C 131 : 	 Test Method for resistance to Degradation of Small Size Coarse 
Aggregate by Abrasion and Impact in the Los Angeles Machine. 

308.3 MATERIALS: 

308.3.1: 

Rock used for riprap or wire enclosed riprap shall be hard, durable, angular in shape, 
and be free from cracks, overburden, shale and organic matter. Neither breadth nor 
thickness os a single stone shall be less than 1/3 its length and rounded stone shall not 
be used. The rock shall sustain a loss of not more than 40% after 500 revolutions in 
an abrasion test (Los Angeles machine - ASTM C-535) and shall sustain a loss of not 
more than 10% after 12 cycles of freezing and thawing (AASHTO test 103 for ledge 
rock procedure A). Rock having a minimum specific gravity of 2.65 is preferred; 
however, in no case should rock have a specific gravity less than 2.50. Classification 
and gradation for riprap are shown in the following Table and Figure and are based on 
miminum specific gravity of 2.50 for the rock. Because of its relatively small size and 
weight, riprap types VL and L must be buried with native soil and revegetated to 
protect the rock from vandalism. 

CLASSIFICATION AND GRADATION OF ORDINARY RIPRAP 

RIPRAP %SMALLER THAN INTERMEDIATE d5O* 
DESIGNATON GIVEN SIZE BY ROCK DIMENSION 

WEIGHT (INCHES) 

Type VL 70-100 12 
50-70 9 
35-50 6 6** 
2-10 2 

Type L 70-100 15 
50-70 12 
35-50 9 9** 

2-10 3 

Type M 70-100 21 
50-70 18 
35-50 12 12 
2-10 4 
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Type H 100 30 
50-70 24 
35-50 18 18 
2-10 6 

Type VH 100 42 
50-70 33 
35-50 24 24 
2-10 9 

* d50 = Mean particle size 

** Bury types VL and L with native top soil and revegetate to protect form vandalism. 

308.3.2: 

Sacks for sacked concrete riprap shall be made of burlap. Sound reclaimed sacks may 
be used. All sacks shall be the same size with a capacity of at least 1.25 cubic feet. 

308.3.3: 

Water shall conform to the requirements of Section 309. 

308.4 EXECUTION OF WORK: 

The bed of the riprap shall be shaped and trimmed to provide even surfaces. Excavation for 
toe or cut-off walls shall be made to the neat lines of the wall. Allowance will not be made 
for work outside the neat lines. 

308.4.1 Plain Riprap: 

Riprap shall be placed to conform to the plan details. The larger size stones shall be 
placed first and roughly arranged in clos contact. The toe trench and foundation course 
shall be closed first. The spaces between the larger stones shall then be filled with 
smaller stone of suitable size, so placed as to leave the surface evenly stepped, 
conforming to the contour required. The finished surface shall be even and tight and 
shall not vary from the planned surface by more than 7.5 cm per 30 cm of depth. 

The material may be machine-placed with sufficient hand work to accomplish 
requirements of this Specification. 
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308.4.2 Grouted Riprap: 

Stones shall be laid as specified in Subsection 308.4. 1. Stone shall be laid with care 
to prevent earth and sand filling the joints. Joints shall be filled with grout and the 
surfaces swept with a stiff broom. Grouting shall not be done in freezing weather. The 
work shall be protected and kept moist during hot weather for at least 3 days after 
grouting, or coated with a clear membrane curing compound. 

Grout shall consist of one part cement and three parts aggregate, by volume. The 
Portland Cement shall by Type II and aggregate shall be two parts sand and one part 
gravel passing a 3/8 inch square mesh screen. 

The amount of water in the mix shall be such as to permit gravity flow into the 

interstices with limited spading and brooming. 

308.4.3 Sacked Concrete Riprap: 

Each burlap sack shall be loosely filled with one cubic foot (to. 1 cubic foot) of dry mix 
concrete. Dry mix concrete shall contain not less than 375 pounds cement per cubic 
yard of aggregate. Aggregate shall conform to Section 925, unless otherwise defined 
in the Special Conditions. Tops of sacks shall be folded or loosely tied so the concrete 
will be retained when the filled sack is placed. Sacks shall be placed immediately after 
filling and lightly trampled to cause conformation to the ground surface and with 
adjacent sacks. 

The first course shall be a double row of stretchers, laid in the toe trench. The second 
course shall be a single row of headers. The remaining courses shall be alternating 
double stretchers and headers unless otherwise shown on the Plans. Joints between 
courses shall be staggered. Not more than 4 vertical courses shall be placed in any tier 
until the initial set has taken place in the first course. Dirt and debris shall be removed 
from upper surfaces before the next course is laid. 

Delays in laying successive course due to storm, mud or other courses may prevent 
proper bond or bearing. The ENGINEER shall direct remedial actions in such 
circumstances. 

Sacked concrete riprap shall be cured by sprinkling with a fine water spray every 2 
hours during daylight for not less than 3 days. 

308.5 CLEAN UP: 

The surface of the riprap shall be cleaned of construction debris upon completion of the 
work. Adjacent areas used for storage of rock, sacks, dry concrete or grout ingredients shall 
be restored to its original condition or as directed by the ENGINEER. 
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308.6 METHOD OF MEASUREMENT: 

Riprap will be measured by the cubic yard by the average end area method based on the 
dimensions shown on the Plans or specifically ordered by the ENGINEER. 

308.7 BASIS OF PAYMENT: 

Payment for riprap shall be made for the number of cubic yards in place at the Contract Unit 
Price. Payment shall include preparation of ground surfaces, trenching and all materials 
incorporated into the finished riprap. Water used in curing grouted riprap or sacked concrete 
riprap shall not be paid for separately, but shall be included in the Contract Unit Price bid. 

309 WATERING: 

309.1 SCOPE: 

Watering for wetting, compacting embankments, constructing subgrade, landscaping or 
application of dust palliative to soils or aggregates shall be accomplished in accordance with 
these Specifications. Amounts applied and locations of application shall conform to the Plans 
or as directed by the ENGINEER. 

309.2 MATERIALS: 

The CONTRACTOR shall provide a water supply sufficient for the needs of the project. 
The CONTRACTOR may arrange to purchase water from a water utility. Other sources of 
water may be used provided the water is free from mineral salts or contaminating materials, 
injurious amounts of oil, acid, salt, alkali, organic matter or other deleterious substances. 

The CONTRACTOR shall make all arrangements for the water supply and be responsible 
for payment directly to the supplier. The CONTRACTOR shall provide an appropriate 
meter if water is to be metered at the source. 

Tank trucks and water dispensing equipment shall meet all safety and licensing regulations. 
Equipment shall be equipped with suitable devices to uniformly control water distribution. 

309.3 EXECUTION OF WORK: 

309.3.1 Prewetting: 

Materials in excavation areas may be prewetted prior to removal and placement in 
embankments. Prewetting done with a sprinkler system shall be measured with a meter 
located near the point of discharge. Excessive runoff should be avoided to minimize 
waste of water. Payment will not be allowed for wasted water or watei lost through 
the carelessness of the CONTRACTOR. Prewetting shall be supplemented by truck 
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watering where necessary to assure the proper amount of moisture in the material at 
time of compaction. Any require(, drying of prewetted embankment soils shall be done 
at the CONTRACTOR'S experse. 

The CONTRACTOR st,lJ provide adequate equipment to check penetration of 
prewetting for the full depdl of the excavation. 

309.3.2 Wetting: 

Sprinkling equipment shall be of a type which insures uniform and controlled 
distribution without ponding or washing. Water shall be uniformly applied by spraying 
across the full width of the spray equipment by means of controlled pressures and spray 
bars or nozzles. 

309.3.3 Dust Palliative: 

The CONTRACTOR will be required to furnish and apply a dust palliative on portions 
of work site, roadway and haul roads at the locations shown on the Plans o: defined in 
the Special Conditions. 

Dust palliative shall consist of water unless an emulsified asphalt and water mixture is 
shown on the Plans or defined in the Special Conditions. Spreading of water or water 
mixture shall be done with equipment conforming to the requirements of Subsection 
309.2. 

309.3.4 Landscaping: 

The CONTRACTOR will be required to furnish water for seeding, mulching, planting, 
transplanting, sodding, soil sterilization and any other landscaping shown on the Plans 
or defined in the Special Conditions. 

309.4 QUALITY CONTROL: 

Water testing and testing laboratory services required shall conform to the applicable portions 
of Section 800 unless otherwise defined in the Special Conditions. 

309.5 METHOD OF MEASUREMENT: 

The quantity of water to be measured shall be the number of thousand gallons used (rounded 
to the nearest even thousand) and accepted in accordance with the preceding requirements. 
Water measurement may be made in the vehicle, at point of delivery or by meter 
measurement. 
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The quantity of water will not be measured when the proposal does not include a pay item 

for watering. 

309.6 BASIS OF PAYMENT: 

The measured quantities of water will be paid for at the Contract Unit Price per thousand 
(M) gallon, measured to the nearest hundred gallons. Such price shall include the cost of 
the water as well as transportation and distribution of the water and all other costs incidental 
thereto. 

Water used for wetting or as a dust palliative for the benefit or safety of the public will be 
measured and paid for. 

When the Proposal does not include a pay item for watering, the cost thereof shall be 
considered as being included in the price bid for the construction of installation of items to 
which the watering is incidental or appurtenant. 

310 DEWATERING: 

310.1 SCOPE: 

The CONTRACTOR shall furnish, install and operate all necessary machinery, appliances 
and equipment to keep excavations free from water during construction, and shall dewater 
and dispose of the water so as to not cause injury to public or private property or to cause 
a nuisance or a menace to the public. 

310.2 EXECUTION OF WORK: 

He shall at all times have on hand sufficient pumping equipment and machinery in good 
working condition for all ordinary emergencies, including power outage, and shall have 
available at all times competent workmen for the operation of the pumping equipment. 

The control of ground water shall be such that softening of the bottom of excavations, or 
formation of "quick" conditions or "boils" during excavation shall be prevented. Dewatering 
systems shall be designed and operated so as to prevent removal of the natural soils. 

During excavating, construction of structures, installing of pipelines and sewers, placing of 
structure and trench backfill and the placing and setting of concrete, excavations shall be kept 
free of water except as specified. The CONTRACTOR shall control surface run-off so as 
to prevent entry or collection of water in excavations. The static water level shall be drawn 
down a minimum of one foot below the bottom of the excavation so as to maintain the 
undisturbed state of the foundation soils and allow the placement of any fill or backfill to the 
required density. The dewatering system shall be installed and operated so that the ground 
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water level outside the excavation is not reduced to the extent that would damage or 
endanger adjacent structures or property. 

Before dewatering is started, the CONTRACTOR shall submit to the ENGINEER a 
statement of the method, installation and details of the dewatering system he proposes to use. 
Open and cased sumps shall not be used as primary dewatering for excavations deeper than 
1.0 m below the static water table. 

The release of ground water to its static level shall be performed in such a manner as to 
maintain the undisturbed state of the natural foundation soils, prevent disturbance of 
compacted backfill and prevent flotation or movement of structures, pipelines and sewers. 

310.3 MEASUREMENT AND PAYMENT: 

Dewatering of the trench shall be considered as incidental to the construction and all costs 
thereof shall be included in various unit contract prices in the proposal, unless otherwise 
provided in the Special Conditions. 
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401 GRAVITY FLOW STORM SEWER PIPE AND PRECAST BOX INSTALLATION: 

400.1 SCOPE 

The work covered by this Specificatiin consists of constructing gravity flow storm sewer, 
including appurtenances normally installed as a part of this system. Construction may 
include surface preparation; trencn excavation; shoring; dewatering; lay, align and join 
pipe installation of appurtenances; bedding and backfilling; surface restoration and other 
related work. 

401.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. 

AASHTO T 99: Moisture-Density Relations of Soils, using 
Rammer and a 12 inch (305MM) Drop. 

a 5.5 lb. (2.5 KG) 

AASHTO T 180: Moisture-Density Relations of soils, using 
Rammer and a 18 inch (457 MM) Drop. 

a 10 lb. (4.54 KG) 

ACPA : Concrete Pipe Installation 
Concrete Pipe Association) 

Manual (Published by American 

NCSPA 
Install. Manual Installation Manual for Corrugated Steel 

(published by National Corrugated Steel Pip
Drainage 

e Association) 
Structures 

DP 103 
Edition 5 • Aluminum Storm Water Control (published by Kaiser 

and Chemical Sales, Inc.) 
Aluminum 

401.3 SUBMITTALS: 

Any submittals required shall be defined in the Special Conditions. 

401.4 MATERIALS: 

The CONTRACTOR shall install storm sewer pipe of the type, diameter, load class, wall 
thickness and protective coating that is shown on the Plans, defined in the Special 
Conditions or designated in the Bid Schedule. All pipe and appurtenances used shall 
conform to the requirements of Sub-sections 935 through 965. 
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One or more acceptable types of pipe may be shown on the Plans, defined in the SpecialConditions or designated in the Bid Schedule. As such, the CONTRACTOR shall havethe option of installing any of the acceptable types, provided only one type is usedthroughout any single size designation or run of pipe. 

401.5 EXECUTION OF WORK: 

401.5.1 Surface Preparation: 

(a) Within easements, cultivated or agricultural area. All vegetation, such as brush, sod,heavy growth of grass or weeds, decayed vegetable matter, rubbish and other unsuitablematerial within the area of excavation and trenchside storage shall be stripped anddisposed of in accordance with the requirements of Section 301. 

Topsoil shall be removed from the area to be excavated and stockpiled, or, theCONTRACTOR may elect to import topsoil to replace that lost during excavation.Topsoil shall be removed to a depth of 20 cm or the full depth of the topsoil, whichever 
isless.
 

(b) Within Unpaved Roadway Areas. The CONTRACTOR shall strip the cover materialfrom graveled roadways or other developed, but unpaved traffic surfaces to the full depthof the exiSting surfacing. The surfacing shall be stockpiled to the extent that it is
acceptable and useable for restoration purposes. 

(c) Within Paved Areas. The removal of pavement, sidewalks, driveways or curb andgutter shall be performed in a neat and workmanlike manner. The width of the cut shallexceed with width of the trench at the subgrade by at least "W" inches on each side of
the trench as shown in the following Figure. 

Concrete pavement, sidewalks, driveways or curb and gutter shall be cut with a powersaw to a depth of 5 cm prior to breaking. The concrete shall be cut vertically in straight
lines and avoiding acute angles. 

Bituminous pavement, sidewalks, driveways or curb and gutter shall be cut with a powersaw, pavement breaker or other approved method of scoring the mat prior to breakingor excavation. The bituminous mat shall be cut vertically, in straight lines and avoiding
acute angles. 

Any overbreak, separation or other damage to the existing bituminous or concrete outsidethe designated cut lines shall be replaced at the CONTRACTOR'S expense. Excavatedpaving materials shall be removed from the jobsite and shall not be used as fill or 
backfill. 
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may be 	made by
Crossings under sidewalks, curbs and gutters or other utility lines 

tunneling only if approved by the ENGINEER. 

401.5.2 	 Trench Excavation: 

The CONTRACTOR shall excavate as necessary to attain the lines and grades at 
All trench excavationthe locations shown on the Plans or as 	staked in the field. 

shall be open cut, unless otherwise shown on the Plans or approved by the 

Engineer. 

The CONTRACTOR shall protect adjoining private and public property and 

facilities, including underground and overhead utilities, curbs, sidewalks, 
facilities or propertydriveways, structures and fences. Disturbed or damaged 

shall be suitably restored or replaced at the CONTRACTOR'S expense. 

Excavated materials unsuitable for backfill or not required for backfill shall be 

disposed of in accordance with Sub-section 304.2.3. 

The CONTRACTOR shall prevent surface water from flowing into excavations. 
not been backfilled.Water 	 shall not be permitted to rise in trenches that have 

as a result of a flooded trench
Any pipe having its alignment or grade changed 

shall be relaid at the CONTRACTOR'S expense. 

Repose 	 of excavation and use of shoring, sheathing or trenching boxes shall 

conform to current Federal regulations and local safety requirements. 

(a) 	 Trench Dimensions: 

The width of the trench shall provide 	adequate working1. 	 Width. 
room 	for installation, joining and proper compaction along both 

conform to the followingsides of the pipe. Trenches shall 

dimensions, unless otherwise shown on the Plans or defined in the 

Special Conditions. 

MINIMUM TRENCH WIDTHNOMINAL SIZE OF PIPE MAXIMUM TRENCH WIDTH 

AT PIPE SPRINGLINEAT TOP 	OF PIPE 

Pipe O.D. + 18" (46 cm) Pipe O.D. + 12" (30 cm)
Less than 18" (46 cm) 

Pipe O.D. I- 18" (46 cm)
18" thru 48" (46 cm-12.2 cm) Pipe O.D. + 24" (60 cm) 

Pipe O.D. + 24" (60 cm)
49" thru 	96" (125 cm-244 cm) Pipe O.D. + 30" (75 cm) 

See Special ProvisionsSee Special ProvisionsLarger 	than 96" 
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The width of the trench above the top of the pipe may be as wide 

as necessary for shoring, bracing or proper installation of the pipe. 

Excavation in paved areas shall be confined to a minimum 

practical width. 

The CONTRACTOR may be required to take remedial actions 

defined by the ENGINEER if the maximum trench width exceeds 

that shown in the table or as shown on the construction plans. The 

specified remedy shall be at the expense of the CONTRACTOR. 

2. Depth. Trench depth shall be shown on the Plans as depth of bury 

or invert grade. Pipe trenches shall be excavated to provide a 

trench bottom that is firm for its full length and width. Care shall 

be taken to prevent excavation below the required depth. 

Spongy material, vegetable matter or fill material containing 

concrete, asphalt or debris that is encountered during trenching 

shall be excavated to the depth designated by the ENGINEER. 

Areas over-excavated for the CONTRACTOR'S convenience shall 

be backfilled with suitable material and compacted to the density 

of the adjacent soil, or backfilled with approved bedding material 

at the CONTRACTOR'S expense. 

Over-excavation directed by the ENGINEER and any subsequent 

backfill and compaction shall be considered to be an alteration to 

the Work and a Change Order shall be issued in accordance with 

Sub-section 214.4. 

(b) Trench Grade and Fine Grading. 

The bottom of the trenches shall be accurately graded to the line and 

grade shown on the Plans. Bedding material shall provide uniform 

bearing and support for each section of pipe at every point along its entire 

length. Bell holes or depressions for joints shall be dug after the trench 

bedding has been graded. Bell holes shall be of the minimum length, 

depth and width as required for proper assembly of the joint. 

(c) Excavation for Structures and Appurtenances. 

Excavation for manholes, structures and other appurtenances shall be 

sufficient to provide clearances adequate for proper backfill and 

compaction on all sides. The depth of excavation, provisions for 

dewatering, shoring, and other applicable portions of these Specifications 

shall apply to excavation for structures and appurtenances. 
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401.5.3 Dewatering: 

All pipe trenches and excavation for structures and appurtenances shall be kept 
free of water during pipe laying and other related work. The method of 
dewatering shall provide for a dry foundation at the final grades of excavation in 
accordance with Sub-section 310. Water shall be disposed of in a manner that 
does not inconvenience the public or result in a menace to public health. Pipe 
trenches shall contain enough backfill to prevent pipe flotation before dewatering 
is discontinued. Dewatering shall continue until such time as it is safe to allow 
the water to rise in the excavation. 

401.5.4 Laying, Aligning and Joining Pipe: 

Storm sewer pipe shall be installed in accordance with the manufacturer's 
recommendations for installing the type of pipe used, unless otherwise shown on 
the Plans or defined in the Special Conditions. 

Proper equipment, implements, tools and facilities shall be provided and used by 
the CONTRACTOR for safe and convenient installation of the type of pipe being 
installed. 

(a) 	 Responsibility for Material. 
The CONTRACTOR shall be responsible for all materials intended for the 
Work that are delivered to the construction site and accepted by him. 
Payment shall not be made for materials found to be defective or damaged 
in handling after delivery and acceptance. Defective or damaged materials 
shall be removed and replaced with acceptable materials at the 
CONTRACTOR'S expense. 

The CONTRACTOR shall be responsible for the safe and proper storage 
of such materials, until incorporated into the Work. 

(b) 	 Handling. 
Pipe and accessories furnished by the CONTRACTOR shall be delivered 
to, unloaded and distributed at the site by the CONTRACTOR. Pipe and 
accessories furnished by the Contracting Agency shall be unloaded and 
distributed at the site by the CONTRACTOR. Each pipe shall be 
unloaded adjacent to or near the intended laying location. 

Pipe fittings, specials, valves and appurtenances shall be unloaded and 
stored in a manner that precludes shock or damage. Such materials shall 
not be dropped. 

1/87 	 400-6
 



Pipe shall be handled so as to prevent damage to the pipe ends or to any
coating or lining. Pipe shall not be skidded or rolled against adjacent
pipe. Damaged coatings or linings shall be repaired by the 
CONTRACTOR, at his expense in accordance with the recommendations 
of the manufacturer and in a manner satisfactory to the ENGINEER. 
Physical damage to the pipe or accessory shall be repaired by the 
CONTRACTOR at his expense, and in a manner satisfactory to the 
ENGINEER. 

(c) 	 Laying Pipe. 
The pipe and pipe coatings shall be inspected for damage or defects before 
being placed in the trench. Damaged or defective pipe shall not be 
installed. Damage to the coatings, linings or pipe may be repaired in 
accordance with Sections 935 through 965. 

Pipe lines shall be laid to the grades and alignment shown on the Plans or 
staked by the ENGINEER. Variation from the prescribed grade and 
alignment shall not exceed 3 cm, and the rate of departure from, or return 
to, the established grade or alignment shall be not more than 25 mm in 3 
m, unless approved by the ENGINEER. No. deviation from grade shall 
cause a depression in the sewer invert that could retain fluids or solids. 

Pipe shall be laid so as to form a close concentric joint with the adjoining
pipe to avoid sudden off-sets of the flowline. Pipe sections shall be joined
together in accordance with the joining procedure for the type of pipe and 
joint being used as defined in Sections 935 through 965. 

Pipe fittings and appurtenances shall be carefully lowered into the trench 
with suitable tools or equipment to prevent damage to the pipe and 
protective coatings and linings; pipe and accessory materials shall not be 
dropped or dumped into the trench. 

Obstructions not shown on the Plans may be encountered during the 
progress of the Work. Should such an obstruction require an alteration 
to the pipe alignment or grade, the ENGINEER shall have authority to 
order a deviation from the Plan. Or the ENGINEER may arrange for the 
removal, relocation or reconstruction of any structures which obstruct the 
pipeline. If the change in Plans results in a change in the amount of work 
or in the time of completion, such altered work shall be done in 
accordance with the provisions of Section 214. 

el
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Precautions shall be taken to prevent foreign material from entering the 
pipe before or while it is being placed in the line. During laying 
operations, no debris, tools, clothing or other materials shall be placed in 
the pipe. The open ends of pipe shall be closed with a watertight plug, 
or with other devices approved by the ENGINEER, at times when pipe 
laying is not in progress. 

Joint protective coating shall be applied to corrugated aluminum and 
corrugated steel pipe according to the manufacturer's recommendations 
and to Section 946. 

Joints of precast concrete boxes and precast concrete pipe shall be grouted 
in accordance with the manufacturer's recommendations and with Sections 
935 and 936. 

401.5.5 Bedding and Backfilling: 

Select bedding and backfill material may be required and shall be so shown on 
the Plans or defined in tile Special Conditions. Select bedding materials shall 
conform to the designated gradation requirements shown below. 

GRADATION FOR PIPE BEDDING 

Percentage Passing Designated Sieves and Nominal Size Designation 

SIEVE AASHTO M 43 OR ASTM C 33 OR ASTM D 448 SQUEEGEE 
SIZE OR CRUSHER 

FINES 

No. 4 No. 6 No. 7 No. 8 No. 57 No. 67 

2 " 1 0 0 ... .. .. -. .-
--.l1h" 90-100 -- 100 

1" 20-55 100 -- 95-100 100 -

3/4 0-15 90-100 100 -- -- 90-100 -
1h" -- 20-55 90-100 100 25-60 -

3/8- 0-5 0-15 40-70 85-100 -- 20-55 100 
No. 4 -- 0-15 0-15 10-30 0-10 0-10 30-100 
No.8 -- 0-15 0-10 -- 0-5 

No. 16 -- 0-15 --

Unless select bedding materials are required, bedding material shall be uniformly 
graded granular material with no particle larger than 5 cm in its maximum 
dimension and less than 50% of material passing the No. 200 sieve. Bedding 
material may be imported or developed from material excavated at the site. 
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Bedding material shall be placed under and around all pipe as shown on the Plans 
or in the Standard Details. Bedding shall be placed in a manner that will 
minirm.ze separation or change in its uniform gradation. Bedding shall be 
distributed in 15 cm maximum layers over the full width of the trench and 
simultaneously on both sides of tile pipe. Special care shall be taken to assure 
full compaction under the haunches and joints of the pipe. The bedding material 
shall be tamped or otherwise compacted to attain 90% of the maximum density 
at optimum moisture content as determined by AASHTO T 99. 

Unless select backfill materials are required, suitable backfill material may be 
imported or developed from material excavated at the site. The ENGINEER shall 
determine suitability of backfill material. Backfill material shall be free from 
rubbish, stones or pieces of asphalt or concrete larger than 15 cm in diameter, or 
wet, soft or frozen materials. Backfill material larger than 5 cm in its maximum 
dimension shall not be allowed to intrude ito an area within 15 cm of the pipe 
surface. Backfilling shall be conducted in an manner that prevents damage to the 
pipe, pipe coating or appurtenances. Backfilling operations shall follow pipe 
laying and bedding operations as closely as practical. 

Backfill compaction shall not be attained by inundation or jetting unless approved 
in writing by the ENGINEER. Backfill material shall be uniformly compacted 
the full depth of the trench. 

(a) 	 For Trenching Outside the Roadway: The subgrade shall conform to the 
lines, grades and cross-sections as shown on the approved plans. The 
subgrade shall be compacted in successive layers not to exceed 30 cm 
thick to 90% standard proctor density and shall be finished and maintained 
in a smooth compacted condition. Rutting or other objectionable 
irregularities shall be corrected prior to placement of subbase. 

(b) 	 For Trenching Within the Roadway, or Under Curb, Gutter or Side walk: 
Within the roadway area, trench compaction shall be in accordance with 
AASHTO T 99 or T 180 results as required in Sub-section 306.3.2. 

401.5.6 Surface Restoration: 

All streets, alleys, driveways, sidewalks, curbs or other surfaces broken, cut or 
damaged by the CONTRACTOR shall be resurfaced in kind or as shown on the 
Plans or detailed in the Special Conditions. 
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401.6 QUALITY CONTROL: 

Inspection, testing, approval and acceptance shall conform to the requirements of Section 
801 and 820.
 

Pipe not inspected by the ENGINEER or damaged by an action of the CONTRACTOR 
may be subsequently rejected and replaced at the CONTRACTOR'S expense. 

Pipe inspection by the ENGINEER, installed by the CONTRACTOR and found to be 
damaged through no fault of the CONTRACTOR shall be repaired or re- jected and 
replaced. Cost of the repairs or replacement shall be covered by a Change Order in 
accordance with the provisions of Sub-section 214.4. 

401.7 CLEAN UP: 

All rubbish, unused materials and other non-native materials shall be removed from the 
jobsite. All excess excavation shall be disposed of as specified, and the right-of-way 
shall be left in a state of order and cleanliness. 

401.8 METHOD OF MEASUREMENT: 

Measurement for precast concrete pipe shall be made in lineal feet along the centerline 
of the completed structure, from end to end through all joints, fittings, manholes, boxes, 
inlets and other appurtenances. 

401.9 BASIS OF PAYMENT: 

Payment for precast concrete pipe shall be made at the Contract Unit Price per lineal foot 
of the various sizes specified. The Unit Price shall include furnishing and installing pipe 
sections, joint sealant, cleaning and testing and all other work necessary or incidental to 
completion of the pay item. Trench excavation, bedding, backfill and related work 
defined under Section 731 shall be included in this pay item. 

402 MANHOLE AND INLET CONSTRUCTION: 

402.1 SCOPE: 

The work covered by this Specification consists of constructing precast; pre-assembled 
or field assembled manholes and inlets for storm sewer or surface drainage construction. 
Construction consists of excavation; shoring; dewatering; subgrade preparation; 
construction of base; placement and assembly of risers, cone, or tops; installation of ring, 
cover and adjusting rings; backfilling; surface restoration and other related work. 
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402.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of Bid shall 
apply. 

ASTM C 891: Installation of Underground Precast Concrete Utility Structures 

402.3 SUBMITTALS: 

Any submittals required shall be defined in the Special Conditions. 

402.4 MATERIALS: 

The CONTRACTOR shall install manholes of the dimensions shown on the Plans,
defined in the Special Conditions or designated in the Bid Schedule. All materials used 
shall conform to the requirements of Section 930. 

402.5 EXECUTION OF WORK: 

402.5.1 Surface Preparation: 

Surface preparation shall conform to the requirements of sub-section 401.5.1 for 
storm sewer construction. 

402.5.2 Excavation: 

Excavation shall conform to the requirements of Section 401.5.2 except that
sub-paragraphs (a) I and (b) shall not apply. Subgrade preparation shall conform 
to the requirements of Section 701. 

402.5.3 Dewatering: 

Dewatering of manhole and/or inlet excavation shall conform to the requirements 
of Section 401.5.3. 

402.5.4 Manhole and Inlet Base: 

Field poured concrete bases shall be at least 3.0 cm thick and not less than (one)
foot greater diameter than the outside diameter of the manhole riser section. 
Concrete shall be Class A, B or P concrete in accordance with Section 925. 
Concrete placement shall conform to the requirements of Section 701. Concrete 
shall be consolidated and struck-off to a horizontal surface within the forms or 
pouring rings. 
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Field poured concrete bases shall be reinforced as detailed on the Plans or as 
shown in the Standard Details. 

Precast reinforced concrete bases shall be of the size and shape detailed on the 
Plans or as shown in the Standard Details. 

402.5.5 Manhole Barrels: 

Manhole barrels shall be assembled of precast riser sections. Riser sections shall 
be placed vertically with tongues and grooves properly keyed. Ladder rungs shall 
be vertically aligned in the finished manhole. 

Intermediate platforms shall be assembled into the manhole where required. 

Invert channels shall be smooth and semi-circular in shape conforming to the 
inside of the adjacent sewer section. Changes in direction of flow shall be made 
with a smooth curve of as large radius as the size of the manhole will permit. 
Changes in size and grade of the channels shall be made gradually and evenly. 
The invert channels may be formed directly in the concrete of the manhole base 
or may be half-pipe laid in concrete. The floor of the manhole outside the 
channel shall be smooth and shall slope toward the channel not less than one inch 
per foot, nor more than two inches per foot. 

Free drop inside the manhole shall not exceed two feet measured from the invert 
of the inlet pipe to the invert of the outlet pipe. Where the drop exceeds two 
feet, drop manholes shall be constructed as detailed on the Plans or as shown in 
the Standard Details. 

All connections between the riser or base sections and the sewer pipe shall be 
joined in such a manner as to make the manhole watertight. Preformed rubber 
waterstop gaskets cast into the riser or base section or banded to the pipe and 
grouted in place are acceptable joining methods. Preformed flexible plastic 
sealing compound similar or equal to "Ramnek" or "Kent Seal" are also 
acceptable, provided acceptable watertightness is achieved. 

402.5.6 Inlets and Miscellaneous Structures: 

Inlets shall be constructed of reinforced concrete and shall conform to the 
dimensions indicated in the Standard Details. Miscellaneous structures shall 
conform to the requirements of the construction drawings or as otherwise 
designated by the ENGINEER. 
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(a) 	 Bases: All inlets shall be constructed with a field poured concrete base. 
The base shall have a smooth top surface and shall slope toward the outlet 
pipe at not less than one 25 mm per 30 cm nor more than two 5 cm per 
30 cm. 

(b) 	 Pipe Connections: Shall be constructed without projections or voids. 

(c) 	 Concrete: All exposed concrete surfaces shall be given a steel trowel and 
brush finish in a manner satisfactory to the ENGINEER. 

402.5.7 "Precast Inlets and Structures: 

Preczst inlets and structures shall be placed on the field poured concrete base only
after sufficient compressive strength has been attained. No modifications of 
precast inlets or structure will be permitted on the job site. 

All such fabrication shall be accomplished at the point of manufacture. The field 
poured base shall be thoroughly cleaned and wetted with water. While the base 
is still moist, a full mortar bed of at least one 25 mm in thickness shall be applied 
on the bearing surfaces. The precast section will be carefully placed on the base 
in a manner to assure a joint free of voids. The joints shall be smoothed inside 
and out to provide a good finished product. 

402.5.8 Field Poured Inlets and Structures: 

The materials, forming, pouring and curing shall conform to Section 700, 
Concrete Structures of these Specifications. 

402.5.9 Top or Cone Sections: 

Flat top sections may be used on shallow lines where standard cone sections will 
not conform to specified elevations. 

Cone shaped top sections shall be assembled on top of the manhole barrel with 
tongues and grooves properly keyed. Ladder rungs shall be vertically aligned in 
the finished manhole. 

Adjusting rings or brick may be used for adjusting the top elevation, except that 
the total height of the adjusting rings or brick shall not exceed 30 cm at any 
manhole. 
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Rings shall be set to the elevations shown on the Plans or established by the 
ENGINEER. Concrete shall be placed around and under the ring to provide a 
seal and properly seat the ring at the required elevation. Concrete shall be 
rounded-off in accordance with the Standard Details. 

402.5.10 Watertightness: 

The finished manhole is expected to be as watertight as the pipe system it is 
incorporated into. 

All connections between riser sections, bases and tops shall be sealed with 
preformed flexible plastic joint sealing compound. Application of primer and 
sealing compound shall be accomplished in conformance with the manufacturer's 
recommendations. Grade of materials, quantity of materials and application 
temperatures recommended by the manufacturer shall govern. Sealing compound 
similar or equal to "Ramnek" or "Kent Seal" shall be used. 

402.5.11 Backfilling: 

Backfilling around manholes and inlets shall conform to the requirements of 
Section 401.5.5. Bedding material shall be placed up to a point equal to that 
required for the adjacent pipe. 

402.5.12 Surface Restoration: 

Surface restoration shall conform to the requirements of Section 402.5.6. 

402.6 QUALITY CONTROL: 

Inspection, testing, approval and acceptance shall conform to the requirements of 
Sections 801 and 840. 

Materials not inspected by the ENGINEER or damaged by an action of the 
CONTRACTOR may be subsequently rejected and replaced at the CONTRACTOR'S 
expense. 

Materials inspected by the ENGINEER, installed by the CONTRACTOR and found to 
be damaged through no fault of the CONTRACTOR shall be repaired or rejected and 
replaced. Cost of repairs or replacement shall be covered by a Change Order in 
accordance with the provisions of Sub-section 214.4. 
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402.7 CLEAN UP:
 

All rubbish, unused materials and other non-native materials shall be removed from the 
jobsite. All excess excavation shall be disposed of as specified, and the right-of-way 
shall be left in a state of order and cleanliness. 

402.8 METHOD OF MEASUREMENT.: 

Manholes will be measured by numerical count of the various sizes, depths and type 
identified in the Bid Schedule. 

402.9 BASIS OF PAYMENT: 

Payment for manholes and inlets shall be made at the Contract Unit Price for each size, 
depth and type specified. The Unit Price paid shall include excavation, concrete, 
reinforcement, precast sections, steps, rings and covers, backfilling, labor and equipment 
necessary and incidental to completion of the pay item. Related work defined under 
Section 402 shall be included in this pay item. 
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501 SUBGRADE PREPARATION
 

501.1 SCOPE: 

All subgrade preparation shall conform to the requirements specified herein. The work 
in this section shall govern the preparation of natural or excavated areas prior to the 
placement of: sub-base material, pavement, curb and gutters, driveways, sidewalks or 
structures. 

501.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. 

AASHTO M 145: The Classification of Soils and Soil-Aggregate Mixture for 
Highway Construction Purposes. 

AASHTO T 99: The Moisture-Density Relations of Soils Using a 5.5 Lb. (2.5KG) 
Rammer and a 12 inch (305MM) Drop. 

AASHTO T 180: The Moisture-Density Relations of Soils Using a 10 Lb. (4.54KG) 
Rammer and a 18 inch (457MM) Drop. 

AASHTO T 191: Density of Soil In-Place by Sand Cone Method. 

AASHTO T 205: Density of Soil In-Place by Rubber-Balloon Method. 

AASHTO T 224: Correction for Coarse Particles in the Soil Compaction Test. 

ASTM D 2487: Classification of Soils for Engineering Purposes. 

ASTM D 2922: Tests for Density of Soil and Soil-Aggregate In-Place by Nuclear 
Methods (Shallow Depth). 

ASTM D 3017: Test for Moisture Content of Soil and Soil-Aggregate In-Place by 
Nuclear Methods (Shallow Depth). 

501.3 EXECUTION OF WORK: 

Subgrade preparation shall include stripping all unsuitable material from the area being 
prepared. All stripping and disposal of unsuitable material shall conform to the 
requirements of Section 301. 

1/87 500 -2 



501.3.1 Preparation of Subgrade: 

The moisture content of the subgrade shall be brought to the required moisture 

content and compacted as specified below. The proper moisture content may be 

through addition of water, drying of existing material or blending of
achieved 

suitable imported material.
 

The subgrade shall be scarified and loosened 	to a depth of 0.5 foot. 

areas shall be compacted to achieve uniformThe subgrade in both cut and fill 
with one of the Quality Standards listed in

density when tested in accordance 
The percent of density shall be adjusted in accordance with the

Subsection 501.2. 

rock correction procedures for maximum density determination, standard detail,
 

to compensate for content of rock larger than 	passing No. 4 sieve.
 

Compaction density shall be the density shown on the Plans, Standard Details or
 
in Subsectiondefined in the Special Conditions or to the minimum shown 

306.3.2. 

501.3.2 Subgrade Tolerances: 

the specified grade andThe subgrade shall not vary more than 0.1 foot from 


cross section for areas that are to have pavements, sidewalks, curb and gutters,
 

driveway and structure placed directly on the subgrade.
 

The subgrade shall not vary more than 0.08 ft. from the specified grade and cross
 

section for areas that are to have sub-base or base material placed directly on the
 

subgrade.
 

The Plans may define areas to be graded, but 	without paving or structures. The 

than 0.08 foot from the specifiedsubgrade in these areas shall not vary more 


grade and cross section.
 

Variations within the above tolerances may be compensating so that the average 

grade and cross section specifications are accomplished. 

501.4 QUALITY CONTROL: 

Existing facilities shall be protected during subgrade preparation operations. Manholes, 

drop inlets or other structures shall be cleaned promptly in the event debris or subgrade 

materials enter the structures during subgrade preparation operations. 

500 - 3
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501.5 METHOD OF MEASUREMENT: 

Measurement for subgrade preparation will be by the square yard to the extremities 
shown on the Plans. 

501.6 BASIS OF PAYMENT: 

Payment will be made at the Contract Unit Price. Payment shall be full compensation 
for the completed work including stripping excavation, hauling, filling, compacting and 
disposal of unsuitable materials, together with all costs incidental thereto. 

502 LIME TREATED SUBGRADE: 

502.1 SCOPE: 

Lime treated base shall consist of a mixture of soil, hydrated or quick lime and water, 
compacted at optimum moisture content. Construction shall conform to these 
Specifications and be in reasonably close conformity with the lines, grades, thickness and 
typical cross sections shown on the Plans or in the Standard Details. 

502.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. 

AASHTO M 52: Tar for use in Road Construction 

AASHTO M 81: Cut-Back Asphalt (Rapid-Curing Type) 

AASHTO M 82: Cut-Back Asphalt (Medium-Curing Type) 

AASHTO M 140: Emulsified Asphalt 

AASHTO M 141: Slow-Curing Liquid Asphaltic Road Material 

AASHTO M 208: Cationic Emulsified Asphalt 

AASHTO T 99: Moisture-Density Relations of Soils, using a 5.5 lb Rammer 
and a 12 inch Drop 

ASTM C 207: Specification for Hydrated Lime for Masonry Purposes 
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502.3 SUBMITTALS:
 

The Contractor shall provide manufacturer's certification of hydrated lime when required 
by the Special Provisions. 

The Contractor shall submit design curves as defined in the Special Conditions. 

502.4 MATERIALS: 

Hydrated or quick lime, tar, liquid asphalt or emulsified asphalt shall conform to the 
requirements of one or more of the Quality Standards listed in Paragraph 502.2. 

Water shall conform to the requirements of Section 309. 

502.5 EXECUTION OF WORK: 

502.5.1 Preparation: 

The surface of the area to be treated shall be bladed to the lines, grades and cross 
section shown on the Plans. 

The bladed area shall be scarified to the depth shown on the Plans. The material 
thus obtained shall be pulverized. The depth of scarification shall be carefully 
controlled and blading operations conducted in a manner to insure that the surface 
of the subgrade below the scarified material shall remain undisturbed and shall 
conform to the required cross section. 

502.5.2 Application of Hydrated Lime: 

The rate of application of lime shall be as shown on the Plans or defined in the 
Special Conditions. Lime may be applied dry or as a slurry. Spreading 
equipment shall uniformly distribute the lime without excessive loss. Spreading 
shall be halted if winds cause a loss of lime and prompt action shall be taken to 
avoid further losses. Spread lime that has been lost shall be replaced without 
additional compensation before mixing is started. 

Only equipment used for spreading and water trucks shall be permitted to pass 
over the spread lime until it is mixed. 
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502.5.3 Mixing: 

Water may be added to the mixture of lime and scarified material by means of 
pressure water distributors or by a traveling plant. Water shall be added during 
mixing operations to provide a moisture content not less than optimum nor more 
than 5 percentage points above optimum as determined by ASSHTO T 99. 

Lime and water shall be thoroughly mixed throughout the scarified material. The 
mixture shall then be aged by one of the following processes: 

(a) 	 Mixed material shall be placed in a windrow and aged for not less than 48 
hours. 

(b) 	 Mixed material shall be spread over the area to be treated and the surface 
sealed with a steel wheel or pneumatic roller and aged for not less than 48 
hours. 

After aging, water shall be added if necessary for the final mixing. The resulting 
mixture shall have a moisture content not less than optimum nor more than 5 
percentage points above optimum as determined by AASHTO T 99. 

502.5.4 Compaction and Finishing: 

The thoroughly mixed lime treated subgrade shall be spread and compacted to a 
density of not less than 95 percent of maximum density determined in accordance 
with ASHTO T 99. Light sprinkling may be required during laying operations 
to maintain the specified moisture content. Compaction shall be accompanied by 
sufficient blading to eliminate irregularities. 

502.5.5 Curing and Protection: 

After compaction and finishing only sprinkling equipment will be permitted on 
the treated subgrade for a period of 7 days. The treated subgrade shall be lightly 
sprinkled with water at frequent intervals during the 7 day curing period. 

A bituminous curing film may be used in lieu of the water cure. Bituminous 
curing material shall be applied to provide a protective film over the lime treated 
base. The protective film shall be applied immediately after the lime treated base 
has been finished. The protective film shall be maintained until the treated base 
is protected by a subsequent course. 

Any damage to the treated base course due to other phases of construction shall 
be repaired. 
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502.5.6 Weather Limitations: 

Mixing will not be permitted when the scarified material or the subgrade is 
frozen. The air temperature shall be at least 40 degrees F. in the shade and 
rising. 

502.6 QUALITY CONTROL: 

Lime treated subgrade and testing laboratory services required shall conform to the 
applicable portions of Section 800 unless otherwise defined in the Special Conditions. 

The lime treated subgrade surface will be tested with a 10 foot straight edge. The 
surface shall be tested prior to application of any curing film, pavement or surfacing.
The variation above or below the testing edge between any two contact points shall not 
exceed 0.08 foot. Any area not complying with these tolerances shall be reworked to 
obtain conformity. 

502.7 METHOD OF MEASUREMENT: 

Processing of lime treated subgrade shall be measured by the number of square yards
constructed in conformity to these Specifications and to the dimensions and limits shown 
on the Plans. 

Measurement of hydrated or quick lime will be the number of tons mixed with the 
scarified materials. The net weight printed by the manufacturer on the sacks shall be 
used for measurement if sacked lime is used. 

Water used in the preparation of scarified materials, in the lime-material mix and for 
curing shall be measured. 

502.8 BASIS OF PAYMENT: 

Payment for processing lime treated subgrade shall be at the Contract Unit Price per 
square yard and shall constitute full payment for furnishing all processing equipment,
labor, materials, tools and incidentals necessary to complete the work. 

Payment for hydrated or quick lime shall be at the Contract Unit Price per ton. 

Water will be measured and paid for in accordance with Section 309.
 

No payment will be made for bituminous curing materials.
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503 AGGREGATE BASE COURSE:
 

503.1 SCOPE: 

Aggregate base course shall consist of furnishing and placing one or more courses of 
aggregate base on a prepared surface in accordance with these Specifications and in 
reasonably close conformity with the lines, grades and typical cross sections shown on 
the Plans or in the Standard Details. 

503.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. 

AASHTO M 6: Fine Aggregate for Portland Cement Concrete. 

AASHTO M 43: Standard Size of Coarse Aggregate for Highway Construction. 

AASHTO M 80: Coarse Aggregate for Portland Cement Concrete. 

AASHTO M 145: The Classification of Soils and Soil-Aggregate Mixture for 
Highway Construction Purposes. 

AASHTO M 147: Materials for Aggregate and Soil-Aggregate Sub-Base, Base 
and Surface Coarses. 

AASHTO T 11: Amount of Material Finer than 0.075 mm Sieve in Aggregate. 

AASHTO T 96: Resistance to Abrasion of Small Size Coarse Aggregate by 
Use of the Los Angeles Machine. 

AASHTO T 99: The Moisture-Density Relations of Soils Using a 5.5 Lb. 
(2.5KG) Rammer and a 12 inch (305MM) Drop. 

AASHTO T 176: Plastic Fines in Graded Aggregates and Soils by Use of the 
Sand Equivalent Test. 

AASHTO T 180: The Moisture-Density Relations of Soils Using a 10 Lb. 
(4.54KG) Rammer and a 18 inch (457MM) Drop. 

AASHTO T 191: Density of Soil In-Place by Sand Cone Method. 

AASHTO T 205: Density of Soil In-Place by Rubber-Balloon Method. 
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AASHTO T 224: Correction for Coarse Particles in the Soil Compaction 

Test. 

ASTM D 2487: Classification of Soils for Engineering Purposes. 

503.3 	 SUBMITTALS: 

The CONTRACTOR shall provide the ENGINEER a list of approved aggregate suppliers 
and a schedule of anticipated deliveries to the jobsite. Approved aggregates shall meet 
the requirements of Section 801 and 901. 

503.4 	MATERIALS: 

The aggregates for aggregate base course shall conform to the requirements of Section 
901 and shall conform to the grade or sieve analysis shown on the Plans, Standard 
Details or defined in the Special Conditions. The aggregates shall be composed of hard 
durable fragments of stone or gravel and a filler of sand or other finely divided mineral 
matter. 

Aggregate base course mixed in a stationary plant may be placed immediately following 
mixing. Road mixed aggregate shall not be placed until blended and approved by the 
ENGINEER. Approval may be based upon samples taken from the combined windrow 
for each course. 

Water 	shall conform to the requirements of Section 309. 

503.5 	 EXECUTION OF WORK: 

503.5.1 Placing: 

Aggregate base courses of not more than 6 inch compacted thickness may be 
placed in a single layer. Base courses of more than 6 inch compacted thickness 
shall be constructed in successive layers. The maximum compacted thickness of 
any one layer shall not exceed 6 inches. 

The compacted thickness of a single layer may be increased to 8 inches provided 
vibratory compacting equipment is used on each layer. 

503.5.2 	 Mixing: 

The CONTRACTOR shall mix the aggregate by either of the following methods: 

(a) 	 Stationary Plant Method: Untreated base course material and water shall 
be mixed in a stationary plant mixer. The mixed aggregate shall be 
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transported to the job site while it contains the proper moisture content. 

The ENGINEER reserves the right to inspect and approve the mixing 
plant if the plant is not normally used for production of aggregates and 
base course materials. 

(b) 	 Road Mix Method: Materials shall be mixed at the job site. Materials 
shall be mixed while at optimum moisture content by means of motor 
grader or other equipment approved by the ENGINEER until the mixture 
is uniform throughout. 

503.5.3 Shaping and Compacting: 

Loose base course material shall be placed by an aggregate spreader or by 
blading. The material shall be spread to a uniform thickness throughout the area 
to be compacted. 

Compaction of each layer shall continue until a density of 95 percent (-0%) of the 
maximum density determined in accordance with AASHTO T 99 has been 
achieved. The surface of each layer shall be maintained during compacting 
operations in a mannt, that will produce firmly keyed aggregates and a uniform 
texture. 

Water shall be uniformly applied during compaction only in the amount necessary 
for proper consolidation. Care shall be exercised to avoid detrimental wetting of 
subgrade or any lower base course. 

503.6 	 QUALITY CONTROL: 

Aggregate base course testing and testing laboratory services required shall conform to 
the applicable portions of Section 800 unless otherwise defined in the Special Conditions. 

The final base course surface will be tested with a 10 foot straight edge. The surface 
shall be tested prior to application of any primer, pavement or surfacing. The variation 
above or below the testing edge between any two contact points with the surface shall not 
exceed 0.04 foot. Any area not complying with these tolerances shall be reworked to 
obtain conformity. 

503.7 	 METHOD OF MEASUREMENT: 

Aggregate base course shall be measured by the ton. 
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Water used at the mixing plant will not be paid for nor will weight of water be deducted
 

from the scale weight of the base course material as it leaves the plant.
 

Water used in the road mix method and used during compaction shall not be measured.
 

503.8 BASIS OF PAYMENT: 

Aggregate base course shall be paid for at the Contract Unit Price per ton and shall 
include all equipment, labor and incidental costs thereto. Commercial mineral fillers, 
when used or specified, will not be measured or paid for separately, but shall be included 
in the Contract Unit Price per ton. 

504 CEMENT TREATED AGGREGATE BASE: 

504.1 SCOPE: 

Cement treated aggregate base shall consist of a mixture of aggregate and cement placed
in one or more courses on a prepared surface. Placement shall conform to these 
Specifications and in reasonably close conformity with the lines, grades, thickness and 
typical cross sections shown on the Plans or in the Standard Details. 

504.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. 

AASHTO M 52: Tar for Use in Road Construction 

AASHTO M 81: Cut-Back Asphalt (Rapid-Curing Type) 

AASHTO M 82: Cut-Back Asphalt (Medium-Curing Type) 

AASHTO M 85: Portland Cement, Magnesium Oxide 

AASHTO M 140: Emulsified Asphalt 

AASHTO M 141: Slow-Curing Liquid Asphaltic Road Material 

AASHTO M 208: Cationic Emulsified Asphalt 

AASHTO M 240: Blended Hydraulic Cement 
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AASHTO T 99: Moisture-Density Relations of Soils, Using a 5.5 lb. 

Rammer and a 12 inch Drop 

AASHTO T 134: Moisture-Density Relations of Soil-Cement Mixtures 

ASTM C 150: Portland Cement, Magnesium Oxide 

ASTM C 595: Blended Hydraulic Cement 

504.3 SUBMITTALS: 

The CONTRACTOR shall submit trip tickets for each load of cement treated base mixed 
in a central plant outside the construction site. Tickets shall show weight of each 
material and additive used in each batch. 

The CONTRACTOR shall submit design curves as defined in Division 800. 

504.4 MATERIALS: 

Portland Cement, tar, liquid asphalt and emulsified asphalt shall comply with the 
requirements of one or more of the Quality Standards listed in Paragraph 504.2. 

Water shall conform to the requirements of Section 309. 

Aggregates for cement treated aggregate base shall conform to the requirements of 
Section 901 and shall also conform to the grade or sieve analysis shown on the Plans, 
Standard Details, or defined in the Special Conditions. The aggregates shall be 
composed of hard durable fragments of stone or gravel and a filler of sand or other finely 
divided mineral matter. 

The CONTRACTOR may prepare the cement treated aggregate base by using either the 
travel plant or central plant method described in Paragraph 504.5. 

504.5 EXECUTION OF WORK: 

504.5.1 Travel Plant Method: 

The aggregate obtained from scarifying the existing roadway, or from other 
sources, shall be pulverized until 75 percent of all material other than stone or 
gravel will pass a No. 4 sieve. This determination may be made visually by the 
ENGINEER or by dry separation over a No. 4 sieve. Any material retained on 
a 3-inch sieve and other unsuitable material, shall be removed, additional material 
specified on the Plans shall be blended with the existing material. All butt joints 
at existing pavement or structures shall be cleaned prior to mixing. 
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Unsuitable material in the subgrade shall be excavated, backfilled and compacted 
in accordance with Subsection 305.2.1. 

The aggregate to be treated shall be placed in a uniform windrow or spread to a 
uniform thickness to the width required. The specified quantity of Portland 
Cement shall be applied uniformly in a trench along the top of the windrow or 
spread uniformly over the aggregate. Spreading shall be halted if winds cause a 
loss of cement and prompt action shall be taken to avoid further losses. Spread 
cement that has been lost shall be replaced without additional compensation before 
mixing is started. 

Mixing shall be accomplished by means of a mixer that will thoroughly blend the 
aggregate and the cement. The mixer shall be equipped with a water metering 
device that will introduce the required quantity of water during the mixing cycle. 
At least one pass of the mixer shall be made before water is added if more than 
one pass of the mixer is required. 

504.5.2 Central Plant Method: 

The aggregate shall be proportioned and mixed with cement and water in a central 
mixing plant. The plant shall be equipped with feeding and metering devices 
which will introduce cement, aggregate and water into mixer in the quantities 
specified. Mixing shall L..ntinue until a uniform mixture of aggregate, water and 
cement has been attained. 

Mixed material shall be transported to the roadway in suitable vehicles and spread 
over a moistened subgrade or base in a uniform layer by a self propelled or other 
approved spreader. Not more than one hour shall elapse between the start of 
mixing and time of starting compaction of the cement treated base on the prepared 
subgrade or base. 

504.5.3 Compaction and Finishing: 

Cement treated aggregate base courses not more than 6 inches compacted 
thickness may be placed in a single layer. Courses more than 6 inches compacted 
thickness shall be constructed in successive layers. The maximum compacted 
thickness of any one layer shall not exceed 6 inches or be less than 4 inches. 

The cement treated aggregate base shall be compacted after being spread. Any 
mixture of aggregate, water and cement that has not been compacted shall not be 
left undisturbed for more than 30 minutes. 
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The spread mixture shall be compacted to at least 95 percent of the maximum 
density determined in accordance with AASHTO T 134. The percentage of 
moisture in the completed mixture shall not be less than optimum nor more than 
5 percentage points above optimum as determined by AASHTO T 134. 

504.5.4 Curing and Protection: 

Bituminous curing material shall be applied to provide a protective film over the 
cement treated aggregate base. The protective film shall be applied immediately 
after the cement treated aggregate base has been finished. The protective film 
shall be maintained until the cement treated aggregate base is protected by a 
subsequent course. 

504.5.5 Weather Limitations: 

Mixing will not be permitted when the aggregate or subgrade is frozen. The air 
temperature shall be at least 40 degrees F. in the shade and rising. 

504.6 QUALITY CONTROL: 

Cement treated aggregate base testing and testing laboratory services required shall 
conform to the applicable portions of Division 800 unless otherwise defined in the 
Special Conditions. 

The cement treated aggregate base course surface will be tested with a 10 foot straight 
edge. The surface shall be tested prior to application of any curing film, pavement or 
surfacing. The variation above or below the testing edge between any two contact points 
shall not exceed 0.08 foot. Any area not complying with these tolerances shall be 
reworked to obtain conformity. 

504.7 METHOD OF MEASUREMENT: 

Processing of cement treated aggregate base shall be measured by the number of square 
yards constructed in conformity to these Specifications and to the dimensions and limits 
shown on the Plans. 

Measurement of Portland Cement will be the number of tons mixed with the aggregate. 

Measurement of imported aggregate will be the number of tons delivered to the 
construction site and incorporated into the cement treated base. 
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504.8 BASIS OF PAYMENT:
 

Payment for processing cement treated aggregate base shall be at the Contract Unit Price
 
per square yard, and shall constitute full payment for furnishing all processing
 
equipment, labor, materials, tools and incidentals necessary to complete the work.
 

Payment for Portland Cement shall be at the Contract Unit Price per ton.
 

Water will be measured and paid for in accordance with Section 309.
 

Imported aggregate will be measured and paid for in accordance with Section 503.
 

No payment will be made for bituminous curing materials.
 

505 BITUMINOUS PRIME COAT: 

505.1 	 SCOPE: 

All bituminous prime coats shall conform to the requirements specified herein. 

505.2 	 QUALITY STANDARDS: 

AASHTO M 81: Cut-Back Asphalt (Rapid-Curing Type) 

AASHTO M 82: Cut-Back Asphalt (Medium-Curing Type) 

AASHTO M 208: Cationic Emulsified Asphalt 

ASTM D 2026: Cut-Back Asphalt (Slow-Curing Type) 

ASTM D 2027: Cut-Back Asphalt (Medium-Curing Type) 

ASTM D 2028: Cut-Back Asphalt (Rapid-Curing Type) 

ASTM D 2397: Cationic Emulsified Asphalt 

505.3 	 SUBMITTALS: 

The CONTRACTOR shall provide the ENGINEER a list of suppliers. Any other 
submittals shall be defined in the Special Conditions. 
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505.4 MATERIALS: 

Materials of the type and grade shown on the Plans or defined in the Special Conditions 
shall conform to the requirements of the applicable Quality Standards listed in Paragraph 
505.2. 

505.5 EXECUTION OF THE WORK: 

Application rates will be shown on the Plans or defined in the Special Conditions. Prior 
to application, the surface should be allowed to dry to 80% of optimum moisture. 
Application shall be made with an approved type of self-propelled pressure distributor 
capable of uniform distribution at the rate specified. Application temperature shall be 
in accordance with the manufacturer's recommendations and shall not be applied when 
the ambient air temperature is below 50 degrees F., unless otherwise designated by the 
ENGINEER. The prime coat shall be permitted to cure until proper and thorough 
penetration has been obtained. 

505.6 QUALITY CONTROL: 

Bituminous prime coat testing and testing laboratory services required shall conform to 
the applicable portions of Section 800 unless otherwise detailed in the Special Conditions. 

Refineries or distributors shall provide a one-quart test sample for each shipment 
conveyed to the project. Weight tickets will accompany each load of material. 

505.7 CLEAN UP: 

Application methods which result in discoloration of concrete curbs and concrete gutters 
will not be permitted. Spills will be blotted immediately and the blotter material shall 
be disposed of in a satisfactory manner. 

505.8 METHOD OF MEASUREMENT: 

Bituminous material will be measured by the gallon, corrected to 60 degrees F. 
Emulsified material will be measured by the gallon prior to dilution with water. 

505.9 BASIS OF PAYMENT: 

Payment shall be made at the Contract Unit Price. The Bid Price shall be considered to 
include all materials, labor, equipment and incidentals required to apply the bituminous 
prime coat in accordance with the Project Plans and Specifications and shall be full 
compensation for the item complete in place. 
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506 BITUMINOUS TACK COAT AND REtUVENATING AGENT: 

506.1 	 SCOPE: 

All bituminous tack coats and rejuvenating agent shall conform to the requirements 
specified herein. 

506.2 	 QUALITY STANDARDS: 

The latest published revisions of the Quality Standards in effect at the time of bid shall
 
apply.
 

AASHTO M 6: Fine Aggregates for Highway Construction
 

AASHTO M 81: Cut-Back Asphalt (Rapid-Curing Type)
 

AASHTO M 82: Cut-Back Asphalt (Medium-Curing Type)
 

AASHTO M 208: Cationic Emulsified Asphalt
 

ASTM D 2026: Cut-Back Asphalt (Slow-Curing Type)
 

ASTM D 2027: Cut-Back Asphalt (Medium-Curing Type)
 

ASTM D 2028: Cut-Back Asphalt (Rapid-Curing Type)
 

ASTM D 2397: Cationic Emulsified Asphalt
 

506.3 	 SUBMITTALS: 

The CONTRACTOR shall provide the ENGINEER a list of suppliers. Any other 
submittals shall be defined in the Special Conditions. 

506.4 	 MATERIALS: 

(a) 	 Materials of the type and grade shown on the Plans or defined in the Special 
Conditions for tack coats shall conform to the requirements of the applicable 
Quality Standards listed in Paragraph 506.2. 

(b) 	 Rejuvenating agent materials shall conform to the requirements shown on the 
Plans or defined in the Special Conditions. 
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(c) 	 Blotter material for rejuvenating agent shall consist of dry, gritty sand or crushed 
fines conforming to the requirements of the applicable Quality Standards listed in 
Paragraph 506.2. 

506.5 	 EXECUTION OF THE WORK: 

Application rates will be as shown on the Plans or defined in the Special Conditions. 
Prior to application, the surface to receive the tack coat or rejuvenating agent shall be 
clean and dry. Sweeping or other approved method shall be used to remove all dust, 
debris and foreign matter. 

Application shall be made with an approved type of self-propelled pressure distributor 
capable of uniform distribution at the rate and temperature 

specified. Application temperature shall be in accordance with the manufacturer's 
recommendations and shall not be applied when the ambient air temperature is below 50 
degrees F., unless otherwise designated by the ENGINEER. The rejuvenating agent 
shall be permitted to cure until proper and thorough penetration has been obtained. If 
the rejuvenating agent fails to penetrate and the roadway must be used by traffic, blotter 
material shall be spread in amount required to absorb any excess bituminous material. 
The CONTRACTOR shall provide the necessary equipment to apply the blotter material 
when required. The CONTRACTOR shall remove all excess blotter material within 72 
hours after application unless otherwise directed by the ENGINEER. 

506.6 	 QUALITY CONTROL: 

Bituminous tack coat and rejuvenating agent testing and testing laboratory services 
required shall conform to the applicable portions of Section 800 unless otherwise defined 
in the Special Conditions. 

Refineries or distributors shall provide a one-quart sample for each shipment conveyed 
to the project. Weight tickets will accompany each load of material. 

506.7 	 CLEAN UP: 

Application methods which result in discoloration of concrete curbs and concrete gutters 
will not be permitted. Spillis will be blotted immediately and the blotter material shall 
be disposed of in a satisfactory manner. 

506.8 	 METHOD OF MEASUREMENT: 

Bituminous material will be measured by the gallon, corrected to 60 degrees F. 
Emulsified material will be measured by the gallon prior to dilution with water. 

1/87 	 500- 18 



506.9 BASIS OF PAYMENT:
 

Payment shall be made at the Contract Unit Price. The Bid Price shall be considered to 
include all materials, labor, equipment and incidentals required to apply the bituminous 
tack coat and rejuvenating agent in accordance with the Project Plans and Specifications 
and shall be full compensation for the item complete in place. 

507 EMULSIFIED ASPHALT TREATED BASE: 

507.1 SCOPE: 

This work shall consist of aggregate and emulsified asphalt mixed in a central plant, 
spread and compacted on a prepared surface in accordance with these specifications and 
in reasonably close conformity with the lines, grades and typical cross section shown on 
the plans or established. 

507.2 MATERIALS: 

The treated base shall be composed of a mixture of aggregate, water if required, and 
emulsified asphalt. The percentage of emulsified asphalt in the produced mixture shall 
be within + or - .03 percent of that specified, by weight of dry aggregate, on a daily 
yield basis. 

Emulsified asphalt shall meet the applicable requirements of Section 913 for the type 
specified. The material may be conditionally accepted at the source. Cationic emulsified 
asphalt shall not be diluted prior to introduction into the pugmill. 

Aggregates shall meet the requirements of Section 901 for the class specified. The 
aggregate will be accepted immediately preceding addition of emulsified asphalt to the 
mix. 

Other materials shall conform to the requirements of Section 900 - Materials. 

Filler 
Hydrated Lime 

901 
909 

507.3 CONSTRUCTION REQUIREMENTS: 

507.3.1 Weather Limitations: 

Emulsified asphalt treated base shall be placed only on accepted subgrade or 
subbase. Aggregate and air temperature shall be at least 50 degrees F. unless 
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otherwise permitted. Ice or frozen lumps of aggregate will not be permitted in 

the mixing operations. 

507.3.2 Mixing and Placing: 

Central mixing plants shall be of the twin pugmill or other approved type. 
Central mixing plants shall be equipped with suitable pumps, proportioning 
devices, metering, or weighing devices and spray-bars for adding the required 
amount of emulsified asphalt and water to the aggregate. The plant shall be 
provided with a reliable mechanical means for feeding and proportioning the 
aggregates. 

Water shall be added to the aggregate as directed, sufficiently in advance of the 
introduction of emulsified asphalt to insure uniform dispersion of the water. 

Aggregates with moisture contents in excess of that necessary for proper mixing 
and compaction shall be allowed to drain before use. Stockpiling or other 
approved methods of reducing the moisture content of the aggregate will be 
permitted. 

The prepared aggregates and emulsified asphalt shall be combined in the mixing 
plant in the specified proportions. The various materials shall be mixed until all 
particles are uniformly coated. The resulting mixture shall have a uniform color 
and an even distribution of coarse and fine particles. 

The mixture shall not be stockpiled but shall be delivered direct to the roadbed, 
placed and spread by approved spreading devices capable of achieving specified 
surface tolerance. Blade placement will not be permitted for the initial spreading. 

If the required compacted depth of the emulsified asphalt treated base exceeds 6 
inches, it shall be constructed in two or more layers or approximately equal 
thickness. When 2 or more layers are required the maximum compacted 
thickness of any one layer shall not exceed 4 inches. 

507.3.3 Shaping and Compaction: 

Compaction of the treated base shall commence immediately after it has been 
placed on the roadway, unless otherwise directed in order to be completed before 
the emulsion has broken. Moisture content at the beginning of compaction shall 
not deviate from optimum moisture on the dry side by more than 2 percentage 
points as determined by AASHTO T 180. 
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Compaction of each layer shall continue until a density of not less than 95 Percent 
of the maximum density determined in accordance with AASHTO T 180 has been 
achieved. Upon completion of shaping and compacting to finish grade, the 
treated base shall not be disturbed by manipulation or surface blading unless 
directed. The CONTRACTOR shall be responsible for any damage to the treated 
base resulting from his operation. 

The prepared surface upon which the surface course is to be placed will be tested 
with a 10 foot straight edge, or other approved device. The surface shall be 
tested prior to the application of any primer or pavement. The variation above 
or below the testing edge of the straight edge between any two contacts with the 
surface shall not exceed 1/4 inch. Any areas not complying with these tolerances 
shall be reworked to obtain conformity. 

Emulsified asphalt necessary for compaction, maintenance or as a tack coat 
between layers shall be added in the form of one-to-one dilution with water. 

The CONTRACTOR shall protect the prepared surface immediately with a 
bituminous coating of the type and grade shown on the plans, or as directed, prior 
to placement of surface course. 

507.4 	 METHOD OF MEASUREMENT: 

Emulsified asphalt treated base will be measured by the ton. 

Weight 	of water and asphalt will not be deducted from the scale weight of the mixture 

as it leaves the plant. 

Water 	will not be measured and paid for separately but shall be included in the work. 

507.5 	 BASIS OF PAYMENT: 

The accepted quantities of Emulsified Asphalt Treated Base, or the class specified, will
 
be paid for at the contract price per ton.
 

Payment will be made under:
 

Pay Item Pay Unit 

Emulsified Asphalt Treated 
Base (Class ....... ) Ton 

Hydrated Lime Ton 
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Processing Lime Treated Subgrade Sq. Yard 

Water will be measured and paid for in accordance with Section 309 

508 BITUMINOUS PLANT MIX PAVEMENTS AND BASE COURSE: 

508.1 SCOPE: 

All bituminous pavements of the plant mix type shall conform to the requirements 
specified herein, irrespective of aggregate gradation, kind or amount of bituminous 
material, or pavement use. 

Pavement work shall consist of one or more courses of bituminous mixtures constructed 
on a prepared subgrade in accordance with these Specifications. The completed work 
shall conform to the thickness and typical sections shown on the Plans. The completed 
work shall conform to the lines and grades shown on the Plans or to those established 
by the ENGINEER at the job site. 

Bituminous base course work shall consist of one or more courses of bituminous mixtures 
constructed in accordance with these Specifications. The completed work shall conform 
to the thickness and typical sections shown on the Plans. The completed work shall 
conform to the lines and grades shown on the Plans or to those established by the 
ENGINEER at the job site. 

508.2 QUALITY STANDARDS: 

AASHTO M 17: Mineral Filler for Bituminous Paving Mixtures 

AASHTO M 29: Fine Aggregate for Bituminous Mixtures 

AASHTO M 43: Standard Sizes of Coarse Aggregate for Highway
 
Construction
 

AASHTO T 96: Percent Wear 

AASHTO M 226: Viscosity Graded Asphalt Cement 

AASHTO T 245: Marshall Test 

AASHTO T 246: Hvccm Test 

ASTM C 207: Hydrated Lime, Type N, for Bituminous Paving Mixtures 
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ASTM D 242: Mineral Filler for Bituminous Paving Mixtures 

ASTM D 448: Standard Sizes of Coarse Aggregates for Highway 
Construction 

ASTM D 692: Coarse Aggregate for Bituminous Paving Mixtures 

ASTM D 1073: Fine Aggregate for Bituminous Paving Mixtures 

ASTM D 1075: Index of Retained Strengths 

508.3 SUBMITTALS: 

The CONTRACTOR shall provide the ENGINEER a list of suppliers. Mix designs shall 
be submitted prior to the start of any Work. 

The job-mix formula shall be established by the Contracting Agency and will be shown 
in the Special Conditions. The job-mix formula including the allowable tolerances shall 
be within the master range set forth in the table for hot Mix Bituminous Pavement shown 
below. 

MIX TOLERANCES 

Max. Size 
Passing No. 8 and larger 
No. 8 to No. 100 
Passing No. 200 
Asphalt Content 
Discharged Mix Temperature 

508.4 MATERIALS: 

508.4.1 Composition of Mixtures: 

+ or - 0 percentage points 
+ or - 8 percentage points 
+ or - 6 percentage points 
+ or - 3 percentage points 
+ or - .5 percentage points 
+ 20 degrees F. 

The bituminous plant mix shall be composed of a mixture of aggregate, filler as 
required, and bituminous material. The several aggregate fractions shall be sized, 
uniformly graded and combined in such proportions that the resulting mixture 
meets the grading requirements of tl,e job mix formula. 

Tests for cleanliness, abrasion loss and percent of fractures saces will be made on 
representative samples of aggregate taken during production or from the 
stockpiles. 
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The plant mixed material will be accepted at the discharge point of the plant or 
it may be accepted at or behind the laydown machine. 

The job-mix formula for each mixture shall remain in effect until modified in 
writing by the ENGINEER. The job mix formula for each mixture shall establish 
a single percentage of aggregate passing each required sieve size, a single 
percentage of bituminous material to be added to the aggregate and a single 
temperature for the mixture at the discharge point of the plant in accordance with 
subsection 508.5.9. 

After the job-mix formula is established, all mixtures furnished for the project 
shall conform thereto within the following ranges of tolerances: 

* Passing No. 8 and larger sieves + or - 8 percent 

Passing sieves smaller than No. 8
 

to larger than No. 200 + or - 6 percent
 

Passing No. 200 sieve 	 + or - 3 percent 

Bitumen 	 + or - .5 percent 

Temperature of mixture when emptied + or - 20 degrees F. 
from mixer 

* Exclusive of the maximum size designated in the Special Conditions. 

Approval of sources of aggregate will be contingent on the job-mix formula mixture, 
using aggregate from the proposed source, having a minimum index of retained strength 
of 75 percent when testing in accordance with AASHTO Standard Methods of Sampling 
and Testing T 165 "Effect of Water on Cohesion of Compacted Bituminous Mixtures". 

The CONTRACTOR will be permitted to use an additive in order to meet the 
requirement for index or retained strength. The acceptable additives and minimum 
amounts are as follows: 

(a) 	 Hydrated lime - 1.0% on a dry aggregate, weight basis, or 

(b) 	 Portland Cement Type I - 2.0% on a dry aggregate, weight basis, or 

(c) 	 Anti-stripping additives, heat stable concentrated, refinery grade: Required 
concentrations shall be as per manufacturers recommendations. 
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Payment will not be allowed for hydrated lime, Portland Cement or anti-stripping 
additive needed to meet the requirement for index of retained strength. 

After the project is under contract, requests made in writing by the CONTRACTOR for 
changes in the job-mix formula will be considered. The job-mix formula may be 
changed by the ENGINEER for either of the following reasons: 

(a) 	 Change in job-mix formula will produce material of equal or better quality and 
will permit better utilization of available material. 

(b) 	 Change in job-mix formula will produce material of equal or better quality and 
will result in a saving in cost to the Contracting Agency through an adjustment 
in unit price. 

508.4.2 Aggregates: 

All aggregates shall conform to the requirements of the applicable Quality 
Standards listed in Paragraph 508.2. 

508.4.3 Mneral Filler: 

Mineral filler shall conform to the requirements of the applicable Quality 
Standards listed in Paragraph 508.2. 

508.4.4 Hydrated Lime: 

Hydrated lime shall conform to the requirements of the applicable Quality 
Standards listed in Paragraph 508.2. 

508.4.5 Bituminous Material: 

Bituminous material of the type and grade specified in the Special Conditions 
shall conform to the requirements of the applicable Quality Standards listed in 
Paragraph 508.2. 

508.5 	 EXECUTION OF THE WORK: 

508.5.1 Weather Limitatirns: 

Placement weather limitations shall conform to the requirements of Section 
508.5.10. 
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508.5.2 Bituminous Mixing Plant: 

The storage yard shall be maintained neat and orderly and the aggregates shall be 
readily accessible for sampling. Accommodations for storing of required filler 
or binder shall be provided. 

Plants used for the preparation of bituminous mixtures shall conform to all requirements 
under (a), except that scale requirements shall apply only where weight proportioning is 
used. In addition, batch mixing plants shall conform to the requirements under (b), 
continuous mixing plants shall conform to the requirements under (c), and dryer-drum 
mixing plants shall conform to the requirements under (d). 

(a) 	 Requirements for all plants. Mixing plants shall be of sufficient capacity and 
coordinated to adequately handle the proposed bituminous construction. 

1. 	 Plant Scales. Material shall be weighed on accurate, approved scales. In 
lieu of plant and truck scales, the CONTRACTOR may provide an 
approved automatic printer system which will print the weights of the 
material delivered, provided the system is used in conjunction with an 
approved automatic batching and mixing control system. Such weights 
shall be evidenced by a weigh ticket for each load. 

2. 	 Equipment for preparation of bituminous material. Tanks for the storage 
of bituminous material shall be equipped to heat and hold the material at 
the required temperatures. The heating shall be accomplished by steam 
coils, electricity, or other approved means so that the flame shall not be 
in contact with the tank. The circulating system for the bituminous 
material shall be designed to assure proper and continuous circulation 
during the operating period. Provision shall be made for measuring and 
sampling storage tanks. 

3. 	 Feeder for Dryer. The plant shall be provided with accurate mechanical 
means for uniformly feeding the aggregate into the dryer so that uniform 
production and uniform temperature will be obtained. 

4. 	 Dryer. The plant shall include a dryer or dryers which continuously 
agitate the aggregate during the heating and drying process. 

5. 	 Aggregate Gradation Control. Aggregate gradation control shall be 
provided either with plant screens or screenless plants in accordance with 
the f;llowing methods described respectively: 

Method (a): Plant screens shall screen the hot aggregate to the specified 
sizes and proportions and have normal capacities in excess of the full 
capacity of the mixer. 
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Method (b): screenless plants with cold feed control shall be as follows: 
The cold aggregate shall be separated and stored in coarse aggregate and 
fine aggregate stock piles. Coarse aggregate is defined as that material 
retained on the No. 4 sieve. Fine aggregate is defined as that material 
passing the No. 4 sieve. Both the coarse and fine aggregates may be 
further separated and stored in as many individual piles as desired. 
Aggregates from the various piles shall be combined in the proportions 
necessary to coiform to the job-mix formula. Only total aggregate 
combinations with a job-mix formula of 20% or more retained on the No. 
4 sieve need be separated into more than one stockpile. 

The total coarse aggregate fraction from the cold stockpiles as used in the 
combination shall not contain more than 12 percent passing the No. 4 
sieve. The total fine aggregate fraction from the cold stockpiles as used 
in the combination shall not contain more than 15 percent retained on the 
No. 4 sieve. Screens with any size or shape of aperture or of any length 
or type may be used for separating the aggregates, provided the other 
requirements of this provision are met. 

6. 	 Hot Aggregate Bins. Pugmill plants shall include storage bins of 
sufficient capacity to st pply the mixer when it is operating at full 
capacity. Bins shall be arranged to assure separate and adequate storage 
of appropriate fractions of the hot mineral aggregates. Separate dry 
storage shall be provided for filler or hydrated lime when used and the 
plant shall be equipped to accurately feed such material into the mixer. 
Each bin shall be provided with overflow pipes of such size and at such 
location as to prevent backing up of material into other compartments or 
bins. Each compartment shall be provided with its individual outlet gate, 
constructed so that when closed, there shall be no leakage. The gates 
shall cut off quickly and completely. Bins shall be so constructed that 
representative samples can be readily obtained. Bins shall be equipped 
with adequate tell-tale devices to indicate the position of the aggregates in 
the bins at the lower quarter points. 

7. 	 Bituminous Control Unit. Satisfactory means, either by weighing or 
metering, shall be provided to obtain the proper amount of bituminous 
material in the mix. Means shall be provided for checking the quantity 
or rate of flow of bituminous material into the mixer. 

8. 	 Thermometric Equipment. An armored thermometer of adequate range 
or an approved temperature measuring apparatus shall be fixed in the 
bituminous feed line at a suitable location near the charging valve at the 
mixer unit. 
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The plant shall also be equipped with an approved temperature measuring 
apparatus placed at the discharge chute of the dryer. 

9. 	 Emission Control. Dust, smoke or other contaminants shall be controlled 
to meet all air pollution requirements. 

10. 	 Handling and Storage of Hot mixtures. The hot mixtures shall not be emptied 
directly from conveyor belts, drag chains, or other conveying devices into hauling 
conveyances, storage bins or into surge hoppers with capacities of over 2 percent 
of the tons per hour output. Conveying devices shall discharge directly into 
batches ..,ith capacities under 2 percent of plant tons/hr. output; the entire batch 
quantity. iall then be simultaneously dropped into storage or hauling units. 
Apparatus other than batchers may be approved for use upon demonstration of 
satisfactory results. Hauling units shall not be loaded by any means that cause 
segregation of the mixture. 

11. 	 Storage Time. Hot mixtures shall not be stored longer than shown below: 

Maximum 

Storage Times 

Untreated Asphalt Cement, 
air in bin ..................... 9 hours 

Treated* Asphalt Cement 
air in bin; or Untreated .......... .24 hours 

Treated* Asphalt Cement, 
inert gas in bin ............... . 72 hours 

*Treated with liquid silicone (Dow Coming Fluid DC-200 or approved 
equal) at the rate of approximately 1 oz. per 5,000 gallons of asphalt 
cement. 

12. 	 Truck Scales. The bituminous mixture shall be weighed on approved 
scales furnished by the CONTRACTOR or on public scales at the 
CONTRACTOR'S option and expense. 

13. 	 Safety Requirements. Adequate and safe stairways to the mixer platform 
and sampling points shall be provided. Guarded ladders to other plant 
units shall be placed at all points where accessibility to plant operations 
is required. Accessibility to the top of truck bodies and discharge gate 
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shall be provided by a platform or other suitable device to enable the 

ENGINEER to obtain sampling and mixture temperature data. A hoist or 

pulley system shall be provided to raise scale calibration equipment, 
sampling equipment from the ground to the. mixer platform and return. 

All gears, pulleys, chains, sprockets and other dangerous moving parts 

shall be thoroughly guarded and protected. Ample and unobstructed space 
the mixing platform. A clear and unobstructedshall be provided on 

passage shall be maintained at all times in and around the truck loading 

area. This area shall be kept free from drippings from the mixing 

platform. 

When commercial binders or fillers are14. Commercial Binders or Fillers. 
required 	 to be mixed with the aggregate, a central mixing plant of the 

Other methods that assure a thoroughtwin-pugmill type will be required. 

and homogenous mixture will be permitted on written approval.
 

(b) Requirements for Batching Plants: 

1. 	 Weigh Box or Hopper. The equipment shall include a means for 
hopperaccurately weighing each size of aggregate in a weigh box or 

scales and of ample size to hold a full batch without handsuspended on 
The gate shall close tightly so that material is notraking or running over. 


allowed to leak into the mixer while the batch is being weighed.
 

The equipment used to measure the bituminous2. Bituminous Control. 
- 0.5 percent. The bituminous materialmaterial shall be accurate to + or 

cover.bucket shall be a non-tilting type with a loose sheet metal The 

length of the discharge opening or spray bar shall be not less than 3/4 the 

length of the mixer and it shall be adequately heated. Steam jackets, if 
soused, shall be efficiently drained and all connections shall be 

constructed that they will not interfere with the efficient operation of the 

bituminous scales. The capacity of the bituminous material bucket shall 

be at least 15 percent in excess of the weight of bituminous material 
an adequately heatedrequired in any batch. The plant shall have 

quick-acting, non-drip, charging valve located directly over the bituminous 

material bucket. 

The indicator dial shall have a capacity of at least 15 percent in excess of 

the quantity of bituminous material used in a batch. The dial shall be in 

full view of the mixer operator. The flow of bituminous material shall be 

so that it will begin when the dry mixing period is over. Allcontrolled 
for one batch shall be discharged inof the bituminous material required 

not more than 15 seconds after the flow has started. The size and spacing 
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of the spray bar openings shall provide a uniform application of 
bituminous material the full length of the mixer. The section of the 
bituminous line between the charging valve the the spray bar shall be 
provided with a valve and outlet for checking the meter when a metering 
device is substituted for a bituminous material bucket. 

3. 	 Mixer. The batch mixer shall be capable of producing a uniform mixture 
within the job-mix tolerances. If not enclosed, the mixer box shall be 
equipped with a dust hood to prevent loss of dust. 

The clearance of blades from all fixed and moving parts shall not exceed 
one inch, unless the maximum diameter of the aggregate in the mix 
exceed 1 1/4 inches, in which case the clearance shall not exceed 1 1/2 
inches. 

(c) 	 Requirements for Continuous Mixing Plants. 

1. 	 Aggregate Proportioning. The plant shall include means for accurately 
proportioning each size of aggregate. 

The plant shall have a feeder mounted under each compartment bin. Each 
compartment bin shall have an accurately controlled individual gate to 
form an orifice for measuring the volume of material drawn from each 
compartment. The feeding orifice shall be rectangular with one dimension 
adjustable by positive mechanical means provided with a lock. 

Indicators shall be provided for each gate to show the respective gate 
opening in inches. 

2. 	 Weight Calibration of Aggregate Feed. The plant shall include a 
revolution counter in good working order and a means for calibration of 
gate openings by weighing samples. Provision shall be made so that 
materials fed out of individual orifices may be bypassed to individual 
boxes. 

The plant shall be equipped to conveniently handle individual samples 
weighing not less than 200 pounds. Accurate scales shall be provided by 
the CONTRACTOR to weigh such samples. 
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3. 	 Synchronization of Aggregate Feed and Bituminous Material Feed. 
Satisfactory means shall be provided to control the flow of aggregate from 
the bins and the flow of bituminous material from the meter or other 
proportioning device. This control shall be accomplished by interlocking 
mechanical means or by another positive method satisfactory to the 
ENGINEER. 

4. 	 Mixer. The plant shall include a continuous mixer adequately heated and 
capable of producing a uniform mixture within the job-mix tolerances. It 
shall be equipped with a discharge hopper with dumpgates which will 
permit rapid and complete discharge of the mixture. The paddles shall be 
adjustable for angular position on the shafts and reversible to retard the 
flow of the mix. The mixer shall have a manufacturer's plate giving the 
net volumetric contents of the mixer at the several heights inscribed on a 
permanent gauge. Charts shall be provided showing the rate of feed of 
aggregate per minute for the aggregate being used. 

(d) 	 Requirements for Dryer-drum Mixer Plants 

1. 	 Aggregate proportioning. Aggregates shall be proportioned at the cold 
feed control in accordance with Subsection 508.5.2 (a).5, Method (b). 

2. 	 Weight measurement of Aggregate. The system shall provide positive 
weight measurement of the combined cold aggregate feed by use of belt 
scales or other devices which will allow regulation of the feed gate and 
permit correction for variations in load. 

3. 	 Synchronization of Aggregate Feed and Bituminous Material Feed. The 
bituminous feed control shall be coupled with the total aggregate weight 
measurement device in such manner as to automatically vary the bitumen 
feed rate as required to maintain the required proportion. 

4. 	 Dryer-drum Mixer. The dryer-drum mixer shall be of an approved type, 
capable of adequately heating, drying and mixing the bitumen-aggregate 
mixture. 

508.5.3 Hauiling Euipnent: 

Trucks 	used for hauling bituminous mixtures shall have tight, clean, smooth metal 
beds which have been thinly coated with a minimum amount of an approved 
release 	agent. 
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508.5.4 Bituniinous Pavers: 

Bituminous Pavers shall be self-contained, power-propelled units, provided with 
an activated screed or strike-off assembly, heated if necessary, and capable of 
spreading and finishing courses of bituminous plant mix material in width 
applicable to the specified typical section and thickness shown on the Plans. 

The paver shall be equipped with a receiving hopper having sufficient capacity 
for a uniform spreading operation. The hopper shall be equipped with a 
distribution system to place the mixture uniformly in front of the screed. 

The paving machine shall be equipped with an automatic control system which 
will control the elevation of the screed and which is automatically actuated by a 
system of sensor-operated devices which sense and follow reference lines or 
surfaces on one or both sides of the machine as required. 

The screed shall be maintained at the proper elevation at each end by controlling 
the elevation of one end and automatically controlling the transverse slope or by 
controlling the elevation of each end independently, as directed. 

The automatic control system shall be capable of working with the following 
devices: 

(a) Ski-type device at least 30 feet in length 

(b) Short ski or short shoe 

(c) At least 5,000 feet of control line and stakes. 

The type or types of devices to be furnished shall be as called for on the Plans. 

When the control line is to be used, it shall be installed by the CONTRACTOR 
and shall be maintained taut and to the grade and alignment established. 

The screed or strike-off assembly shall effectively produce a finished surface of 
the required evenness and texture without tearing, shoving or gouging the 
mixture. 

When laying mixtures, the paver shall be capable of being operated at forward 
s!'eeds consistent with satisfactory laying of the mixture. 

1/87 500 - 32 



508.5.5 Rollers: 

Rollers shall be of the steel wheel, vibratory, pneumatic tire type, or combinadon 

and shall be in good condition, capable of reversing without backlash. 

508.5.6 Conditioning of Existing Surface: 

When the surface of the existing pavement or old base is irregular, it shall be 

brought to uniform grade and cross section as directed. 

the Plans or defined in the Special Conditions, all longitudinal
When 	shown on 

all shall by the application of an
and transverse joints and cracks be sealed 

approved joint sealing compound before spreading the mixture upon a Portland 

Cement concrete surface. All excess bituminous material shall be removed from 

joints and cracks prior to spreading the mixture. 

Contact surfaces of curbing, gutter, manholes, and other structures shall be 

painted with a thin, uniform coating of bituminous material prior to the 

bituminous mixture being placed against them. 

508.5.7 Preparation of Bituminous Material: 

The bituminous material shall be heated to the specified temperature in a manner 
supply of the 

that will avoid local overheating and provide a continuous 

bituminous material to the mixer at a uniform temperature at all times. 

508.5.8 Preparation of Aggregates 

and heated to the required
Aggregates for pugmill mixtures shall be dried 

Flames 	used for drying and heating shall be properly adjusted to 
temperature. 

the aggregate.avoid damage to the aggregate and to avoid soot on 

not require prior preparation
Untreated aggregates for dryer-drum mixtures will 

that those containing free water shall be
other than gradation control, except 


stockpiled and allowed to drain prior to mixing.
 

mix material, the plans will
When hydrated lime is to be added to the plant 


indicate which of the following methods, (a) or (b), shall be used.
 

to the aggregate at the plant in accordance
(a) 	 Hydrated lime shall be added 


with the following:
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1. 	 When pugmill mixers are used, the CONTRACTOR will be 
required to add 1 percent (by dry weight of total aggregate) 
hydrated lime to the hot aggregate for bituminous pavement. 

2. 	 When dryer-drun mixers are used, hydrated lime shall be added 
in accordance with Subsection 508.5.8 (b), unless adequate 
hydrated lime dust control facilities are provided. 

(b) 	 Hydrated lime shall be added and tile mixture stockpiled to undergo an 
aging process in accordance with the following: 

1. 	 The requirements in Paragraph (a) and (b) below shall apply to all 
hot Bituminous Pavement (except Grading F). 

(a) 	 When gradation is controlled in accordance with Subsection 
508.5.2(a)5, Method (a) (Hot Screens), 1 percent hydrated 
lime (by dry weight of total aggregate) shall be added to 
the total aggregate. Hydrated lime, water and aggregate 
shall be thoroughly mixed in an approved mechanical mixer 
and shall then be stockpiled. The mixture shall contain 
between 4 percent and 7 percent moisture at the time it is 
stockpiled. (Note: It is to be expected that normally water 
will have to be added at the mixing machine in order to 
meet the above moisture requirements). The mixed 
material shall remain in the stockpile for a minimum of 5 
days before being processed with asphalt cement to produce 
hot bituminous pavement. 

(b) 	 When gradation is controlled in accordance with 
Sub-section 508.5.2(a)5, Method (b) (Cold feed control), 
2 percent hydrated lime (by dry weight of fine aggregate) 
shall be added to the fine aggregate. Hydratei lime, waicY 
and fine aggregate shall be thoroughly mixed in an 
approved mixer and shall then be stockpiled. The fine 
aggregate mixture shall contain between 6 percent and 10 
percent moisture at the time it is stockpiled. (Note: It is 
to be expected that, normally, water wili have to be added 
at the mixing machine in order to meet the above moisture 
requirements). The mixed material shall remain in the 
stockpile for a minimum of 5 days before being processed 
with the coarse aggregate and asphalt cement to produce 
hot bituminous pavement. 
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2. 	 One percent hydrated lime (by dry weight of total aggregate for 
Hot Bituminous Pavement, Grading F, Hydrated Lime) water and 
aggregate shall be thoroughly mixed in an approved mixer and 
shall then be stockpiled. The mixture shall contain between 5 
percent and 8 percent moisture at the time it is stockpiled. (Note: 
It is to be expected that, normally, water will have to be added at 
the mixing machine in order to meet the above moisture 
requirements). The mixed material shall remain in the stockpile 
for a minimum of 5 days before being processed with asphalt 
cement to produce hot bituminous pavement. 

3. 	 If the pit materials contain excess moisture, the excess shall be 
removed before adding the hydrated lime. 

508.5.9 Mixing: 

The aggregates shall be combined in the mixer in the amount of each fraction of 
aggregates required to meet the job-mix formula. The bituminous material shall 
be measured or gauged and introduced into the mixer in the amount specified by 
the job-mix formula. 

After the required amounts of aggregate and bituminous material have been 
introduced into the mixer, the materials shall be mixed until a complete and 
uniform coating of the particles is secure. 

The recommended mixture job-mix temperature at the mixer discharge (for 
pugmill or dryer-drum) shall be as shown in Column 1 for the grade asphalt being 
used, except as otherwise provided in this Subsection: 

ASPHALT COLUMN I COLUMN 2 
GRADE JOB-MIX TEMP. MINIMUM JOB-MIX TEMP. 

AC 20 290 degrees F 255 degieces F.
 
AC 20 280 degrees F 245 degrees F.
 
AC 5 275 degrees F 240 degrees F.
 
AC 2.5 265 degrees F 230 degrees F.
 
AC 20 (rubberized) 320 degrees F 285 degree,; F.
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Upon approval, the CONTRACTOR may select a job-mix temperature below that 
shown in Column 1, but no lower than that shcwn in Column 2, provided he 
demonstrates adequate mixing at tile discharge point and achieves specified 
compaction on the roadway. For a lower mixing tenperature to be approved, at 
least 95% of the aggregate particles must be coated when tested in accordance 
with AASHTO T 195. Adequacy of mixing will be determined visually for 
mixtures containing less than 20 percent plus No. 4 sieve size particles and the 
job-mix temperature established accordingly. Regardless of job-mix temperature 
the mixture shall not be delivered for use on the roadway at the temperature 
lower than 30 degrees F. below the temperature shown in Column 2 for the grade 
of asphalt being used, unless otherwise approved. 

508.5.10 Placement Temperature Limitations: 

Bituminous plant mix shall be placed only on properly constructed and accepted 
layers that are free from water, ice or snow. Bitun:nous mixtures shall not be 
placed on frozen surfaces, unless approved in writing by the ENGINEER. Fhe 
Bituminous mixtures shall be placed within the air temperature limitations of the 
following table and only when weather conditions otherwise permit the pavement 
to be properly placed and finished. 

When it is in the public interest, the ENGINEER may waive minimum ambient 
air temperature requirements for placing prime coats and layers of bituminous 
mixtures below the top of the completed pavement. 

PLACEMENT TEMPERATURE LIMITATIONS 

TOP LAYER OF TIlE COMPLETED PAVEMENT LAYERS BELOW THE TOP LAYER OF COMPLETED 
PAVEMENT 

COMPACTED 
THICKNESS 

MINIMUM PLACEMENT AIR 
TEMPERATURE 

COMPACTED 
TIIICKNESS 

MINIMUM PLACEMENT AIR 
TEMPERATURE 

MIX 
TEMPERATURE 

> 23-r 

MIX 
TEMPERATURE 

20(r-234' 

MIX 
TEMPERATURE 

> 234* 

MIX 
TEMPERATURE 

20('-234* 

< I' 6(YF 70"F < 2' 40"'F 50'F 

V -21/2 50F 55'F 2*-3" 30'F 40'F 

> 2 1/" 40YF 45°F 3 1/, 25'F 30"F 
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508.5.11 Spreading and Finishing: 

The mixture shall be laid upon an approved surface, spread and struck off to the 
grade and elevation established. Bituminous pavers shall be used to distribute the 
mixture either over the entire width or over such partial width as may be 
practicable. 

The longitudinal joint in one layer shall offset that in the layer immediately below 
by approximately 6 inches. The joints in any pavement layer shall not fall in a 
wheel track. The joints in the top layer shall be located as follows: 

(a) 	 For 2-lane roadways, at the center line of the pavement and at the outside 
edge of travel lanes. 

(b) 	 For roadways of more than 2 lanes, at the lane lines and at the outside 
edge of the travel lanes. 

Where paving operations are on the present traveled roadway and where the 
thickness of pavement course being placed is greater than one inch, the 
CONTRACTOR shall arrange his paving operations so that there will be no 
exposed longitudinal joint between adjacent travel lanes at the end of a day's run. 
In lieu of this requirement, with approval of the ENGINEER, the 
CONTRACTOR will be permitted to use a modified 6 inch tapered shoe having 
not less than 1/2 inch of vertical shoulder at the top. 

On areas where irregularities of unavoidable obstacles make the use of mechanical 
spreading and finishing equipment impracticable, the mixture shall be spread, 
raked and luted by hand tools. For such areas, the mixture shall be dumped, 
spread and screeded to give the required compact,-d thickness. 

When production of the mixture can be maintained and when practical pavers may 
be used in echelon to place the wearing course in adjacent lanes. 

The bituminous mixture shall be transported and placed on tile roadway In such 
manner as to minimize segregation. All segregated areas behind the paver shall 

be removed immediately at the time of discovery. It is the intent of this 
Specification that the segregated imaterial shall be replaced with specification 
material before the initial rolling has takcni place. If iore than 50 square feet of 
segregated paveient is ordered removed an(d replaced in any continuous 500 
linear feet of paver width laydown, paving operations with the paving machine 
involved shall be discontinued uintil the source of the segregation has been found 
and corrected. 
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508.5.12 Compaction: 

After the bituminous mixture has been spread, struck off and the surface 
irregularities adjusted, it shall be thoroughly and uniformly compacted by rolling. 

The surface shall be rolled when the mixture is in the proper condition and when 
the rolling does not cause undue displacement, cracking or shoving. 

The number, weight and type of rollers furnished shall be sufficient to obtain the 
required compaction while the mixture is in a workable condition. 

Unless otherwise uirectcd, rolling shp1l begin at the sides and proceed 
longitudinally parallel to the road centerline, each trip overlapping on-half the 
roller width, gradually progressing to the crown of the road. When paving in 
echelon or abutting a previously placed lane, the longitudinal joint should be 
rolled first followed by the regular rolling procedure. On super-elevated curves 
the rolling shall bezin at the low side and progress to high side by overlapping 
of longitudinal strips parallel to the centerlinl. 

Rolling shall be continued until all roller marks are eliminated and a minimum 
density of 95 percent of a laboratory specimen made in the proportions of the 
job-mix formula has been obtained. A minimum density of 90 percent of the 
laboratory specimen will be required when mixtures are to be made from 
specified aggregates having 65 percent or more passing the No. 3 sieve. 

Any displacement occurring as a result of the reversing of the direction of a 
roller, or from other causes, shall be corrected at once by the use of rakes and 
an addition of fresh mixture when required. Care should be exercised in rolling 
not to displace the line and grade of the edges of the bituminous mixture. 

To prevent adhesion of the mixture to tile rollers, the wheels shall be kept 
properly moistened with water or water mixed with very small quantities of 
detergent or other approved material. Excess liquid will not be permitted. 

Along forms, curbs, headers, wall and other places not accessible to the rollers, 
the mixture shall be thoroughly compacted with hand tampers or with mechanical 
tampers. On depressed areas, a trench roller may be used or cleated compression 
strips may be used under the roller to transmit compression to the depressed area. 

Any mixture that becomes loose and broken, mixed with dirt, or is in any way 
defective, shall be removed and repl..ced with fresh hot mixture, which shall be 
compacted to conform with the surrounding area. 
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508.5.13 Joints: 

Placing of the bituminous paving shall be as continuous as possible. Rollers shall 
not pass over the unprotected end of a freshly laid mixture unless authorized by 
the ENGINEER. 

Transverse joints shall be formed by cutting back on the previous run to expose 
the full depth of the course. When riirected by the ENGINEER, a coat of 
bituminous material s~iall be used on contact surfaces of all joints just before 
additional mixture is placed against the previously rolled material. 

508.5.14 Pavement Samples: 

The ENGINEER may take samples, or direct the CONTRACTOR'S testing 
laboratory to take samples of the ,7ompacted pavement at random locations on the 
project for testing. Where samples have been taken, new material shall be placed 
and compacted by the CONTRACTOR to conform with the surrounding area. 

508.5.15 Surface Tolerances: 

(a) 	 All manholes, water valves, range boxes, etc. shall be 1/2 inch to 3/4 inch 
below the final paved grade. The finish grade of pavement shall be 1/4 
inch above the rim elevation with a two foot transition provided. 

(b) 	 Any humps and depressions greater than i/4 inch in 5 feet as measured 
with a 10 foot straight edge shall be cause for corrective measures. 

(c) 	 Additional asphalt thickness of up to 1/2 inch will be permitted at the joint 
of the roadway and gutter pan and will be included in the actual asphalt 
thickness. Corrective action may be required for ac.iitional asphalt in 
excess of 1/2 inch. In no case will asphalt in excess of 1/2 inch above the 
gutter nan be included in the asphalt thickness for acceptance purposes. 

508.6 	 QUALITY CONTROL: 

Bituminous plant mix paving and base course testing and testing laboratory services 
required shall conform to the applicable portions of Section 800 unless otherwise defined 
by the Special Conditions. 

Certificates of compliance shall be provided to the ENGINEER for each shipment of 
asphalt cement, mineral fille: and hydrated lime. Refineries or distributors shall provide 
a one-quart test sample for each shipment of bituminous material conveyed to the project. 
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508.7 CLEAN UP:
 

The surface of the pavement shall be thoroughly cleaned upon completion of the work. 
The area of the plant site shall be restored to its original condition or as directed by the 
ENGINEER. 

508.8 METHOD OF MEASUREMENT: 

Plant mix bituminous pavement will be measured by the ton. The tonnage shall be the 
weight used in the accepted pavement. Deduction will not be made for the weight of 
bituminous material in the mixture. 

508.9 BASIS OF PAVEMENT: 

Payment for bituminous plant mix pavement shall be made at the Contract Unit Price. 
The Bid Price shall be considered to include all materials, labor, equipment and 
incidentals required to construct bituminous pavement in accordance with the project 
plans and Specifications and shall be full compensation for the item complete in place. 

Payment for bitumino -,base course shall be made at the Contract Unit Price. The Bid 
Price shall be considered to include all materials, labor, equipment and incidentals 
required to construct the bituminous base course in accordance with the Project Plans and 
Specifications and shall be full compensation for the item complete in place. 

509 BITUMINOUS PLANT MIX: 

509.1 SCOPE: 

Asphalt concrete overlay consists of the placing and compaction of plant mix asphalt 
concrete over existing asphalt concrete paving. The thickness of the overlay shall be as 
shown on the plans or as specified in the Special Conditions. Preliminary preparation 
of existing surfaces will be required except when accomplished by the Contracting 
Agency, and it is so stipulated in the Special Conditions. With the exception of those 
which have been preheated and remixed only, existing surfaces shall receive a tack coat. 
Geotextile fabrics may be used between the existing surface and the overlay. 

509.2 MATERIALS: 

The tack coat, asphalt concrete mix and transportation of the mix shall be as specified 
in Section 505, except for the maximum size of aggregate and percentage of binder 
which shall be as specified in the following paragraph. Geotextile materials shall be 
specified by the ENGINEER in the Project Special Conditions. 
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509.3 BITUMINOUS MIX:
 

The aggregate gradation and percentage of asphalt binder shall be as specified in the 
Special Conditions. 

509.4 PREPARATION OF SURFACES: 

Except when they have been preheated and remixed, surfaces shall be prepared as 
follows: 

Before placing bituminous overlay, severely raveled areas or cracked areas that are 
depressed more than 3/4 inch from the adjoining pavement shall be cut out and patched 
at least 48 hours prior to the resurfacing operation. Over-asphalted areas or rough high 
spots shall be removed by blading or rotomilling. Large shrinkage cracks shall be filled 
with asphalt sealing compound acceptable to the ENGINEER. The entire surface shall 
be cleaned with a power broom. Raveled areas that do not require removing shall be 
cleaned by hand brooming. The above are incidental, and the cost thereof shall be 
included in the bid items. 

After surfaces have been prepared to the satisfaction of the ENGINEER, they shall 
receive a tack coat as specified. Traffic will not be permitted over surfaces which have 
received a tack coat. When the overlay is to extend onto the concrete gutter, the gutter 
shall be thoroughly cleaned of loos dust and cement particles and shall be tack coated. 

509.5 CONSTRUCTION METHODS: 

Placing and rolling of the asphalt concrete and the smoothness of the surface shall be as 
specified in Section 508. Installation of geotextile fabrics shall be in accordance with the 
Special Conditions. 

509.6 MANHOLES: 

Manholes shall be built up and the frames set flush with the finished surface of the new 
paving, and tops of valve boxes, clean-outs and other existing structures shall be adjusted 
to finish grade. In the event the base course and original paving have been removed or 
disturbed in order to build up the manhole, they shall be replaced with approved 
materials which shall be thoroughly compacted. The Bituminous mix around the manhole 
frame shall be completed and made flush with the adjacent overlay. 

509.7 MEASUREMENT AND PAYMENT: 

Measurement and payment for tack coat and bituminous plant mix will be as specified 
in Section 508 except as noted above. Payment for hot bituminous pavement patching 
materials shall be measured and paid by the ton. 
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510 HEATER REMIS RESURFACING: 

510.1 SCOPE: 

Heater remix resurfacing consists of heating and remixing existing asphalt concrete paved 
surfaces, and unless otherwise specified in the Special Conditions, followed by the 
application of a rejuvenating agent and bituminous plant mix overlay. 

510.2 COORDINATION: 

There shall be close coordination between those performing the heating and remixing 
operation and those placing the bituminous plant mix overlay. 

-,10.3 WEATHER CONDITIONS: 

Heater remix resurfacing shall not be done when it is raining or there is a threat of rain. 
The ambient temperature shall be at least 50 degrees F. and rising and the application 
shall cease when the temperature is 55 degrees F. and falling. 

510.4 SURFACE PREPARATION: 

The pavement to be treated shall be cleaned of trash, debris, earth or other deleterious 
substances present in sufficient quantity to interfere with the work to be performed. 

510.5 HEATER RENIIX EQUIPMENT: 

The heater remixer shall consist of an insulated 8-12 foot minimum adjustable width 
heating furnace chamber with ports to inject fuel and air for satisfactory combustion 
without excessive smoke. The use of highly volatile fuels for heating, such as gasoline, 
will not be permitted within the boundaries of any incorporated City. Use of said highly 
volatile fuels for heating may be permitted in un-incorporated areas only if authorized 
in writing by the ENGINEER prior to such use. The burners shall be rated at 
10,000,000 BTU per hour minimum. The hourly production shall be not less than 1100 
square yards of heated and remixed surface. Movable exhaust ducts shall be provided 
and equipped with shields to protect trees and adjacent shrubbery. The heating chamber 
and scarifier shall Le positively controlled by side shifting and rear wheel steering to heat 
areas divergent from the centra axis of the machine at intersections and along existing 
structures. The scarifier shall be sectioned and spring tensioned to insure continuous and 
undiminished pavement contact. It shall be equipped with automatic release mechanism 
to protect manholes and valve boxes from damage. 
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510.6 	 HEATING AND REMIXING: 

Prior to heating and remixing, all manholes in the path of the heater shall be checked for 
presence of explosive gases and ventilated, if necessary. The existing surface shall be 
evenly heated and remixed to a depth of from 0.05 to 0.08 foot by a continuously 
moving surface heater remixer machine. The remixed surface shall be left in an evenly 
spread condition and aggregate shall not be pulverized, spalled or broken. Atleast 80 
percent of the aggregate shall be remixed by spinning or tumbling and heated t o a 
minimum temperature of not less than 250 degrees F. measured within 3 minutes 
following heating. The asphalt binder shall not be charred in excess of 0. 10 of 1 
percent. No uncontrolled heating causing differential softening of the upper surfaces 
without affecting the underlying structure will be permitted. The remixed layer shall be 
uniformly and evenly heated throughout. Following the mixing operation, an asphalt 
rejuvenating agent, or emulsion, if required, of the type designated in the contract, shall 
be applied at the rate hereinafter specified, by a pressure distributor while the remixed 
material is still hot. 

510.7 	 ASPHALT REJUVENATING AGENTS: 

Where the contract requires the use of an asphalt rejuvenating agent, or emulsion, it will 
designate one of the following types: 

(a) 	 Type I asphalt rejuvenating agent, a cationic oil and resin emulsion, shall comply 
with Section 918 and shall be applied at the rate of 0.0 to 0.15 gallons of 
undiluted concentrate per square yard. However, the exact quantity shall be as 
directed by the ENGINEER. 

The CONTRACTOR shall furnish the ENGINEER with the brand name and 
name of the manufacturer of the Type I asphalt rejuvenating agent he proposes 
to use and the material shall be approved by the ENGINEER before it is used. 
The CONTRACTOR shall also furnish the ENGINEER with a manufacturer's 
certificate of compliance indicating quality and specification control. 

(b) 	 Type II asphalt emulsion shall be SS-1 or SS-lh emulsified asphalt as specified 
in Section 913 and shall be applied at the rate of 0.10 or 0.20 gallons per square 
yard undiluted. However, the exact quantity shall be as directed by the 
ENGINEER. 

510.8 	 ASPHALT CONCRETE OVERLAY: 

Bituminous plant mix overlay shall be in accordance with applicable requirements 
specified in Section 508. 
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The bituminous plant mix overlay shall be placed within 48 hours after the heating and 
remixing operation, unless otherwise specified in the Special Conditions. 

The overlay shall cover existing pavement over areas not accessible to the heater 
remixer. Such areas including edges of adjoining concrete, shall receive a tack coat and 
joints 	shall be finished as specified in Section 508. 

510.9 	 MEASUREMENT AND PAYMENT: 

Payment for heater remix surfacing will be made on the basis shown below: 

(a) 	 Heater Remix Only Square Yard 

(b) 	 Type I Asphalt Rejuvenating Agent Ton (Undiluted) 

(c) 	 Type 11 Asphalt Emulsion Ton (Undiluted) 

(d) 	 Asphalt Concrete Overlay Ton or Square Yard 

(e) 	 Tack Coat Ton (Undiluted) 

511 CHIP SEAL COAT: 

511.1 	 SCOPE: 

All bituminous material and cover coat material shall conform to the requirements 
specified herein. 

511.2 	 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 

apply. 

AASHTO M 81: Cut-Back Asphalt (Rapid-Curing Type)
 

AASHTO M 82: Cut-Back Asphalt (Medium-Curing Type)
 

AASHTO M 208: Cationic Emulsified Asphalt 

ASTM D 1139: Crushed Stone, Crushed Slag and Gravel for Single or 
Multiple Bituminous Surface Treatments. 
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ASTM D 2026: 

ASTM D 2027: 

ASTM D 2028: 

ASTM D 2397: 

511.3 SUBMITTALS: 

Cut-Back Asphalt (Slow-Curing Type) 

Cut-Back Asphalt (Medium-Curing Type) 

Cut-Back Asphalt (Rapid-Curing Type) 

Cationic Emulsified Asphalt 

The CONTRACTOR shall provide the ENGINEER a list of suppliers. Any other 
submittals shall be defined in the Special Conditions. 

511.4 MATERIALS: 

The type and grade of bituminous material will be shown on the Plans or defined in the 
Special Conditions and shall conform to the requirements of the applicable Quality 
Standards listed in Paragraph 511.2. 

Aggregate for cover coat material shall conform to the requirements of Subsection 
901.4.4. 

511.5 EXECUTION OF THE WORK: 

Prior to commencing seal coat operations, all vegetation shall be removed and the surface 
shall be swept where necessary. 

Bituminous material shall not be applied on a damp surface or when the ambient air 
temperature is below 60 degrees F., unless otherwise specified. 

Bituminous material shall be applied by means of a self propelled pressure distributor in 
a uniform, continuous spread over the section to be treated and within the temperature 
range specified. The quantity of bituminous material to be used per square yard shall 
be shown on the Plans or defined in the Special Conditions. If the texture of the surface 
is such that bituminous material penetrates too rapidly, a preliminary application of from 
0.05 to 0. 10 gallon per square yard of surface may bo required. The distributor shall be 
moving forward at proper application speed at the time the spray bar is opened. Any
skipped areas of deficiencies shall be corrected. Junctions of spreads shall be carefully 
made to assure a smooth riding surface. 

The length of spread of bituminous material shall not be in excess of that which trucks 
loaded with cover coat material can immediately cover. 
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The spread of bituminous material shall not be more than 6 inches wider than the width 
covered by the cover coat material from the self propelled, mechanical spreading device. 

Under no circumstances shall operations proceed in such manner that bituminous material 
will be allowed to chill, set tip, dry, or otherwise impair retention of the cover coat. 

The distributor, when not spreading, shall be parked so that the spray bar or mechanism 
will not drip bituminous materials on the surface of the traveled way. 

Immediately following the application of the bituminous material, cover coat material 
shall be spread in quantities as designated. Spreading shall be accomplished in such a 
manner that the tires of the trucks or aggregate spreader at rho time contact the uncovered 
and newly applied bituminous material. 

If directed, the covet coat material shall be moistened with water to eliminate or reduce 
the dust coating of the aggregate. 

Immediately after the cover coat material is spread, any deficient areas shall be covered 
by additional material. Initial rolling shall begin immediately behind the spreader and 
shall consist of one complete coverage with a roller Pneumatic tire rolling shall begin 
immediately after completion of the initial rolling and shall be continued until 3 complete 
coverages are obtained. Pneumatic tire rolling shall be completed the :ame day the 
bituminous material and cover coat materials are applied. 

511.6 QUALITY CONTROL: 

Bituminous seal coat testing and testing laboratory services required shall conform to the 
applicable portions or Section 800 unless otherwise detailed in the Special Conditions. 

Refineries or distributors shall provide a one-quart test sample for each shipment 
conveyed to the project. Weight tickets will accompany each load of bituminous material 
and each load of cover coat material. 

511.7 CLEAN UP: 

Application methods which result in discoloration of concrete curbs and concrete gutters 
will not be permitted. Spills will be blotted immediately and the blotter material shall 
be disposed of in a satisfactory manner. 

After the application of the cover coat material, !he surface where specified shall be 
lightly broomed or othervise maintained as directed for a period of 4 days. Maintenance 
of the surface shall include the distribution of cover coat material and cover of any area 
deficient of cover coat material. The maintenance shall be conducted so as not to 
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displace imbedded material. Excess material shall be swept from the entire surface by 

means of approved brooms or street sweepers at the time determined. 

511.8 	 METHOD OF MEASUREMENT: 

Seal coat will be measured by the number of square yards complete in place. 

511.9 	 BASIS OF PAYMENT: 

Payment shall be made at the Contract Unit Price per square yard. The Bid Price shall 
be considered to include all materials, labor, equipment and incidentals required to apply 
the bituminous material and cover coat material in accordance with the Project Plans and 
Specifications and shall be full compensation for the item complete in place. 

513 SLURRY SEAL COAT: 

513.1 	 SCOPE: 

Slurry seal shall be a mixture of asphalt emulsion, mineral aggregate, mineral fillers, and 
water properly proportioned, mixed and spread on the pavement surface in accordance 
with this specification or as directed by the ENGINEER. 

513.2 	 MATERIALS: 

The bituminous material and mineral aggregates shall be as specified in Section 915. 

(a) Type I - This is the recommended type for thin applications and for airfield 
usage. 

(b) Type II - This is the recommended type when surfaces contain 
voids and when it is desired to provide a minimum 
surface. 

shallow 
wearing 

(c) 	 Type III - This is the recommended type for use on roads where it is 
intended to provide a moderate wearing surface. 

Care shall be exercised o prevent segragation of aggregate in storage and handling; if 
segragation occurs, the material shall be rehandled, prior to mixing, in a manner to 
correct the segregation. 
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513.3 	 DETERMINATION OF JOB MIX: 

Trial mixes shall be prepared to determine proportions. Measured wear on accepted trial 
mix shall not exceed 25 percent when tested by California Test Method No. 355A. 
Surface textere, tackiness and mix segragation shall be acceptable to the ENGINEER. 
Samples of materials to be used on the job shall he used to determine job mix and shall 
be available in sufficient quantity to produce not less than 30 pounds of emulsified 
asphalt slurry mixture. The mixture shall have the following characteristic: the 
dehydrated slurry tested shall not pick up on the roller. 

513.3.1 Fluidity: 

The mixture shall be sufficiently free flowing to fill cracks in the pavement. This 
shall be accomplished by the addition of water as required. 

513.3.2 	 Non-Segregation:
 

The mixture shall not segregate during or after laydown.
 

513.3.3 Surface Texture: 

The mixture shall have a non-skid texture. 

To extablish a starting point for the amount of bituminous material to be added 
in the trial mix, the percent of residual asphalt may be established by use of the 
following formula in lieu of the C.K.E. procedure. California Test Method No. 
303. 

P=.03a + .06b + .5c 

Where P = Percentage of residual asphalt by weight 

a = Percentage aggregate retained on No. 8 sieve 

b = Percentage aggregate passing No. 8 sieve and retained on 
No. 200 sieve. 

c = Percent of aggregate passing No. 200 sieve 

513.3.4 Trial Applications: 

The CONTRACTOR shall place a test strip o 60 square yards in the area 
designated by the ENGINEER. The test section'; shall be placed using the same 
equipment and methods as will be used on the job. Slurry mixtures placed in test 
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strips shall conform to design mix with minor variations to obtain crack filling,
bond to pavement and desired skid resistant texture. In the event that the 
materials do not meet the requirements for fluidity, non-segregation, or surface 
texture, a new job mix shall be formulated and tested. Work shall not proceed
before approval of a design mix and acceptance following the placing of a test 
strip. 

513.4 EQUIPMENT: 

Equipment used in the performance of the work shall be subject to approval by the 
ENGINEER and shall be maintained in satisfactory working condition at all times. 

Descriptive information on the slurry mixing and applying equipment to be used shall be 
submitted for approval not less than 7 days before the work starts. 

513.4.1 Mixer: 

The slurry mixing machine shali be a continuous flow mixing unit and be capable
of delivering accurately a predetermined proportion of aggregate, water, and 
asphalt emulsion to the mixing chamber and to discharge the thoroughly mixed 
product on a continuous basis. The aggregate shall be prewetted immediately 
prior to mixing with the emulsion. The mixing unit of the mixing chamber shall 
be capable of thoroughly blending all ingredients together. No excessive mixing 
shall be permitted. 

The mixing machine shall be equipped with an approved fines feeder that 
provides an accurate metering device or method to introduce a predetermined
proportion of mineral filler into the mixer at the same time and location that the 
aggregate is fed. The fines feeder shall be used whenever added mineral filler 
is a part of the aggregate blend. 

The mixing machine shall be equipped with a water pressure system and fog type 
spray bar adequate for complete water fogging of the surface preceding spreading
equipment with an application of 0.05 to 0. 10 gallon per square yard. 

Sufficient machine storage capacity to mix properly and apply a minimum of 5 
tons of the slurry shall be provided. Proportioning devices shall be calibrated 
prior to placing slurry seal. 

513.4.2 Self-contained Slurry Machine: 

The machine shall be capabie of rapid discharge of the mixed materials into a 
spreader having suitable controls to allow adjustment for variations in pavement
grades and slope. The spreader shall be similar to the spreader box specified 
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below. The spreader box may be either an integral part of self contained slurry 
machine or a separate towed unit. 

The self-contained slurry unit shall be mounted on a truck or other vehicle 
capable of producing evenly controlled low rates of speed throughout the 
operation so that the slurry is spread evenly and all cracks are filled. 

513.4.3 Slurry Spreading Elquipment: 

Attached to the mixer machine shall be a mechanical type squeegee distributor 
equipped with flexible material in contact with the surface to prevent loss of 
slurry from the distributor. It shall be maintained to prevent loss of slurry on 
varying grades and crown by adjustments and baffles to assure uniform spread. 
There shall be a lateral control device and a flexible strike off. The spreader box 
shall have an adjustable width. The box shall be kept clean, and built-up asphalt 
and aggregate on the box shall not be permitted. The use of burlap drags or 
other drags may be approved by the ENGINEER. 

513.4.4 Rollers: 

Rollers shall be smooth pneumatic-tired, self-propelled or towed type. Rollers 
shall have a weight of not less than 2,000 pounds per wheel and shall have not 
less than 7 wheels, so spaced that the gap between adjacent tires will be covered 
by the tread of the following tire. Tires shall be inflated to a minimum of 50 psi. 
The rollers shall be equipped with water tanks and sprinkler apparatus which shall 
be used to keep the wheels damp and prevent adherence of the bituminous 
materials to the wheels. Steel wheeled rollers may be used in supplementary 
capacity if required by the Special Conditions. 

513.4.5 Cleaning Fqliipment: 

Power brooms, power blowers, air compressors, water flushing equipment, and 
hand brooms shall be suitable for cleaning the surface and cracks of the old 
surface. 

513.4.6 ltand Tools: 

Hand Squeegees, shovels, and other equipment shall be provided as necessary to 
perform the work. 
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513.5 CONSTRUCTION METHODS: 

513.5.1 General Requirements: 

The slurry seal shall be applied only when the existing surface is free from 
puddles of water. Slurry seal shall not be applied when the pavement is wet and 
shall be applied only when the atmospheric temperature is at least 70 degrees F. 
and rising, unless otherwise directed. The slurry seal surface shall consist of a 
mixture of emulsified asphalt, mineral aggregate, mineral filler if required, and 
water, properly proportioned, mixed, and spread evenly on the surface as 
specified and as directed. The cured slurry shall have a homogeneous 
appearance, fill all cracks, adhere firmly to the surface and have skid resistant 
texture. 

513.5.2 Preparation of Surface: 

Immediately prior to applying the slurry, the surface shall be cleaned of all loose 
material, including dust, vegetation, and any objectionable material. Any 
standard cleaning method used to clean pavements will be acceptable, except 
water flushing will not be permitted in areas where a considerable number of 
cracks are present in the pavement surface. The ENGINEER shall give final 
approval of the acceptability of the surface. 

All surfaces shall be cleaned of dirt, clay, or other objectionable material by 
means of power brooms or blowers, or other approved equipment supplemented 
with hand brooms. Surface cracks shall be cleaned and blown out with 
compressed air, 90 psi at the nozzle, immediately before sweeping or vacuum 
operations. 

513.5.3 Tack Coat Application: 

Following the preparation for sealing and 2 to 24 hours prior to the application 
of slurry seal, a tack coat application conforming to Section 506, shall be applied 
with a distributor at the rate of 0.05 to 0. 10 gallon diluted, per square yard of 
surface. 

513.5.4 Mixing of Slurry: 

The mixing shall be sufficient to produce a uniform mixture, but is shall not 
continue for more than 4 minutes. If breaking, hardening, segregation, balling, 
or lumping occurs during the mixing process, the batch shall be discarded. 

Suitable methods such as barricades, flagmcn, pilot cars, etc., shall be used to 
protect the uncured slurry surface from all types of traffic. The ENGINEER 
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shall have final approval of the method used. Any damage to the uncured slurry 
shall be the responsibility of the CONTRACTOR. 

513.5.5 Application of Slurry Seal: 

No mix shall be spread if there is a possibility of rain before the mix has dried, 
or during periods of abnornially high hun midity. 

The surface shall he fogged with water directly prcceding the spreader. The 
slurry mixture shall be of tie desired consistency when deposited on the surface 
and no additional elements shall be added. A sufficient amount of slurry shall be 
carried in all parts of the spreader at all times so that complete coverage is 
obtained. 

No segregation of the emulsion and aggregates fines from the coarse aggregate 
will be permitted. No streaks such as caused by oversized aggregate will be left 
in the finished pavement. No excessive build-up nor unsightly appearance shall 
be permitted on lonitudinal or transverse joints. Approved squeegees shall be 
used to spread slurry in areas inaccessable to the slurry mixer. Care shall be 
exercised in leaving no unsightly appearance from hand work. Treated areas will 
be allowed to cure until such time as the inspector in charge permits their opening 
to traffic. 

Burlap bags, jute mats, or carpeting suitable to smooth longitudinal joints or laps 
of adjacent lanes of slurry application shall be provided and shall be used if 
ordered by the ENGINEER. 

As soon as the asphalt slurry has set sufficiently to prevent any material being 
picked up, it shall be rolled by a minimum of 4 complete coverages, as directed. 
Rolling shall continue until all ridges have been ironed out and a uniformly 
smooth surface is obtained. The slurry seal shall be protected from traffic by 
barricades and markers for at least 4 hours and longer when the weather condition 
and thickness of the slurry seal require additional time for proper drying. 

513.6 METHOD OF MEASUREMENT: 

Quantities of materials for this work wili be paid for at the contract price per unit of 
measurement for each of the following pay items, as indicated in the proposal: 

(a) Bituminous rack Coat Ton (Undiluted) 

(b) Emulsified Asphalt for Slurry Ton (Undiluted) 
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(c) Fine Aggregate Ton 

(d) Specified Mineral Filler Ton 

513.7 BASIS OF PAYMENT: 

Payment shall be full compensation for furnishing, mixing and placing all materials 
specified in the proposal, with no allowance for waste, and shall include all labor, 
equipment, tools, water for dampening the pavement, and incidentals necessary to 
complete the work as prescribed and as directed by the ENGINEER. 

Any slurry placed in the absence of the ENGINEER, or any slurry rejected due to 
improper placing, improper proportion of materials, or materials found to be defective, 
will not be paid for. 

Payment for all measures necessary to direct and escort traffic through the area being 
sealed will be made as specified under Section 601, and the Special Conditions where 
required. 

514 FOG SEAL COATS: 

514.1 SCOPE: 

Fog seal coats on bituminous paved surfaces shall consist of the application of emulsified 
asphalt, grade SS-lh, and a sand blotter when necessary, or when directed by the 
ENGINEER. 

514.2 TIME OF APPLICATION AND WEATHER CONDITIONS: 

Fog seal coats on new pavements shall be applied the same day the bituminous paving 
is completed or as soon thereafter as possible. 

Emulsified asphalt shall be applied when the surface is dry or damp, but not wet and 
when there is no threat of rain. The ambient temperature shall be at least 50 degrees F. 
and rising and the application shall cease when the temperature is 55 degrees F. and 
falling. 

514.3 MATERIALS: 

514.3.1 Emulsified Asphalt: 

Unless otherwise specified in the Special Conditions, emulsified asphalt shall be 
grade SS-lh as specified in Section 913, diluted with a minimum of 1 part of 
water to 1 part of emulsified asphalt. 
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514.3.2 Sand Blotter: 

The sand or crusher fines shall be as specified in Section 901 and shall be graded 
in accordance with the following sieve analysis: 

SIEVE SIZE PERCENTAGE PASSING 

(BY WEIGHT)I_ 

3/8" 100% 
No. 4 90- 100% 

No. 200 0-12% 

514.4 TESTS, TEST REPORTS AND CERTIFICATES: 

Asphalt emulsion shall be tested as specified in Section 913. 

Test reports and certificates shall be as specified in Section 911. 

514.5 PREPARATION OF SURFACES: 

Immediately before applying the emulsion, the area to be surfaced shall be cleaned of dirt 
and loose material by means of power brooms, supplemented by hand brooms if 
necessary, except that when the fog seal is applied within 24 hours from the time a 
bituminous paving is completed, the brooming may be omitted provided the condition of 
the surface is approved by the ENGINEER. In any case, the seal coat shall not be 
applied until an inspection of the surfaces has been made by the ENGINEER and he has 
determined that the surfaces are suitable for application of the emulsion. 

514.6 APPLICATION OF ASPHALT EMULSION: 

The diluted material shall be well mixed before applying. It shall be applied by a 
distributor truck equipped with fog nozzles, at the approximate rate of 0.10 gallon per 
square yard. The exact rate shall be as directed by the ENGINEER. The distributor 
truck shall be as specified in Section 912. 

514.7 SAND BLOTTER: 

After the asphalt emulsion has cured to such extent that the emulsion will not be picked 
up by traffic, a sand blotter shall be applied as directed or required by the ENGINEER 
where there is an excess of asphalt. After the treated area has been opened to traffic, 
any excess asphalt emulsion that comes to the surface shall be immediately covered with 
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additional sand. The CONTRACTOR shall remove all excess blotter material within 72 

hours after application unless otherwise directed by the ENGINEER. 

514.8 PROTECTION TO ADJACENT PROPERTY: 

Care shall be taken to prevent the spraying of asphalt emulsion on adjacent pavements 

and that portion of the pavement being used for traffic, on structures, guard rails, guide 

posts, markers, trees, shrubs, and adjacent property, improvements and facilities of all 

kinds. 

514.9 PROTECTION TO SEAL COAT: 

The seal coat shall be protected by barricades until the ENGINEER directs that the 

pavement is to be opened to traffic. 

514.10 BASIS OF PAYMENT: 

Payment for asphalt emulsion in place will be by the ton, undiluted. 

Payment for furnishing and applying sand blotter in place will be paid for as an extra 

work item. 

517 PORTLAND CEMENT: 

517.1 SCOPE: 

Concrete pavement work shall consist of Portland Cement concrete placed on a prepared 

subgrade in accordance with these Standards. The completed work shall conform to the 

cross sections shown on the Plans. The completed work shallthicknesses and typical 
those established by theconform to the lines and grades shown on the Plans or to 

ENGINEER at the jobsite. 

517.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 

apply. 

AASHTO M 6: Fine Aggregates for Portland Cement Concrete 

33: Preformed Expansion Joint Fillers for Concrete (BituminousAASHTO M 

Type)
 

43: Standard Sizes of Coarse Aggregates for Highway ConstructionAASHTO M 
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AASHTO M 80: Coarse Aggregates for Portland Cement Concrete 

AASHTO M 153: Preformed Sponge Rubber and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction 

AASHTO M 173: Concrete Joint Sealer Hot Poured Elastic Type 

AASHTO M 213: Preformed Expansion Joint Fillers for Concrete Paving and 
Structural Construction 

AASHTO T 11: Deleterious Material 

AASHTO T 23: Making and Curing Concrete Compressive and Flexural Strength 
Test Specimens in the Field. 

AASHTO Y 176: Sand Equivalent 

ASTM 448: Standard Sizes of Coarse Aggregates for Highway Construction 

ASTM D 994: Preformed Expansion Joint Fillers for Concrete (Bituminous 
Type) 

ASTM D 1190: Concrete Joint Sealer Hot Poured Elastic Type 

ASTM D 1751: Preformed Expansion Joint Fillers for Concrete Paving and 
Structural Construction 

ASTM D 1752: Preformed Sponge Rubber and Cork Expansion Joint Fillers 

for Concrete Paving and Structural Construction 

ASTM D 1850: Concrete Joint Sealer Cold Application Type 

517.3 SUBMITTALS: 

The CONTRACTOR shall submit trip tickets for each load of concrete. Tickets shall 
show weight of all materials and additives used in each batch. The CONTRACTOR 
shall submit a list of material suppliers prior to commencing work. All other submittals 
shall be defined in the Special Conditions. 

517.4 MATERIALS: 

Pavement concrete shall conform to the requirements for Class A, Class B or Class P as 
shown in Section 925. 
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The Class of concrete will be set forth in the Special Conditions. Based on a satisfactory
trial mix, and the ENGINEER'S approval, the CONTRACTOR shall have the option of 
substituting approved fly ash for Portland Cement in any class concrete shown in this 
Subsection up to a maximum of 20% by weight. The total weight of cement plus fly ash 
shall not be less than the minimum weight for cement content as shown in the Concrete 
Table for any given class. Where the voluntary use of fly ash by the CONTRACTOR 
results in delays, necessary changes in admixture quantities or admixture source or 
unsatisfactory work, the costs of such delays, changes or corrective actions shall be borne 
by the CONTRACTOR. In the event the finished concrete is unsuitable for its intended 
purpose, the use of fly ash will be discontinued. 

Joint Fillers shall conform to the requirements of the applicable Quality Standards listed 
in 517.2. The type will be specified in the Special Conditions. 

517.5 	 EXECUTION OF THE WORK: 

517.5.1 Equipment: 

(a) 	 Batching plant and equipment 

1. 	 General. The batching plant shall include bins, weighing, hoppers 
and scales for the fine aggregate and for each size of coarse 
aggregate. If cement is used in bulk, a bin, hopper and separate 
scale for cement shall be included. Cement weighing hoppers shall 
be properly sealed and vented to preclude dusting during
operation. A single weighing hopper with an accumulative scale 
will be permitted, provided a separate scale is used for weighing 
cement. 

2. 	 Bins and hoppers. Bins with adequate separate compartments for 
fine aggregate and for each size of coarse aggregate shall be 
provided in the batching plant. 

3. 	 Scales. The scales for weighing aggregates and cement shall be of 
either the beam-type or the springless dial type, and shall be 
approved by the ENGINEER. 

(b) 	 Mixers 

1. 	 General. Each mixer shall have a manufacturer's plate showing
the capacity of the drum in terms of volume of mixed concrete and 
the speed of rotation of the mixing drum or blades. 
Manufacturer's plate shall be attached to a prominent place. 
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2. 	 Mixers at site of construction. Mixers shall be capable of 
combining the aggregates, cement, and water into a thoroughly 
mixed and uniform mass within the specified mixing period, and 
of discharging and distributing the mixture without segregation of 
the prepared grade. 

3. 	 Nonagitator trucks. Bodies of nonagitating hauling equipment for 
concrete shall be smooth, mortartight, metal containers and shall 
be capable of discharging the concrete without segregation. 

(c) 	 Consolidating and Finishing Equipment. Concrete shall be spread, 
struck-off and finished by mechanical equipment, unless otherwise 
permitted. 

Consolidation shall be accomplished by vibrators for the full width of 
concrete paving slabs. They may be either the surface pan type or the 
internal type with either immersed tube or multiple spuds. They may be 
attached to the spreader or the finishing machine, or may be mounted on 
a separate carriage. They shall not come in contact with the joint, load 
transfer device, subgrade or side forms. 

(d) 	 Concrete saw. When sawing joints, the CONTRACTOR shall provide 
sawing equipment and adequate in number of units and power to complete 
the sawing with a water-cooled diamond edge saw blade or an abrasive 
wheel to the required dimensions and at the required rate. The 
CONTRACTOR shall provide adequate artificial lighting facilities for 
night sawing. 

(e) 	 Forms. Straight side forms shall be made of a metal having a thickness 
of not less than 7/32 inch and shall be furnished in sections not less than 
10 feet in length. Forms shall have a depth equal to or greater than the 
prescribed edge thickness of the concrete, and a base width equal to or 
greater than the depth of the forms. Flexible or curved forms of proper 
radius shall be used for curves of 100-foot radius or less. Forms shall be 
provided with adequate devices for secure setting, so that when in place 
they will withstand, without visible spring or settlement, the impact and 
vibration of the consolidating and finishing equipment. Flange braces 
shall extend outward on the base not less than 2/3 the height of the form. 
Forms with battered top surfaces, and bent, twisted, or broken forms shall 
be removed from the work. 

Built-up forms shall not be used except where the total area of pavement 
of any specified thickness on the project is less than 2,000 square yards. 
The top face of the form shall not vary from a true plane more than 1/8 

1/87 	 500 - 58 

"77,
 



inch in 10 feet, and the upstanding leg shall not vary more than 1/4 inch. 
The forms shall contain provisions for locking the ends of abutting form 
sections together tightly and for secure setting. 

Forms 	for bridge approach slabs or for pavement areas with irregular
dimensions shall be made of metal or straight, sound timber. Forms shall 
be free from warp and of sufficient strength to resist springing out of 
shape. 

517.5.2 Preparation of Grade: 

After the roadbed has been graded and compacted, the grade shall be trimmed 
approximately to correct elevation extending the work at least 2 feet beyond each 
edge of the proposed concrete pavement. Any work required beyond the planned
roadbed necessary to support the CONTRACTOR'S paving equipment will not 
be paid for separately, but will be included in the cost of the work. 

517.5.3 Setting Forms: 

(a) 	 Base support. The foundation under the forms shall be hard and true to 
grade, so that the form, when set, will be firmly in contact for its whole 
length and at the specified grade. 

(b) 	 Form setting. Forms shall be set in advance of the point where concrete 
is being placed, so as to not interfere with concrete placement. Forms 
shall be staked into place with not less than 3 pins for each 10-foot 
section. Form sections shall be tightly locked, free from play or 
movement in any direction. The forms shall not deviate from true line by 
more than 1/4 inch at any point. No excessive settlement or springing of 
forms under the finishing machine will be tolerated. Forms shall be 
cleaned and oiled prior to the placing of concrete. 

(c) 	 Grade and alignment. The alignment and grade elevations of the forms 
shall be checked and corrections made by the CONTRACTOR 
imm6diately before placing the concrete. When any form has been 
disturbed or any grade has become unstable, the form shall be reset and 
rechecked. 

517.5.4 Conditioning of Subgrade or Base Course: 

When side forms have been securely set to grade, the subgrade or base course 
shall be brought to proper cross section. High areas shall be trimmed to proper
elevation. Low areas in untreated subbase may be filled and compacted to a 
condition similar to that of the surrounding grade, or filled with concrete integral 
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with the pavement. The finished grade shall be maintained in a smooth and 
compacted condition until the pavement is placed. 

Unless water-proof subgrade or base course cover material is specified, the 
subgrade or base course shall be uniformly moist when the concrete is placed. 
If it subsequently becomes too dry, the subgrade or base course shall be 
sprinkled, but the method of sprinkling shall not be such as to form mud or pools 
of water. 

517.5.5 Limitations of Mixing: 

Concrete shall be mixed, placed, and finished only during periods of sufficient 
natural light, unless an adequate and approved artificial lighting system is 
provided. 

Mixing and concreting operations shall be discontinued when a descending 
ambient air temperature in the shade and away from artificial heat reaches 40 
degrees F. and not resumed until an ascending ambient air temperature in the 
shade and away from artificial heat reaches 35 degrees F., unless authorized in 
writing by the ENGINEER. 

When concreting is authorized during cold weather, the aggregates may be heated 
by either steam or dry heat prior to being placed in the mixer. The apparatus 
used shall heat the mass uniformly and shall be so arranged, as to preclude the 
possible occurrence of overheated areas which might injure the materials. The 
temperature of the mixed concrete shall be not less than 50 degrees F. and not 
more than 80 degrees F. at the time of placing it in the forms, unless otherwise 
authorized. 

If the air temperature is 35 degrees F. or less at the time of placing concrete, the 
ENGINEER may require the water and/or the aggregates to be heated to not less 
than 70 degrees F. and not more than 150 degrees F. Concrete shall not be 
placed on frozen subgrade, nor shall frozen aggregates be used in the concrete. 
Maximum temperature of the mixed concrete shall not exceed 90 degrees F. in 
concreting operations during the summer months. 

517.5.6 Placing Concrete: 

Concrete pavement may be placed using slip form methods or fixed forms. 

The concrete shall be deposited on the prepared subgrade or base course in such 
manner as to require as little rehandling as possible. Unless truck mixers, truck 
agitators, or nonagitating hauling equipment are equipped with means for 
discharge of concrete without segregation of the materials, the concrete shall be 
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unloaded into an approved spreading device and mechanically spread on the grade
in such manner as to prevent segregation of the materials. Necessary hand 
spreading shall be done with shovels, not rakes. Workmen shall not be allowed 
to walk in the freshly mixed concrete with boots or shoes coated with earth or 
foreign substances. 

Where concrete is to be placed adjoining a previously constructed lane of 
pavement and mechanical finishing equipment will be operated upon the existing
lane of pavement, that lane shall have attained a minimum compressive strength 
of 2,000 psi. 

Concrete shall be thoroughly consolidated against and along faces of all forms and 
along the full length and on both sides of all joint assemblies by means of 
vibrators inserted in the concrete. Vibrators shall not be permitted to come in 
contact with a joint assembly, the grade, or a side form. 

Concrete shall be deposited as near to expansion and contraction joints as possible
without disturbing them, but shall not be dumped from the discharge bucket or 
hopper into a joint assembly unless the hopper is well centered on the joint 
assembly. 

517.5.7 Strike-off of Concrete and Placement of Reinforcement: 

Following the placing of the concrete, it shall be struck off to conform to the 
cross section shown on the Plans and to an elevation such that when the concrete 
is properly consolidated and finished, the surface of the pavement will be at the 
elevation shown on the Plans or established. When reinforced concrete pavement
is placed in two layers, the entire width of the bottom layer shall be struck off to 
such length and depth that the sheet of fabric or bar mat may be laid full length 
on the concrete in its final position without further manipulation. The 
reinforcement shall then be placed directly upon the concrete, after which the top
layer of the concrete shall be placed, struck off and screeded. Any portion of the 
bottom layer of concrete which has been placed more than 30 minutes without 
being covered with the top layer, shall be removed and replaced with freshly
mixed concrete at the CONTRACTOR'S expense. When reinforced concrete is 
placed in one layer, the reinforcement may be positioned in advance of concrete 
placement or it may be placed in plastic concrete, after spreading by mechanical 
or vibration means. 

Reinforcing steel shall be free from dirt, oil, paint, grease, loose mill scale, or 
loose or thick rust which could impair bond of the steel with the concrete. 
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517.5.8 Joints: 

Joints shall be of the type and dimensions detailed and constructed at locations 
required by the Plans. 

(a) 	 Construction joints. 

1. 	 Longitudinal construction joints. Deformed steel tie bars of 
specified length, size, spacing and material shall be placed 
perpendicular to the longitudinal joints; they shall be placed and 
rigidly secured by chairs or other approved methods. When 
adjacent lanes of pavement are constructed separately, tie bars may 
be bent at right angles against the form of the first lane constructed 
and subsequently straightened into final position before the 
concrete of the adjacent lane is placed or in lieu of bent tie bars, 
approved two piece connectors may be used. The construction 
joint shall be slightly tooled while concrete is still plastic and later 
sawed and sealed after concrete has hardened. 

2. 	 Transverse construction joints. Deformed steel tie bars shall be placed 
perpendicular to the construction joint through holes in the header set to 
form the butt joint, or by other approved methods. The construction joint 
may be slightly tooled while the concrete is still plastic, or after the 
concrete has hardened it may be ground to produce a straight, even, 
workmanlike butt joint. 

(b) 	 Weakened plane joints. Weakened plane joints shall be formed by sawing 
or placement of a plastic parting strip in accordance with the requirements 
of this Subsection or as otherwise approved by the ENGINEER. 

1. 	 Longitudinal weakened plane joints. Deformed steel tie bars may 
be pushed or otherwise inserted into position in the plastic concrete 
by an acceptable method. The weakened plane joint may then be 
made by sawing the joint in hardened concrete in accordance with 
Plan details. 

Longitudinal sawed joints shall be cut before any equipment or 
vehicles are allowed on the pavement. 

2. 	 Transverse weakened plane joints. Transverse weakened plane 
joints shall be formed either by inserting a plastic strip into plastic 
concrete or by sawing a groove in hardened concrete in accordance 
with Plan details. 
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(c) 

517.5.9 

(a) 

Plastic strip shall be placed so that it is 1/8 inch below and 
perpendicular to the concrete pavement surface before finishing 
and texturing. Equipment and methods used to insert the plastic 
strip shall be capable of providing proper placement of the plastic 
strip without twisting or curling and shall provide a neat and 
workmanlike surface after installation. Splicing shall be with ends 
butted. All voids or tearing of the pavement surface caused by the 
insertion tool shall be reworked as necessary to provide dense 
homogenous concrete along each side of the plastic strip. 

Time schedule for sawing transverse weakened plane joints shall 
be as follows: Every 2nd joint shall be sawed within 4 to 12 hours 
after pavement placement, provided that the concrete has 
sufficiently set so as to preclude any possibility of aggregate 
particles becoming dislodged by the action of the saw. Unless 
otherwise directed by the ENGINEER, the exact time of sawing 
will be as determined by the CONTRACTOR and will be 
dependent upon weather conditions, temperatures and other factors 
affecting the setting of the concrete. The intermediate joints shall 
be sawed within 48 hours after pavement placement. 
Requirements for sealing of sawed transverse joints are the same 
as for longitudinal weakened plane joints. 

Expansion joints. Preformed joint filler shall be furnished in lengths equal 
to the pavement width or equal to the width of one lane. Damaged or 
repaired joint filler shall not be used unless approved. The expansion 
joint filler shall be held in a vertical position. An approved installing bar, 
or other device, shall be used if required to secure preformed expansion 
joint filler at the proper grade and alignment during placing and finishing 
of the concrete. Finished joints shall not deviate more than 1/4 inch in 
the horizontal alignment from a straight line. If joint fillers are assembled 
in sections, there shall be no offsets between adjacent units. Plugs of 
concrete will not be permitted anywhere within the expansion space. 
Expansion joints shall be formed at all existing or proposed structures and 
features projecting through, into or against the pavement. 

Final Strike-off, Consolidation and Finishing: 

Sequence. The sequence of operations shall be the strike-off and 
consolidation, floating and removal of laitance, straight-edging, and final 
surface finish. 
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The addition of superficial water to the surface of the concrete to assist in 
finishing operations will not normally be permitted. If the application of 
water to the surface is required, it shall be applied as a fog spray be 
means of approved spray equipment. 

(b) Finishing at joints. 

1. The concrete shall be placed under and around all load transfer 
devices, joint assembly units, and other features designed to extend 
into the pavement. Concrete adjacent to joints shall be 
mechanically vibrated as required in Subsection 517.5.6. 

2. After the concrete has been placed and vibrated, the finishing 
machine shall be brought forward, operating in such manner as to 
avoid damage to joints. If operation of the finishing machine 
appears to be causing damage to the joints, the machine shall be 
stopped when the front screed is approximately 8 inches from the 
joint. The front screed shall be lifted, set directly on top of the 
joint and the forward motion of the finishing machine resumed. 
When the second screed is close enough to permit the excess 
mortar in front of it to flow over the joint, it shall be lifted and 
carried over the joint. Another pass with the finishing machine 
over the joint without lifting the screeds will be required. 

(c) Finishing. Unless otherwise specified, hand finishing methods will not be 
permitted, except under the following conditions: 

In the event of breakdown of the mechanical equipment, hand methods 
may be used to finish the concrete already deposited on the grade when 
the breakdown occurs. 

Narrow widths or areas of irregular dimensions where operations of the 
mechanical equipment is impractical may be finished by hand methods. 
Upon approval by the ENGINEER, the slump may be increased up to 1 
inch above the maximum allowed in the Concrete 

Table in Subsection 517.4 for concrete in areas not accessible to 
mechanical finishing methods. Concrete shall be struck off and screeded 
as soon as placed. 

Consolidation shall be attained by the use of a suitable vibrator or other 
approved equipment. 
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In operation, the screed shall be moved forward on the forms with a 
combined longitudinal and transverse shearing motion, and so manipulated 
that neither end is raised from the side forms during the striking off 
process. If necessary, this shall be repeated until the surface is of uniform 
texture, true to grade and cross section, and free from porous areas. 

The use of vibrating roller screed type machines will be permitted for 
areas not accessible to normal finishing methods. 

(d) 	 Floating. After the concrete has been struck off and consolidated, it shall 
be further smoothed, trued, and consolidated as described below. 
Aluminum floats will not be permitted. 

The CONTRACTOR may use a machine composed of a cutting and 
smoothing float, or floats, suspended from and guided by a rigid frame. 
The frame shall be carried by four or more visible wheels riding on, and 
constantly in contact with, the side forms. 

If necessary, long-handled floats having blades not less than 5 feet in 
length 	 and 4 inches in width may be used to smooth and fill in 
open-textured areas in the pavement. Such long-handled floats shall not 
be used to float the entire surface of the pavement. After floating, any 
excess 	 water and laitance shall be removed from the surface of the 
pavement by a scraping straight edge 10 feet or more in length. 
Successive drags shall be lapped one-half the length of the blade. 

(e) 	 Final finish. After the surface has been straight edge tested and 
corrections made, a seamless strip of damp burlap, cotton fabric or other 
approved material shall be dragged longitudinally along the full width of 
pavement to produce a uniform surface of gritty texture. For pavement 
16 feet or more in width, the drag shall be mounted on a bridge which 
travels on the forms. The dimensions of the drag shall be such that a strip 
of material at least three feet wide is in contact with the full width of 
pavement surface while the drag is used. The drag shall consist of 
sufficient layers of material and maintained in such condition that the 
resultant surface finish is of uniform appearance and reasonably free from 
grooves over 1/16 inch in depth. Where more than one layer of drag 
material is required, the bottom layer shall be approximately six inches 
wider than the layer above. Drags shall be maintained clean and free 
from encrusted mortar. Drags that cannot be cleaned shall be discarded 
and new drags substituted. 
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(f) 	 Edging at forms and joints. After the final finish, but before the concrete 
has taken its initial set, the edges of the pavement along each side of each 
slab, and on each side of expansion joints, shall be worked with an 
approved tool. A well-defined and continuous radius shall be produced 
and a smooth, dense mortar finish obtained. The surface of the slab shall 
not be unduly disturbed by tilting of the tool during use. 

At all joints, any tool marks appearing on the slab adjacent to the joints 
shall be eliminated by brooming the surface. In doing this, the rounding 
of the corner of the slab shall not be disturbed. All concrete on top of the 
joint filler shall be completely removed. 

517.5.10 Curing: 

Immediately after the finishing operations have been completed and as 
soon as marring of the concrete will not occur, the entire surface of the 
newly placed concrete shall be covered and cured in accordance with one 
of the following methods. In all cases in which curing required the use 
of water, the curing shall have prior right to all water supply or supplies. 
Failure to provide sufficient coves material or lack of water to adequately 
take care of both curing and other requirements, shall be cause for 
immediate suspension of concreting operations. The concrete shall not be 
left exposed for more than 1/2 hour between stages of curing or during the 
curing period. 

(a) 	 Impervious membrane method. The entire surface of the pavement 
shall be sprayed uniformly with curing compound immediately 
after the finishing of the surface and before the set of the concrete 
has taken place, or if the pavement is cured initially with jute or 
cotton mats, it shall be applied upon removal of the mats if mats 
are removed prior to the expiration of the 72-hour curing period. 

Curing compound shall be applied under pressure, by mechanical 
sprayers, at a rate that does not exceed one gallon per 150 square 
feet of surface. The spraying equipment shall be the fully 
atomizing type equipped with a tank agitator. At the time or use, 
the compound shall be in a thoroughly mixed condition with the 
pigment uniformly dispersed throughout the vehicle. During 
application the compound shall be stirred continuously be effective 
mechanical means. Hand spraying or odd widths or shapes and 
concrete surfaces exposed by the removal of forms will be 
permitted. Curing compounds shall not be applied to the inside 
faces of joints to be sealed. Membrane curing compounds shall 
meet the requirements of the applicable quality standards in Section 
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517.2. Should the film become damaged from any cause within 
the required curing period, the damaged portions shall be repaired 
immediately with additional compound. 

Upon removal of side forms, the sides of the slabs exposed shall 
be protected immediately to provide a curing treatment equal to 
that provided for the surface. 

(b) Other acceptable curing methods may be used upon approval. 

517.5.11 Curing in Cold Weather: 

When the air temperature may be expected to fall below 35 degrees F., the 
methods and materials used shall be such that a minimum temperature of 40 
degrees F. will be maintained at the surface of the pavement. Any concrete 
damaged by frost action shall be removed and replaced at the CONTRACTOR'S 
expense. 

517.5.12 Sealing Joints: 

If the joints are to be sealed, they shall be filled with joint sealing material before 
the pavement is opened to traffic, and as soon after completion of the curing 
period as is feasible. Just prior to sealing, each joint shall be thoroughly cleaned 
of all foreign material, including membrane curing compound and the joint faces 
shall be clean and dry when the seal is applied. 

The sealing material shall be applied to each joint opening to conform to the 
details shown on the Plans or as directed by the ENGINEER. The pouring shall 
be done in such a manner that the material will not be spilled on the exposed 
surfaces of the concrete. Any excess material on the surface of the concrete 
pavement shall be removed immediately and the pavement surface cleaned. 

The use of sand or similar material as a cover for the seal will not be permitted. 
Poured joint-sealing material shall not be placed when the air temperature in the 
shade is less than 50 degrees F. unless approved. 

517.5.13 Concrete Pavement - Slip Form Method: 

When the pavement is to be constructed without the use of fixed forms, the 
following provision shall apply: 

(a) 	 Grade. After the grade or base has been placed and compacted to the 
required density, the areas which will support the paving machine shall be 
cut to the proper elevation by means of a properly designed machine. 
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In cases where stabilized bases are utilized and trimming the base is not 
practicable, and for any other type of base, the CONTRACTOR shall be 
responsible for irregularities caused by the CONTRACTOR'S work in the 
base, as they affect concrete pavement quantities. 

If the density of the base is disturbed by the grading operations, it shall 
be corrected by additional compaction before concrete is placed. The 
grade should be constructed sufficiently in advance of the placing of the 
concrete. If any traffic is allowed to use the prepared grade, the grade 
shall be checked and corrected immediately ahead of the placing of the 
concrete. 

(b) 	 Placing and consolidating concrete. The concrete shall be placed with an 
approved slipform paver designed to spread, consolidate, screed, and 
float-finish the freshly placed concrete in one complete pass of the 
machine in such manner that a minimum of hand finish will be necessary 
to provide a dense and homogenous pavement in conformance with the 
Plans and Specifications. The sliding forms shall be rigidly held together 
laterally to prevent spreading of the forms. The slip-form paver shall be 
operated with as nearly a continuous forward movement as possible and 
all operations of mixing, delivering and spreading concrete shall be so 
coordinated as to provide uniform progress with stopping and starting of 
the paver held to a minimum. If, for any reason it is necessary to stop the 
forward movement of the paver, the vibratory and tamping element shall 
also be stopped immediately. No tractive force shall be applied to the 
machine, except that which is controlled from the machine. 

(c) 	 Finishing. The surface smoothness and texture shall meet the 
requirements of Subsection 517.5.9 (e). 

(d) 	 Curing. Unless otherwise specified, curing shall be done in accordance 
with one of the methods included in Subsections 517.5. 10 and 517.5.11. 
The curing material shall be applied at the appropriate time and shall be 
applied uniformly and completely to all surfaces and edges of the 
pavement. 

517.6 	 QUALITY CONTROL: 

Concrete testing and laboratory testing services required shall conform to the applicable 
portions of Section 800 unless otherwise defined in the Special Conditions. 

Should 	any concrete or foreign materials fall on or be worked into the surface of a 
completed slab, they shall be removed immediately by approved methods. Concrete 
placed 	in forms shall be protected against the effects of rain. The CONTRACTOR shall 
furnish 	the concrete necessary for casting test beams and cylinders. 
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After the floating has been completed and the excess water removed, but while the 
concrete is still plastic, the surface of the concrete shall be tested for trueness with a 10 

foot straight edge. For this purpose the CONTRACTOR shall furnish and use an 
accurate 10 foot straight edge swung from handles 3 feet longer than one-half the width 
of the slab. The straight edge shall be held in contact with the surface in successive 
positions parallel to the road centerline and the whole area gone over from one side of 

the slab to the other as necessary. If the entire slab cannot be reached from the side, a 
working bridge shall be provided to enable this testing to be accomplished the full width 
of the slab. Advance along the road shall be in successive stages of not more than 
one-half the length of the straight edge. Any depressions found shall be immediately 
filled with freshly mixed concrete, struck off, consolidated and refinished. 

High areas shall be cut down and refinished. Special attention shall be given to assure 
that the surface across joints meets the requirements for smoothness. Straight edge 

testing and surface corrections shall continue until the entire surface is found to be free 
from observable departures from the straight edge and the slab conforms to the required 
grade and cross section. 

(a) 	 All manholes, water valves, range boxes, etc. shall be flush to 1/4 inch below the 
final surface roadway grade. 

(b) 	 Where the departure from the design cross slope exceeds 1/2 inch in 10 feet the 
pavement shall be removed and replace. 

(c) 	 Areas showing high spots greater than 1/8 inch but less than 1/2 inch in 10 feet 
shall be ground to within 1/8 inch of design elevation. 

517.7 	 CLEAN UP: 

The surface of the concrete pavement shall be thoroughly cleaned upon completion of the 
work and the site left in a neat and orderly condition. 

517.8 	 METHOD OF MEASUREMENT: 

Concrete pavement will be measured by the square yard. The yardage will be the 
number of square yards of concrete pavement completed and accepted. The width for 
measurement will be the width of the pavement shown on the typical cross section of the 
Plans including additional widening where called for, or as otherwise directed in writing 
by the ENGINEER. The length will be measured horizontally along the center line of 
each roadway. 

517.9 	 BASIS OF PAYMENT: 

Payment shall be made at the Contract Unit Price. The Bid Price shall be considered to 

include all materials, labor, equipment and incidentals required to construct the concrete 
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pavement in accordance with the Project Plans and Specifications and shall be full 
compensation for the item complete in place. 

No additional payment over the unit Contract Unit Price will be made for any pavement 
which has an average thickness in excess of that shown on the Plans. 

518 CONCRETE CURB, GUTTER, SIDEWALK AND DRIVEWAYS: 

518.1 SCOPE: 

Concrete work shall consist of air entrained Portland Cement concrete constructed on a 
prepared subgrade in accordance with these Specifications. The completed work shall 
conform to the thicknesses and typical cross sections shown on the Plans. The completed 
work shall conform to the lines and grades shown on the Plans or to those established 
by the ENGINEER at the jobsite. 

518.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. 

AASHTO M 33: Preformed Expansion Joint Fillers for Concrete (Bituminous 
Type) 

AASHTO M 153: Preformed Sponge Rubber and Cork Expansion Joint Fillers 
for Concrete Paving and Structural Construction 

AASHTO M 213: Preformed Expansion Joint Fillers for Concrete Paving and 
Structural Construction 

AASHTO T 23: Making and Curing Concrete Compressive and Flexural 
Strength Test Specimens in the Field 

ASTM 	 D 994: Preformed Expansion Joint Fillers for Concrete (Bituminous 
Type) 

ASTM 	 D 1751: Preformed Expansion Joint Fillers for Concrete Paving and 
Structural Construction 

ASTM 	 D 1752: Preformed Sponge Rubber and Cork Expansion Joint Fillers 
for Concrete Paving and Structural Construction 
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518.3 SUBMITTALS:
 

The CONTRACTOR shall submit trip tickets for each load of concrete. Tickets shall 
show weight of all materials and additives used in each batch. 

518.4 MATERIALS: 

Concrete shall conform to the requirements for Class A, B, CG or P as shown in Section 
925. 

The joint fillers shall meet the requirements of one or more of the Quality Standaici2 

listed in Paragraph 518.2. 

518.5 EXECUTION OF WORK: 

518.5.1 Subgrade Preparation: 

The subgrade shall be excavated or filled to the required grades and lines. All 
soft, yielding, or otherwise unsuitable material shall be removed and replaced
with suitable material. Filled sections shall be compacted and compaction shall 
extend a minimum of one foot outside the form lines. 

The subgrade shall be compacted to the density shown on the Plans and trimmed 

to provide a uniform surface at the correct elevation. 

518.5.2 Concrete Placement: 

Concrete transported in truck mixers or truck agitators shall be delivered to the 
site of the Work and completely discharged within a period of ninety (90) minutes 
after the cement comes in contact with the mixing water or with the combined 
aggregates containing free moisture in excess of 2% by weight. 

The concrete shall be placed either by an approved slipform/extrusion machine, 
by the formed method, or by a combination of these methods. The subgrade shall 
be conditioned to provide a uniformly moist surface when concrete is placed. 

518.5.2.1 Machine Placement: 

The slipform/extrusion machine shall be so designed as to place, spread, 
consolidate, screed, and finish the concrete in one complete pass in such 
a manner that a minimum of hand finishing will be necessary to provide 
a dense and homogenous concrete section. The machine shall shape, 
vibrate, and/or extrude the concrete for the full width and depth of the 
concrete section being placed. It shall be operated with as nearly a 
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continuous forward movement as possible. All operations of mixing, 
delivery, and spreading concrete shall be so coordinated as to provide 
uniform progress, with stopping and starting of the machine held to a 
minimum. 

518.5.2.2 Formed Method: 

The forms shall be of metal or other suitable material that is straight and 
free from warp, having sufficient strength to resist the pressure of the 
concrete without displacement and sufficient tightness to prevent the 
leakage of mortar. Flexible or rigid forms of proper curvature may be 
used for curves having a radius of 100 feet or less. Division plates shall 
be metal. 

The front and back forms shall extend for the full depth of the concrete. 
All of the forms shall be braced and staked so that they remain in both 
horizontal and vertical alignment until their removal. They shall be 
cleaned and coated with an approved form-release agent before concrete 
is placed against them. 

The concrete shall be deposited into the forms without segregation and 
then it shall be tamped and spaded or mechanically vibrated for thorough 
consolidation. Low roll or mountable curbs may be formed without the 
use of a face form by using a straight edge and template to form the curb 
face. When used, face forms shall be removed as soon as possible to 
permit finishing. Front and back forms shall be removed without damage 
to the concrete after it has set. 

518.5.3 Finishing: 

The plastic concrete shall be finished smooth by means of a wood float and then 
it shall be given final surface texture using a light broom or burlap drag. 
Concrete that is adjacent to forms and formed joints shall be edged with a suitable 
edging tool to the dimensions shown on the Plans. 

518.5.4 Jointing: 

(a) Contraction Joints: 

Transverse weakened-plane contraction joints shall be constructed at right 
angles to the curb line at intervals not exceeding 10 feet. Joint depth shall 
average at least one-fourth of the cross section of the concrete. 
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Contraction joints may be sawed, hand-formed, or made by 1/8 inch thick 
division plates in the form work. Sawing shall be done early after the 
concrete has set to prevent the formation of uncontrolled cracking. The 
joints may be hand-form,-d either by (1) using a narrow or triangular 
jointing tool or a thin metal blade to impress a plane of weakness into the 
plastic concrete, or (2) inserting 1/8 inch thick steel strips into the plastic 
concrete temporarily. Steel strips shall be withdrawn before final 
finishing of the concrete. Where division plates are used to make 
contraction joints, the plates shall be removed after the concrete has set 
and while the forms are still in place. 

(b) Expansion Joints: 

Expansion joints shall be constructed at right angles to the curb line at 
immovable structures and at points of curvature for short radius curves. 
Filler material for expansion joints shall conform to requirements of one 
or more of the Quality Standards defined in Section 518.2 and shall be 
furnished in a single 1/2 inch thick piece for the full depth and width of 
the joint. 

Expansion joints in a slipformed curb or curb-and-gutter shall be 
constructed with an appropriate hand tool by raking or sawing through 
partially set concrete for the full depth and width of the section. The cut 
shall be only wide enough to permit a snug fit for the joint filler. After 
the filler is placed, open areas adjacent to the filler shall be filled with 
concrete and then troweled and edged. The CONTRACTOR may choose 
to place the filler and pour the concrete around it. 

Alternately, an expansion joint may be installed by removing a short 
section of freshly extruded curb-and-gutter immediately, installing 
temporary holding forms, placing the expansion joint filler, and replacing 
and reconsolidating the concrete that was removed. Contaminated 
concrete shall be discharged. 

Construction joints may be either butt or expansion-type joints. Curbs or 
combined curbs and gutters constructed adjacent to existing concrete shall 
have the same type of joints as in the existing concrete, with similar 
spacing, however, contraction joint spacing shall not exceed 10 feet. 

518.5.5 Proiection: 

The CONTRACTORS shall always have materials available to protect the surface 
of the plastic concrete against rain. These materials shall consist of waterproof 
paper or plastic sheeting. For slipform construction, materials such as wood 
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planks or forms to protect the edges shall also be required. Concrete damaged 
by rain may be required to be removed and replaced at the CONTRACTOR'S 
expense. 

Concrete being placed in cold weather during which the temperature may be 
expected to drop below 35 degrees F., shall be suitably protected to keep the 
concrete from freezing until it is at least 10 days old. Concrete injured by frost 
action may be required to be removed and replaced at the CONTRACTOR'S 
expense. 

518.5.6 Curing: 

Concrete shall be cured for at least 3 days after placement to protect against loss 
of moisture, rapid temperature change, and mechanical injury. Moist burlap, 
waterproof paper, white polyethylene sheeting, white liquid membrane compound, 
or a combination thereof may be used as the curing material. Membrane curing 
shall not be permitted in frost-affected areas when the concrete will be exposed 
to deicing chemicals within 30 days after completion of the curing period. 

518.5.7 Backfilling: 

The spaces in front and back of curbs shall be refilled with suitable material to 
the required elevations after the concrete has set sufficiently. The fill material 
shall be thoroughly tamped in layers. 

518.6 QUALITY CONTROL: 

Concrete testing and testing laboratory services required shall conform to the applicable 
portions of Section 800 unless otherwise defined in the Special Conditions. 

Prior to backfilling and after forms are removed, honeycombed, defective or damaged 
areas of concrete shall be repaired. Repairs shall be made within 7 days after the forms 
are removed. 

518.7 CLEAN UP: 

The surface of the concrete shall be thoroughly cleaned upon completion of the work, 
and the site left in a neat and orderly condition. 
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518.8 METHOD OF MEASUREMENT: 

Concrete curbs or combined curbs and gutters of the types shown on the Plans and in the 
Proposal shall be measured along gutter flow line through inlets, catch basins, etc., by 
the linear foot to the nearest foot for each type, complete in place. 

Concrete sidewalk, driveway and alley entrances of the types shown on the Plans and in 
the Proposal shall be measured corner to corner and computed to the nearest horizontal 
surface square yard. 

518.9 BASIS OF PAYMENT: 

Payment shall be made at the Contract Unit Price. The Bid Price shall be considered to 
include all materials, labor, equipment and incidentals required to construct the concrete 
curbs or combined curbs and gutters in accordance with the Project Plans and 
Specifications and shall be full compensation for the item complete in place. 

519 ADJUSTING FRAMES, MANHOLE RINGS, VALVE BOXES AND METER BOXES: 

519.1 SCOPE: 

This work shall consist of adjusting all frames, manhole rings, or valve and meter boxes 
as indicated on the Plans or as designated by the ENGINEER. The frames and boxes 
shall be set to the grades specified and conform to the Standard Details and to these 
Specifications. 

519.2 MATERIALS: 

The CONTRACTOR may elect to remove existing frames, manhole rings, valve and 
meter boxes and to install new materials in lieu of re-installation at no additional cost to 
the Contracting Agency. New materials shall be installed in conformance with these 
Specifications and the Standard Details. 

Existing frames, manhole rings, valve and meter boxes broken or damaged in removal 
or handling by the CONTRACTOR shall be replaced with new materials. The materials 
shall be installed in conformance with these Specifications and the Standard Details. 

519.3 EXECUTION OF WORK: 

Concrete shall conform to the requirements set forth in Subsection 701.4. 1. 
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519.3.1 Adjusting Manhole Rings: 

The CONTRACTOR shall loosen frames in such a manner that existing structures 
will not be disturbed or damaged. Debris shall not be permitted to enter sanitary 
or storm sewer conduits. All loose material and debris shall be removed from the 
excavation and the interiors of structures prior to resetting frames. 

Rings shall be set to the elevations established by the ENGINEER and shall be 
firmly blocked in place with masonry or metal supports. Spaces between the ring 
and the old seat shall be sealed on the inside to prevent any concrete from 
entering the hand hole or manhole. Concrete shall be placed around and under 
the rings to provide a seal and properly seat the ring at the required elevation. 
Concrete shall be struck off flush with the top of the existing pavement or in 
accordance with the Standard Details. 

519.3.2 Adjusting Valve and Meter Boxes: 

Valve and meter boxes shall be adjusted to the new elevations indicated on the 
Plans or as established by the ENGINEER. 

Adjustable cast iron boxes shall, if possible, be brought to grade by adjustment 
of the upper movable section. Any excavated area shall be filled with concrete 
to the level of the existing pavement or as directed by the ENGINEER. 

Valve or meter boxes shall be adjusted to grade by installing a suitable extension 
of the same inside diameter as the existing box. The valve box top section shall 
be reinstalled in accordance with the Standard Details or as shown on the Plans. 

Cast iron or plastic valve or meter boxes shall be extended in accordance with the 
manufacturer's recommendations. 

519.4 CLEAN UP: 

Waste and excess materials shall be removed and the area around the work shall be left 
in a neat and orderly condition. 

519.5 METHOD OF MEASUREMENT: 

The quantities measured will be the actual number of frames, manhole rings or valve and 
meter boxes of each type adjusted and accepted. 
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519.6 BASIS OF PAYMENT:
 

Payment shall be made at the Contract Unit Price for each of the particular items listed 
in the Proposal. The payment shall be full compensation for all materials, labor,
equipment, tools and incidentals necessary to complete the work. 

520 IN PLACE COLD RECYCLED BITUMINOUS PAVEMENT: 

520.1 SCOPE: 

This work shall consist of pulverizing the existing asphalt pavement to the depth and
width shown on the plans or in the proposal, mixing an asphalt binder agent and water 
(if required) with the pulverized asphalt pavement, then spreading and compacting said 
mixture as shown on the plans and as provided herein unless otherwise directed by the 
ENGINEER. 

The CONTRACTOR shall furnish all equipment, tools, labor, all materials (except the 
pulverized bituminous material), and any other appurtenances necessary to complete the 
work. 

520.2 MATERIALS: 

Pulverized material shall conform to the following gradation: 

SIEVE SIZE PERCENTAGE RETAINED 

2" 0 
l'h"0- 10 

Blotter sand shall be any fine sand approved by the ENGINEER. 

Emulsified asphalt shall be MS-I and shall meet the requirements of KDOT Standard 
Specifications for State Road and Bridge Construction, 1980 or most recent supplement. 

Asphalt Rejuvenating Agent shall be in accordance with the Supplemental Special 
Conditions. 

520.3 WEATHER CONDITIONS: 

Cold mill recycling shall not be done when it is raining or there is a threat of rain. The 
ambient temperature shall be at least 60 degrees F. and rising and the application shall 
cease when the temperature is 55 degrees F. and falling. Compaction shall be completed 
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when the atmospheric temperature is above seventy (70) degrees F. The above 

requirement may be waived, but only when so directed in writing by the ENGINEER. 

520.4 SURFACE PREPARATION: 

The pavement to be treated shall be cleaned of trash, debris, earth or other deleterious 
substances present in sufficient quantity to interfere with the work to be performed. 

520.5 CONSTRUCTION REQUIREMENTS: 

Should any subgrade areas need repairing, as determined by the ENGINEER, after 
removal of the existing pavement, it shall be done in accordance with subsection 104.04 
and paid in accordance with subsection 109.05 of the KDOT Standard Specifications 
unless otherwise on the plans or in the contract. 

The CONTRACTOR shall furnish a self-propelled machine capable of cutting and 
removing the bituminous pavement, in )ne pass, to the depth shown on the plans. The 
cutting machine shall have automatic controls capable of maintaining a uniform grade and 
cross slope. The existing asphalt pavement shall be pulverized to meet the materials 
section of this special provision without contamination from the subgrade material. 

Provisions shall be made for the continuous weight measurement of the pulverized 
pavement material, interlocked with the additive metering device in order that the desired 
additive content will be maintained. Positive means shall be provided for calibrating the 
weight measurement device and the additive metering device. 

The additive shall be applied in a mixing chamber which is capable of mixing the 
pulverized pavement material and additive to a homogeneous mixture. The additive 
pump will automatically shut off when delivery of pulverized material to the mixing 
chamber is stopped. The additive system shall maintain the binder amount within plus 
or minus 0.2 per cent of the desired rate. The mixture shall be placed in a windrow in 
such a manner that segregation does not occur. 

The CONTRACTOR may add water to the pulverized material to facilitate uniform 
mixing when an emulsified binder agent is used. Water may be added prior to or 
concurrently with the emulsified binder agent provided it does not adversely affect the 
binder agent. Placement of the recycled mixture shall be accomplished with a 
self-propelled bituminous paver meeting the requirements of Section 601 of the KDOT 
Standard Specifications, without segregation, to the line and grades designated. When 
a pick-up machine is used to feed the windrow into the paver hopper, it shall be capable 
of picking up the entire windrow down to the underlying materials. 

Compaction shall be completed using a rolling procedure established from the 
construction of a 500 foot test strip. The CONTRACTOR shall have, as a minimum, 
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the following self-propelled compaction equipment available during construction of the 
test strip: steel roller, double drum vibratory steel and pneumatic roller. The vibratory 
steel roller may also be used as the steel roller. The pneumatic roller shall have a 
minimum static weight of 25 tons and a minimun tire pressure of 90 psi. The 
CONTRACTOR shall provide a suitable gauge fbr determining air pressure in the tires. 

The ENGINEER shall use an approved nuclear device to determine the density growth 
curve during construction of the test strip and density of the cold recycled maicrial during 
construction of the project. The rolling of the test strip may be stopped when the density 
results of tle last four (4) tests has not increased over one (I) pcf. The minimum density 
after final rolling with a steel roller shall be 97% of the maxinuma density obtained 
during construction of tie test strip. 

Construction of the test strip will be repeated if there is a significant change in the 
quantity of additive, recycled material, and/or weather conditions and the ENGINEER 
determines the test strip should be repeated. The maximum density obtained during 
construction of the latest control strip will be used for control. 

If deemed necessary by the ENGINEER, the surface of the recycled material shall be 
given a smoke coat and blotted with fine sand at a rate specified by the ENGINEER. 

Overlay: The surface course shall not be placed until the final moisture content of the 
recycled mixture is less than one and one-half (1 1/2) percent, unless approved otherwise 
by the ENGINEER. 

Traffic Control: When traffic is to be carried through construction is shall be in 
accordance with Article 603.03 (k) of the KDOT Standard Specifications unless amended 
by the Special Conditions, with the recycled section re-laid prior to sundown so that 
two-way traffic can be maintained at night. The recycling operation shall be confined 
to the minimum practical area at all times. 

Temporary Pavement Marking: When required, temporary centerline striping shall be 
applied to the completed recycled surface and the surface course in accordance with 
KDOT subsection 603.04. 

520.6 METHOD OF MEASUREMENT: 

In Place Cold Recycled Bituminous Material shall be measured per square yard. 

Water will not be measured and paid for separately but shall be subsidiary to other items 
of work. 

Emulsified Asphalt and Asphalt Rejuvenating Agent of the type shown on the plans or 
in the proposal will be measured by the Ton as set out in Section 109, KDOT Standard 
Specifications. 
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Temporary centerline striping will be measured per line of striping, per lift, per roadway
 
mile to the nearest one-tenth mile with an odometer.
 

Blotter sand, incorporated into the project will be measured in the truck at the point of
 

usage.
 

Traffic control shall be measured in accordance with KDOT Section 821.
 

520.7 METHOD OF PAYMENT: 

The accepted quantity of "In Place Cold Recycled Bituminous Material", measured as
 
provided above, will be paid for at the contract unit price bid per square yard.
 

The accepted quantity of "Emulsified Asphalt" or "Asphalt Rejuvenating Agent" of the
 
type shown on the plans or in the proposal will be paid for at the contract unit price bid
 
per Ton.
 

Temporary striping shall be paid for at the contract price bid per mile/line.
 

Blotter sand, if required, shall be paid for at the contract price bid per ton or cubic yard.
 

Traffic Control shall be paid for in accordance with KDOT Section 821.
 

The above prices shall be full compensation for milling pulverizing, building test
 
strip(s), adding asphalt binder agent, spreading, compacting, furnishing and placing all
 
materials, for all labor, equipment, tools and incidentals necessary to complete the work.
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601 CONSTRUCTION TRAFFIC CONTROL:
 

601.1 SCOPE: 

Traffic control shall consist of traffic control devices and flagmen or pilot cars. All 
traffic control devices, the application of traffic control measures, and traffic regulation 
in these specifications are to supplement and are not intended to delete any of the 
provisions of the Contracting Agency's Traffic Barricade Manual, the Uniform Manual 
on Traffic Control Devices or any agency's Supplements to these Standards 
Specifications. 

601.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. 

FHWA "Manual on Uniform Traffic Control Devices for Streets and Highways". 

"Pavement Cuts for Utilities: A Guide to Their Accomplishment and Maintenance", 
Arapahoe County, CO June 1986. 

601.3 SUBMITTALS: 

The CONTRACTOR shall submit a plan for regulation of traffic only when required by 
the Special Conditions. 

601.4 EXECUTION OF WORK: 

Traffic control devices, flagging and pilot car operation shall be accomplished in 
accordance with the provisions of the Quality Standards listed in Paragraph 601.2. 

The CONTRACTOR shall provide and maintain all necessary traffic controls to protect 
and guide traffic for all work in the construction area. 

Existing traffic signs and street name signs shall be maintained, erect, clean and in full 
view of the intended traffic by the CONTRACTOR until such time as construction 
renders them obsolete. Signs and posts that must be removed shall be removed without 
damage, stored and reinstalled as directed by the ENGINEER. 

Construction on any roadway, alley or refuse collection easement that might interfere 
with normal refuse collection shall not be initiated until the CONTRACTOR has made 
arrangements with the party or parties responsible for refuse collection in order that 
refuse collection service can be maintained. 

Special traffic regulations will be defined in the Special Conditions. 

1/87 600 -2 

i/6
 



601.4.1 Traffic Control Devices: 

Traffic control devices shall consist of furnishing, erecting, and maintaining 
necessary and adequate devices for the protection of the work, the workmen and 
the traveling public. 

(a) 	 Temporary traffic control devices shall be used to guide traffic through 
construction areas. They include traffic cones to channelize traffic, 
portable barricades for warning, vertical panel channelizing devices to 
divert traffic, and lighting devices between the hours of sunset and 
sunrise. 

(b) 	 Advance warning devices shall be used to alert the motorist of an 
obstruction in the roadway. They include diamond-shaped signs, flags, 
and flasher type high level warning devices mounted 8 feet above the 
roadway. 

601.4.2 Flagging: 

Flagging shall consist of providing sufficient qualified flag persons or uniformed 
off-duty law enforcement officers to expedite safe passage of traffic. 

601.4.3 Pilot Cars: 

Pilot cars shall consist of providing automotive vehicles to guide traffic around 
or through the construction area. Pilot cars shall be equipped and identified as 
described in the Quality Standards listed in Paragraph 601.2. 

601.4.4 Traffic Control Measures: 

The application of traffic control measures shall be based primarily upon the 
conditions existing at the time such measures are deemed necessary. The 
CONTRACTOR shall provide and erect necessary and adequate devices prior to 
starting work that would interrupt normal traffic flow. The devices shall be 
removed when no longer required. 

601.5 METHOD OF MEASUREMENT: 

Traffic control devices flag persons or uniformed off-duty law enforcement officers and 
pilot cars will not be measured. 
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601.6 BASIS OF PAYMENT: 

Unless otherwise stated in the Proposal and in the Project Special Conditions, payment 
will be made at a Contract Lump Sum Price. 

604 GUARD RAIL: 

604.1 SCOPE: 

This work shall consist of the construction of guard rail in accordance with these 
specifications and in reasonably close conformity with the lines and grades shown on the 
plans or established. 

The construction of the various types of guard rail shall include the assembly and 
erection of all component parts and materials complete at the locations shown on the 
plans or as directed. 

The types of guard rail are designated as follows: 

Type 3 Guard Rail - W Beam 
Type 3A Guard Rail for Bridges - W Beam 
Type 4 Guard Rail - Concrete Barrier - Precast - Portable or 

Cast-in-place
 
Type 6 Guard Rail - Thrie Beam
 

The CONTRACTOR may furnish either wood or steel posts and blocks for Guard Rail 
- Type 3 as shown on the plans. Except as designated on the plans, only one type of 
posts and blocks will be furnished for the project. 

604.2 MATERIALS: 

Materials shall meet the requirements specified in the following subsections of Section 
900 - Materials: 

"W" Beam Rail and Thrie Beam Rail
 
Guard Rail Hardware
 
Guard Rail Posts
 
Paint for field painting of guard rail shall conform to Section 9
 

Concrete for Type 4 Guard Rail shall conform to the requirements of Sections 701 or 
702. Reinforcing steel shall conform to the requirements of Section 720. 

Components on which the spelter coating has been burned by welding or otherwise 
damaged shall be either regalvanized, recaoted in accordance with AASHTO M 36, or 
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painted with one full brush coat of zinc rich paint meeting Military Specification 

DOD-P-21035A. 

604.3 CONSTRUCTION REQUIREMENTS: 

604.3.1 Post and Rail Elements: 

(a) Posts: 

Posts shall be set firm and aligned with a tolerance of plus or minus 1/4 
in. from plumb, grades and lines as staked. All fittings and metal plates 
shall be placed securely in position to conform to designated dimensions 
and requirements. 

Posts shall be set as required on plans by one of the following methods: 

1. Driven in place. 
2. Set in dug holes. 
3. Set in concrete base. 
4. Posts on bridges shall be as shown on the plans. 

Driving of posts shall be accomplished with approved methods and 
equipment that will leave the posts in their final position free from any 
distortion, burring or any other damage. 

Excavated post holes shall have a firm bottom and be backfilled with 
acceptable material placed in layers and thoroughly compacted. 

Where required, posts shall be spliced with breakaway plates as shown on 
the plans. 

Dissimilar metal-to-metal or aluminum-to-concrete post or rail installations 
shall have contact surfaces separated by an approved protective coating. 

Wood posts cut in the field shall have the cut surfaces protected with two 
coats of hot creosote or a 5 % pentachlorophenol-in-oil solution. When the 
cut surface is above ground the treating solution to be used shall be the 
same type as was used in the original treatment. 

(b) Rail: 

Rail elements shall be erected in a manner resulting in a smooth, 
continuous installation. All bolts in the finished rail shall be drawn tight.
Bolts shall be of sufficient length to extend beyond the nuts. Rail shall be 
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shop bent for installations on horizontal curves having a radius of 150 feet 

or less. 

(c) Temporary End Treatment: 

In construction zones not closed to traffic, installation of rail element shall 
closely follow the setting of posts to keep the number of posts without rail 
at a minimum. In order to minimize potential hazards, the ENGINEER 
may specify the direction in which the rail installation is to advance and 
the number of posts installed ahead of rail installation. At the end of the 
CONTRACTOR'S work day, ends of installed guard rail shall be treated 
as follows: 

(1) If the end is at the location of a planned end section, install the end 
section. 

(2) If the end is not at the location of a planned end section, the last rail 
section shall be installed with one end attached to the rail already in place 
and the free end resting on the ground. The free end on the ground shall 
be restrained by tying the rail to the posts by ropes or cables. 

604.3.2 Concrete: 

Concrete barrier shall be constructed by cast-in-place or precast methods as 
shown on the plans. 

The trench for the base of the cast-in-place barrier shall be excavated to the lines 
and grades as shown on the plans or established. The bottom of the trench shall 
be compacted, watered, and shall be approved before placing concrete. 

Precast barriers may be formed upside down to miniimize air pockets and 
improve surface finish. The base for placing barrier shal! be prepared to the 
lined and grades shown on the plans or established. Holes in the concrete of the 
precast barrier used for fixtures to lift the section shall be filled with an approved 
sealing compound, mortar, or plug as directed. 

When it becomes necessary to construct cast-in-place barrier sections because of 
transitions, split barriers or sections under 10 feet, the cast-in-place sections 
shalal be constructed complete with hardware to join the cast-in-place sections to 
the abutting precast sections. 

Concrete finish for all cast-in-place or precast barriers shall be Class I in 
accordance with subsection 701.5.4 (2). Slip-form barriers shall not receive 
additional finishing unless permitted by the ENGINEER. 
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The surface of the barrier shall be tested with a 10 foot straightedge laid along 

the surface in a longitudinal direction. Deviation of the surface in excess of 1/4 

inch from the lower edge of the straightedge except on sharp vertical curves shall 

be corrected by the CONTRACTOR at his expense. Allowance will be made on 

sharp vertical curves in order to maintain construction efficiency. 

Where paving is removed or damaged due to his operations, the CONTRACTOR 

shall furnish an acceptable mix and shall repair the paving as required, at his 

expense. 

may be required in existing concrete to accommodate dowel bars.Drill holes 
on the 	plans shall be grouted with approved non-shrinkDowel bars as dhown 


grout.
 

zones 	 not closed to traffic, the CONTRACTOR shall treat theIn construction 

ends of installed concrete guard rail as follows at the end of the work day:
 

the location of a planned end section, install the end(a) 	 If the end is at 

section.
 

(b) 	 If the end is not at the location of a planned end section, install a 12 foot 

precast-portable transition section conforming to plan details. 

604.4 	 METHOD OF MEASUREMENT: 

Guard rail will be measured by the linear foot along the centerline of the rail from end 
as shown on the plans, including transitions, butto end of completed and accepted rail 


excluding terminal sections and end anchorages.
 

by the 	actual number placed and accepted. EngEnd anchorages will be measured 
anchorages shall include all concrete, reinforcing steel, four foot rail segments, anchor 

bolts, cable, rods, turnbuckles, backing rail, plates, bolts, nuts, washers and all other 

work and material necessary to complete the item. 

Terminal sections will not be measured and paid for separately but shall be included in 

the work. 

will be 	included in the quantities of guard rail ofPosts, except for Type 3A guard rail, 
the specified type and not measured separately. Posts, blocks and backing plate for Type 

3A guard rail when required shall not be measured separately but shall be included in the 

work. 
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Additional posts required for guard rail adjacent to bridges and obstructions, as shown 
on the plans, will not be measured and paid for separately but shall be included in the 
work. 

604.5 	 BASIS OF PAYMENT: 

The accepted quantities of guard rail will be paid for at the contract unit price for the 
type specified. 

Payment will be made under: 

PAY ITEM 
Guard Rail, Type 
End Anchorage, T
Guard Rail, Type 
(_Post Spacing) 

_ 

ype_ 

PAY UNIT 
Linear Foot 
Each 

Linear Foot 

All work and materials necessary and incidental to the temporary treatment of guard rail 
ends will not be measured and paid for separately but shall be included in the work. 

605 COLORED AND PATTERNED CONCRETE PAVEMENT: 

605.1 	 SCOPE: 

Work covered by this section consists of furnishing all tools, transportation, labor, 
equipment, accessories, services and material and in performing all operations in 
constructing colored and patterned concrete, constructed on a prepared subgrade in 
accordance with these specifications and in conformity with the lines, grades, thickness, 
and typical sections as shown on the contract documents. 

605.2 	 MATERIALS: 

605.2.1 	 Portland Cement Concrete: 

All materials shall be as specified in Section 925. 

605.2.2 Curing Materials: 

Color Wax curing compound shall be "Scofield Lithochrome Colorwax" or an 
approved equal meeting ASTM C 309. Color to be specified by the OWNER. 

605.2.3 Integral Color Admixtures: 
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Color admixture shall be "Davis" colors or an approved equal. Project color to 

be specified by the OWNER. 

605.2.4 Hardener-Enhancing Compound: 

Hardener-enhancing compound shall be "Scofield Lithochrome Colorwax, meeting 
ASTM C 309, unless otherwise specified by the OWNER. 

605.2.5 Plastic Liner: 

Plastic liner shall be 10-mil polyvinyl chloride (PVC) black plastic, impervious, 
and shall meet ASTM D-1593. 

605.3 MIX DESIGN: 

605.3.1 Aggregate Size: 

The colored and patterned concrete shall have a 3/8 inch maximum-sized 
aggregate. 

605.3.2 Cement Content: 

The minimum cement content shall be 6.0 sacks/cubic yard. The slump shall be 
3 inch to 5 inch and the entrained air content shall be 5%-7%. 

605.3.3 Minimum Compressive Strength: 

All concrete shall have a minimum compressive strength at 28 days of not less 
than 3,500 psi for cylinders made and cured in the field. 

605.4 BATCHING AND PLACING CONCRETE: 

605.4.1 General: 

Batching and placing shall be in accordance with the Section 925 with the 
following additions. 

605.4.2 Test Section: 

The CONTRACTOR shall place colored concrete, color hardener, pattern, and 
colored wax curing compound on a 4-foot test panel for approval by the OWNER 
prior to commencing the work. If the test panel is unacceptable to the OWNER, 
the CONTRACTOR shall construct additional test panels until the correct color 
and finish is approved by the OWNER. Workmen and equipment used on the test 
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panel shall be the same as that used in the final construction of the colored and 

patterned concrete pavement. 

605.4.3 Colored Hardener: 

Colored hardener, if desired by the OWNER, shall be applied evenly to the 
concrete surface while it is in the "plastic" stage by the "dry-shake" method. 
Each application rate shalal be a minimum of 60 pounds of hardener per 100 
square feet of surface. Color hardener shall have two applications, and be wood 
floated after each application, using a trowel on the final float. 

605.4.4 Pattern: 

While the concrete is still in the plastic stage, the special pattern-forming tool 
shall be applied to make the desired pattern surface. The pattern shall be selected 
by the OWNER. 

605.4.5 Curing: 

The colored wax curing compound, thinned in the proportion of 4 parts wax to 
3 parts mineral spirits (paint thinner) shall be applied uniformly with a roller or 
motor-driven power sprayer. The coverage shall be 600 to 650 square feet per 
gallon of unthinned curing compound. 

605.5 METHOD OF MEASUREMENT: 

The method of measuring the work for payment of the various items shall be by square 
yard of patterned concrete in place. 

605.6 BASIS OF PAYMENT: 

The unit price as bid shall include the furnishing of all labor, materials, and equipment 
necessary to construct the colored and patterned concrete pavement in accordance with 
the detailed drawings and construction plans. The unit price shall include all work 
necessary to place and strip forms, transport and place the colored concrete, furnish and 
install reinforcement, finish and cure concrete, install the pattern, and protect the colored 
and patterned concrete from traffic. 
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606 BOULEVARD GRADING:
 

606.1 SCOPE:
 

This grading shall include all work necessary to bring the surface of the boulevard 
between the back of curbs and sidewalks and/or the parkway between sidewalks and the 
right-of-way line, to the grade and cross-section shown on the plans or as directed by the 
ENGINEER. It shall also include median islands between divided roadways. 

606.2 	 ROUGH GRADING: 

(a) 	 Fill material shall contain no rocks over 3 inches in diameter, broken concrete or 
debris of any nature. 

(b) 	 Backfill behind curbs and along the edges of the sidewalk shall be made 
immediately upon the completion of those items. 

606.3 	 FINE GRADING: 

(a) 	 The finished surface shall be free from stone and all debris and be true to grade 
and cross-section after compaction to not less than 80% of maximum density, as 
determined by test methods specified in Section 810. 

(b) 	 Where existing boulevards are planted in grass, flowers, or shrubs and the level 
is somewhat above the top of the curb, or sidewalk, the parkway shall be graded 
back on a 4:1 slope from the edge of curb or sidewalk, with the least possible 
damage to the planted area. 

606.4 	 BASIS OF PAYMENT: 

Unless otherwise provided in the Special Conditions or Proposal, no payment will be 
made for boulevard grading as such; the cost thereof shall be included in the price bid 
for construction or installation of the items to which such grading is incidental or 
appurtenant. 

607 TOPSOIL: 

607.1 	 SCOPE: 

This work shall consist of furnishing and hauling topsoil from an approved source and 
placing the topsoil as shown on the plans, in accordance with this specification and 
Special Conditions. 
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607.2 MATERIALS:
 

Topsoil shall conform to the requirements of Section 995. 

607.3 CONSTRUCTION METHODS: 

Prior to the excavation of topsoil, all grass, weeds, brush, stumps, loose rocks and other 
objectionable material shall be removed from the surface of the area from which the 
topsoil is to be removed. 

The topsoil source shall be excavated in such a manner that all material excavated will 
be of the same composition and structure throughout. 

Topsoil shall be spread over the areas and to the depths as specified, and shall be water 
settled. 

After the topsoil has been spread, stumps, roots and other objectionable matter shall be 
removed from the surface of the area and disposed of in a manner satisfactory to the 
ENGINEER. 

607.4 MEASUREMENT: 

Unless otherwise specified, topsoil shall be measured by the cubic yard in place and 
loose after watering and settling. 

607.5 BASIS OF PAYMENT: 

The quantities measured as provided above, will be paid for at the contract price per 
cubic yard for furnishing and placing topsoil, which price shall be full compensation for 
the item complete, as described and specified. 
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701 STRUCTURES, CAST-IN-PLACE CONCRETE:
 

701.1 SCOPE: 

All cast-in-place concrete culverts, manholes, junction boxes, vaults, catch basins, 
retaining walls, abutments, piers, footings, foundations and similar structures shall 
conform to the requirements specified herein. Furnishing materials, mixing, 
transporting, placing, finishing, curing and other appurtenant items of the structures are 
included. 

Bridge decks shall be 	defined on the Plans or in the Special Conditions. 

701.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. 

AASHTO M 33: 	 Preformed Expansion Joint Fillers for Concrete (Bituminous Type) 

AASHTO M 148: Liquid Membrane Forming Compounds for Curing 

AASHTO M 153: Preformed Sponge Rubber and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction 

AASHTO M 171: Concrete Sheet Materials for Curing Concrete 

AASHTO M 213: Preformed Expansion Joint Fillers for Concrete Paving and 
Structural Construction 

AASHTO T 23: Making and curing concrete compressive and flexural strength test 
specimens in the field 

ASTM C 138: Test for Weight Per Cubic Foot, Yield and Air Control 
(Gravimetric) of Concrete 

ASTM C 143: Test for Slump of Portland Cement Concrete 

ASTM C 172: 	 Sampling Fresh Concrete 

ASTM C 231: 	 Test for Air Content for Freshly Mixed Concrete by the Pressure 
Method 

ASTM D 994: 	 Preformed Expansio, Joint Fillers for Concrete (Bituminous Type) 
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ASTM D 1752: 	 Preformed Expansion Joint Fillers for Concrete Paving and 
Structural Construction 

ASTM D 1752: 	 Preformed Sponge Rubber and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction. 

701.3 	 SUBMITTALS: 

The CONTRACTOR shall submit the following: 

701.3.1: 

A concrete mix designed by an independent laboratory, including strength tests 
of 3 cylinders proportioned to mix design formula, shall be submitted to the 
ENGINEER for approval, not less than 3 working days prior to scheduled pour. 

Each truckload of concrete shall meet the following slump requirements as 
determined by the slump testing procedures in ASTM C 143. Slump tolerance 
shall be + or - 1 inch. Slump shall be measured at point of incorporation into 
forms or discharged int:, pumping devices. 

(a) 	 Three inch slump for structural elements 12 inches and greater in 
thickness. 

(b) 	 Four inch slump for structural elements less than 12 inches in thickness 

and for all columns. 

701.3.2: 

Certification of quality of all cement, mortar, and grout mix design ingredients 
including admixtures 	with supporting test data and mill quality control results. 

701.3.3: 

Certification of quality of all curing materials and proposed methods of use. 

701.3.4: 

Trip tickets for each load of concrete. Tickets shall show weight of all materials 
and additives used, along with time water is added to each batch. 

701.3.5: 

All other submittals shall be defined in the Special Conditions. 
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701.4 MATERIALS:
 

The materials used in the concrete mix and the concrete shall meet the requirements of 
Section 925. All other materials shall meet the requirements of one or more of the 
Quality Standards listed in Section 701.2. 

701.4.1 Classes of Concrete: 

The Class of concrete used shall be as defined on the Plans or in the Special 
Conditions and shall conform to the requirements of Section 925. 

701.4.2 Aggregates: 

Aggregates shall be crushed rock or gravel (or a combination thereof) and sand 
conforming to the requirements of Section 901. 

Aggregates for each batch of concrete shall be combined from materials 
separately stored in the various sizes and gradations required for the Concrete 
Mix Design. The proportions of each gradation used shall conform to the 
Concrete Mix Design. The maximum size aggregate used in the Concrete Mix 
Design shall not be larger than one fifth (1/5) of the narrowest dimension between 
the forms or larger than three-fourths (3/4) of the minimum clear spacing between 
reinforcing bars. 

Aggregate samples for the Concrete Mix Design test cylinders shall be taken by 
or in the presence of the ENGINEER. Sampling methods used shall not cause 
segregation, degradation or proportions different that required by the Concrete 
Mix Design. 

701.4.3 Aggregate for Mortar: 

Aggregate for Mortar shall conform to the following gradation: 

SIEVE DESIGNATION CUMULATIVE PERCENTAGE 
U.S. STANDARD SQUARE MESH BY WEIGHT PASSING j 

No. 4 95 to 100 
No. 8 80 to 90
 
No. 16 55 to 97
 
No. 30 30 to 60
 
No. 50 12 to 30
 
No, 100 0 to 10
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701.4.4 Grout: 

Non-shrink, non-staining, premixed grout shall be used for equipment and column 
bases and for drilled in anchors. Grout shall be mixed in accordance with the 
manufacturer's recommendations. 

Grout composed of 1 part Portland Cement to 3 parts sand (by volume) and of 
the driest possible consistency shall be used for filling voids, honeycombs or 
damaged areas. Aggregate proportions may vary slightly to provide a workable 
mix. 

701.4.5 Steps: 

Step shall be firmly embedded in the walls of structures as required. Steps shall 
conform to the requirements of Section 930. 

701.4.6 Cast Iron Grates, Frames and Other Castings: 

Manhole rings and covers shall conform to the requirements of Section 930. 

Grates, frames and other cast iron materials shall conform to the Contracting 
Agency's Standards as defined in the Special Conditions or as shown in the 
Standard Details. 

701.5 EXECUTION OF WORK: 

701.5.1 Subgrade Preparation: 

The subgrade shall be excavated or filled to the required grades and lines. All 
soft, yielding or otherwise unsuitable material shall be removed and replaced with 
suitable material. Filled sections shall be compacted and compaction shall extend 
a minimum of one foot outside the form lines. 

The subgrade shall be compacted to the density shown on the Plans and trimmed 
to provide a uniform surface at the correct elevation. 

Each subgrade upon which concrete is placed shall be firm and free from water. 
Ground water shall be kept several inches below subgrade until concrete has set. 
When subgrade is in dry earth, it shall be moistened with water from a spray 
nozzle immediately before concrete is placed. 
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Concrete that is to rest on rock shall not be placed until rock is fully uncovered 
and surface rock is removed to expose sound rock. Bedrock shall be roughly 
leveled off or cut to approximately horizontal and vertical steps. Seams in the 
rock shall be grouted as directed by the ENGINEER. The base of structures shall 
be slush grouted as directed by the ENGINEER. 

Concrete that requires filter or drain material as a subgrade shall not be placed 
until the filter or drain material is placed and de-watered. De-watering shall 
continue to the extent necessary to prevent any portion of the concrete from being 
carried away before the concrete has attained its final set. Placing the 
reinforcement and pouring of concrete shall follow placing and de-watering the 
filter or drain material as closely as practical. 

701.5.2 Concrete Placement: 

Concrete shall be delivered only in quantities required for placement within the 
specified time interval. Concrete having reached initial set prior to placement 
shall be discarded. No remixing with water or supplementing with other 
materials will be permitted once initial set has occurred. 

Concrete shall be placed as nearly as possible to the final position to avoid 
segragation of the material or displacement of the reinforcement. 

Concrete shall be placed through steel or steel lined open troughs, chutes or 
pipes. Troughs, chutes and pipes shall be clean and free from coatings or 
hardened concrete. 

Concrete Thall not be dropped a distance of more than 5 feet, unless approved in 
writing by the ENGINEER. Care shall be taken in placing concrete through 
reinforcement so that no segregation of course aggregate occurs. Splashing forms 
or reinforcement with concrete should be prevented. All hardened or partially 
hardened concrete on the forms or reinforcement above the level of previously 
placed concrete shall be removed before proceeding with the work. 

Placement of concrete in monolithic structures shall follow the sequence shown 
on the Plans or as approved by the ENGINEER. 

Concrete deposited in horizontal layers shall not exceed 36 inches depth within 
a single placement. Concrete shall be placed at a rate so that: (1) no concrete 
surface shall attain initial set before additional concrete is placed on it; and (?) 
yielding of forms is not so great as to cause the concrete surface exceed th, 
specified tolerances. 
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All slab and floors shall be placed to the finish elevation in one continuous 
operation. Except, the CONTRACTOR may place a separate finish topping if 
prior approval is received from the ENGINEER. The structural slab thickness 
shall be increased by the thickness of the separate finish topping. The finished 
floor elevation shown on the Plans shall be maintained. 

701.5.2.1 Cold Weather Placement: 

Concrete shall be placed only when the temperature is at least 35 degrees
F. and rising, unless approved by the ENGINEER. 

Salt, chemicals or other materials shall not be mixed with the concrete for 
the purposes of preventing freezing. Accelerating agents may be used 
with written permission of the ENGINEER. 

701.5.2.2 Hot Weather Placement: 

The temperature of fresh concrete at the time of placement during hot 
weather shall be a maximum of 90 degrees F. to prevent accelerated 
setting of the concrete. 

701.5.2.3 Concrete Placed Against Earth: 

Earth cuts shall not be used as forms for vertical surfaces without prior 
approval of the ENGINEER or as shown on the Plans. 

Concrete placed on or against earth shall be placed only upon or against
firm, damp surfaces. Surfaces that are free from frost, ice, standing or 
running water. Concrete shall not be placed on mud or upon fill until the 
required compaction has been attained. 

Slabs shall not be placed on dry porous earth. Polyethylene membrane 
may be laid over the surfaces to receive the concrete, provided the 
ENGINEER approves. If ,he ENGINEER approves, the membrane shall 
be a 0.004 inch thick clear polyethylene sheeting or polyethylene-coated 
water proof paper of the type specified for curing concrete. Tears in 
membrane shall be repaired. 

701.5.2.4 Depositing Concrete in Water: 

Concrete may be deposited in water provided the methods and equipment are 
specifically authorized by the ENGINEER. 
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The tremie method is one method that may be approved. The Tremie shall be 
watertight and sufficiently large to permit a free flow of concrete. The discharge 
end shall be kept submerged continuously in concrete and the shaft kept full of 
concrete to a point above the water surface. Placing of concrete shall proceed 
without interruption until the top of the concrete has been raised to the required 
elevation. 

701.5.3 Consolidation of Concrete: 

All concrete shall be consolidated immediately after placing with high frequency 
internal vibrators. External villrators shall be used where concrete is inaccessible 
for internal vibrators. Forms shall be constructed sufficiently rigid to resist 
displacement or damage for external vibration if external vibration is used. 

Consolidation shall be accomplished by penetrating the concrete with the vibrator 
immediately after it is placed. The vibrator shall be moved throughout the mass 
so as to thoroughly work the concrete around reinforcement and embedded 
fixtures and into corners and form recesses. Vibrate the minimum time required 
to consolidate the concrete in place and not cause separation of the materials. 
Concrete shall be consolidated to the density required by the Concrete Mix 
Design. The vibrator size shall be selected to efficiently accommodate 
reinforcement clearances. 

701.5.4 Finishing: 

Concrete surfaces shall receive the class of finish shown on the Plans. The 
various classes of finish are described as follows: 

(a) 	 Class 1, Ordinary Surface Finish. Immediately following the removal of 
the forms, all fins and irregular projections shall be removed from all 
surfaces except from those which are not to be exposed or are not to be 
waterproofed. On all surfaces, the cavities produced for form ties, 
honeycomb spots, broken corners or edges and other defects shall be 
thoroughly cleaned, moistened with water and carefully pointed and trued 
with a mortar consisting of cement and fine aggregate and the surface left 
sound, smooth, even and uniform in color. Mortar used in pointing shall 
not be more than 30 minutes old. The mortar patches shall be cured as 
specified in Section 701.5.6 or other approved methods. 

All construction and expansion joints in the completed work shall be left 
carefully tooled and free of all mortar and concrete. The joint filler shall 
be left exposed for its full length with clean and true c'lges. 
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(b) Class 2, Rubbed Finish. After removal of forms the rubbing of concrete 
shall be started as soon as its condition will permit. Immediately before 
starting this work, the concrete shall be kept moistened with water. 
Sufficient time shall have elapsed before the wetting down to allow the 
mortar used in the pointing to thoroughly set. Surfaces to be finished 
shall be rubbed with a medium coarse carborundum stone, using a small 
amount of mortar on its face. The mortar shall be composed of cement 
and fine sand mixed in the same proportions as the concrete being
finished. Rubbing shall be continued until all form marks, projections and 
irregularities have been removed, all voids filled and a uniform surface 
has been obtained. The paste produced by this rubbing shall be left in 
place. 

After all concrete above the surface being treated has been cast, the final 
finish shall be obtained by rubbing with a fine carborundum stone and 
water. This rubbing shall be continued until the entire surface is of a 
smooth texture and uniform color. 

After the final rubbing is completed and the surface has dried, it shall be 
rubbed with burlap to remove loose powder and shall be left free from all 
unsound patches, paste, powder and objectionable marks. 

(c) 	 Class 3, Float Finish. This finish, for horizontal surfaces, shall be 
achieved by placing an excess of material in the form and removing or 
striking off the excess with a template, forcing the coarse aggregate below 
the mortar surface. Creation of concave surfaces shall be avoided. After 
the concrete has been struck off, the surface shall be thoroughly worked 
and floated with a suitable floating tool. Before the finish has set, the 
surface cement film shall be removed with a fine brush in order to have 
a fine grained, smooth, but sanded texture. 

(d) 	 Class 4, Sand Blasted Finish. The cured concrete surface shall be sand 
blasted with hard, sharp sand to produce an even fine-grained uniform 
surface in which the mortar has been cut away. An exposed aggregate
finish will not be required. However, aggregate exposed incidental to 
achieving the specified surface will be acceptable. 

For colored concrete, the joints in the forms shall be sealed by an 
approved method. 

(e) 	 Class 5, Masonry Coating Finish. In lieu of a Class 2 Surface Finish, the 
specified surfaces may be coated with a pearl gray cement base concrete 
coating as specified herein: 
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Materials: Masonry coating shall be a hydraulic cement base coating 
designed for use on porous surfaces of concrete as a decorative, protective 
and water repellant coating. The powder shall consist of a heavy cement 
base coating packaged in a dry form and shall conform to Federal 
Specification TI'-P-21, Type I, Class B. The liquid acrylic shall be a 
combination of polymers and modifiers designed for use with Portland 
Cement, shall be fully compatible with water and shall be a product of the 
manufacturer of the cement base powder. All materials shall be delivered 
to the project site in sealed containers bearing the manufacturer's original 
labels. Cement base and liquid acrylic shall be mixed according to the 
manufacturer's recommendations. 

Preparation of Surface: Surfaces shall be thoroughly cleaned by approved 
methods, free of dirt, projections, loose mortar particles and laitance. 

Mixing: One part by volume of liquid acrylic to three parts by volume 
of water shall be mixed in a clean container. The dry powder shall be 
added to the liquid mixture and stirred until the resulting mixture attains 
the consistency of a batter mix. If the components are hand mixed, the 
mixture shall set for 15 minutes, additional liquid shall be added, and the 
mixture shall be restirred to the batter consistency. The CONTRACTOR 
shall not use mixed quantities that cannot be applied within time limits 
specified by the manufacturer. 

Application: The masonry coating shall be applied in two coats using a 
tampico fiber brush. The first coat shall be applied at the rate of 
approximately 2 pounds per square yard of surface area and the second 
coat at the rate of approximately one pound per square yard of surface 
area. The second coat shall be applied the day following the first 
application or before material has become too hard or glazed for good 
bond. 

Surfaces to be coated shall be dampened immediately ahead of the 
application. The masonry coating shall not be applied as a thin coat, but 
shall be laid on the surface and leveled out. If the wall becomes dry or 
the coating starts to pull during application, the wall shall be dampened 
again. The mixture shall not be thinned. The mixture shall not be 
applied on frost-covered surfaces, frozen walls, when the temperature is 
below 40 degrees F. or when temperatures are predicted to fall below 40 
degrees F. within 24 hours. If the surfaces have been exposed to hot sun 
conditions, they shall be cooled by hosing with clean water. 
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When the work progressing under hot sun, drying wind, or when evidence 
of extremely rapid drying appears, the finished surface shall be cured by 
fog spraying with water. 

701.5.5 Protection: 

The CONTRACTOR shall always have materials available to protect the surface 
of the plastic concrete against rain. These materials shall consist of waterproof 
paper, plastic sheeting or curing blankets. Concrete damaged by rain may be 
required to be removed and replaced at the CONTRACTOR'S expense. 

701.5.6 Curing: 

All finished surfaces, corners and edges shall be protected from stains, abrasion 
and breakage. 

The CONTRACTOR shall maintain the concrete surface temperature above 50 
degrees during the curing period when the ambient temperature is below 35 
degrees F. The ENGINEER shall be responsible for determining the necessary 
for undertaking protective measures. The CONTRACTOR shall have on hand 
and ready for use a sufficient supply of straw, hay, grass, insulating batts or other 
suitable material to cover the newly placed concrete as necessary. 

The concrete shall be maintained at a temperature of at least 50 degrees F. for the 
first 5 days, regardless or temperature conditions at time of placement. And, at 
a temperature above freezing for the remainder of the specified curing period.
This period may be reduced to the time required for the concrete to attain 
minimum design strength. This period may be reduced to 72 hours, provided 
high early strength cement is used. 

The methods proposed for heating the materials and protecting the concrete shall 
be approved by the ENGINEER. 

Immediately after placing fresh concrete, all concrete shall be cured by one of the 
following methods. The ENGINEER shall approve the curing method proposed 
by the CONTRACTOR: 

WATER METHOD: All surfaces other than slabs shall be protected from the sun 
and the structure kept set at least 5 days following concrete placement. Covering 
may be removed temporarily for finishing surfaces requiring a Class 2 finish, but 
the covering must be restored as soon as finishing is completed. 
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All concrete slabs shall be covered with suitable material immediately following 
placement so that concrete is kept thoroughly wet for at least 5 days. The 
concrete surface shall be kept moist at all times by fogging with an atomizing 
nozzle until the covering is placed. 

MEMBRANE FORMING CURING COMPOUND METHOD. Curing 
compound may be applied only to those surfaces which are to receive a Class I 
or Class 4 final finish, unless compound used is harmless to joints or surfaces to 
be worked. 

Curing compound shall be applied at the manufacturer's recommended coverage, 
unless otherwise directed by the ENGINEER. All concrete cured by this method 
shall receive two applications of curing compound. The first coat shall be applied 
immediately after stripping of forms and finish of surface. The concrete shall be 
thoroughly wet with water if the surface is dry. The curing compound shall be 
applied just as the surface film of water disappears. The second application shall 
be applied after the first application has set. During curing operations, any 
unsprayed surfaces shall be kept wet with water. 

The coating shall be protected against marring for at least 10 days after 
application. Any marred coating shall be given an additional coating. Should the 
surface coating be subjected to continuous injury, water curing shall be applied 
at once. 

The curing compound shall be thoroughly mixed according to the manufacturer's 
instructions, but not more than one hour prior to use. 

Use of curing compound shall be discontinued if its use results in a streaked or 
blotchy appearance. Water curing shall be applied until the cause of the defective 
appearance is corrected. 

FORM METHOD. Concrete shall be protected by forms for at least 5 days. 
Forms shall be kept moist, when necessary, during the curing period to insure the 
concrete surface remains wet. 

BLANKET METHOD. Insulation blankets may be used in cold weather to 
maintain the required curing temperature and to retain moisture in the concrete. 
Blankets shall be secured at laps and edges to prevent moisture from escaping. 
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701.6 QUALITY CONTROL: 

701.6.1 Delivery, Storage and Handling or Materials: 

Cement shall be stored in weather-tight enclosures and protected against 
dampness, contamination or storage set. Lumpy or caked cement shall not be 
used. 

Aggregates shall be stockpiled in a manner that shall minimize excessive 
segregation, contamination or mixing with other sizes of aggregates. 

Admixtures shall be stored to prevent exposure to harmful temperature ranges, 
evaporation, contamination and damage. All admixtures shall be agitated in 
accordance with the manufacturer's recommendations prior to use. 

701.6.2 Testing: 

Concrete testing and testing laboratory services required shall conform to the 
applicable portions of Section 900 unless otherwise defined in the Special 
Provisions. 

7ul.6.3 Acceptance of Concrete: 

Field strength level of concrete shall be considered acceptable, provided the 
average test strength of 3 cylinders is not less than 80% of the specified 
laboratory design 28 day strength. And further provided, that no single test 
cylinder result falls more than 500 psi below the 80% level. 

All placed concrete failing to meet the specified strength requirements density or 
surface requirements, or which may have frozen, shall be subject to corrective 
action as determined by the ENGINEER. 

701.6.4 Repairing Concrete: 

Concrete surfaces shall be inspected for defects immediately after form removal. 
Repair of defects shall be completed within 48 hours after form removal. Defects 
shall be inspected by the ENGINEER and the ENGINEER shall approve repair 
methods prior to repairs being undertaken. 

All damaged and defective concrete shall be removed from the area to be 
repaired. Honeycombed, sand streaked and fractured concrete shall be considered 
defective. Repair areas shall be chipped to a depth of one inch. Edges of repair 
areas shall be squared to the surface to eliminate feather edges. 
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The repair area shall be clean, free of chipping dust, dried mortar and foreign 
material. Surfaces to be repaired shall be wet continuourv"' for at least three 
hours prior to placing repair concrete or mortar. Repair surface shall not show 
free water at time repair material is placed. 

The ENGINEER shall inspect repair area immediately prior to placement of 

repair material. 

701.7 CLEAN UP: 

The exposed surfaces of the concrete shall be thoroughly cleaned upon completion of the 
work and the site left in a neat and orderly condition. 

701.8 METHOD OF MEASUREMENT: 

Structural concrete will be measured by the cubic yard in accordance with the dimensions 
shown on the Plans. Voids larger than 5 cubic feet designed and built into the structure 
shall be deducted from the measured quantity. No deduction shall be made for the 
volume occupied by reinforcing steel, anchors, weep holes, piling, or rounded or beveled 
edges. 

701.9 BASIS OF PAYMENT: 

Payment shall be made at the Contract Unit Price. The Bid Price shall be considered to 
include furnishing all labor, materials, tools and equipment, fine grading (+ or - 0. 1 
foot), placement, and removal of formwork, placement of concrete and doing all work 
required to construct the structures in accordance with the Project Plans and 
Specifications and shall be full compensation for the structures complete in place. 

No additional payment over the Contract Unit Price will be made for any cast-in-place 
concrete which has an average thickness or volume in excess of that shown on the Plans. 

702 PRECAST CONCRETE STRUCTURES: 

702.1 SCOPE: 

These units shall be cast in substantial forms. Structural concrete used shall attain a 
minimum 28-day compressive strength of 3,000 psi as determined in accordance with 
AASHTO T 22. When air-entrained concrete is specified, it shall have an air content 
of 5 to 8 percent by volume. The precast units shall be cured in accordance with 
AASHTO M 170. Additional reinforcement shalal be provided as necessary to provide 
for handling of the precast units. 
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A sufficient number of cylinders shall be cast and field cured from each batch, or 
truck-mixer load, of concrete to permit compression tests at 7, 14 and 28 days, and to 
allow for at least two cylinders for each test. When the strength requirement is met the 
units will be certified for use. 

Cracks in units, honeycombe3d or patched areas in excess of 30 sq. in., excessive water 
absorption, or failure to meet strength requirements will be cause for rejection. 

702.2 MEASUREMENT AND PAYMENT: 

Precast concrete structures shall be measured and paid for on a unit price basis for each 
structure in place including all labor, materials, tools, fine grading, backfill materials and 
backfill and all other work required to construction the structures in accordance with the 
Plans and Specifications. 

710 CONCRETE FORMWORK: 

710.1 SCOPE: 

All formwork for cast-in-place concrete structures shall conform to the requirements 
specified herein. Furnishing all materials and labor for placement and removal of 
formwork are included. 

Bridge deck forms and falsework are excluded from this Specification. 

710.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at time of bid shall apply. 

ACI 347: Recommended Practice for Concrete Formwork. 

710.3 SUBMITTALS: 

The CONTRACTOR shall submit a description of the forming system with complete
details. The location of all construction joints shall be detailed. The methods proposed 
for securing embedded items and block-out procedures shall also be defined. 

All other submittals shall be defined in the Special Conditions. 
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710.4 MATERIALS:
 

Form lumber for all exposed concrete surfaces shall be dressed at least on one side and 
two edges and shall be constructed to produce mortar-tight joints and smooth, even 
concrete surfaces. Forms shall be filleted and chamfered as shown on the Plans. Forms 
shall be given a bevel or draft to assure easy removal from all projections. 

Plywood shall be "B-B Plyform Class 1 Exterior" grade plywood, 5/8 inch minimum 
thickness in new or near new condition. 

Metal forms shall be of sufficient thickness or braced to resist noticeable deflection from 
pressure of the concrete. All bolt and rivet heads shall be countersunk. Clamps, pins 
or other connecting devices shall hold the forms rigid during pouring and allow removal 
without injury to the concrete. Metal forms which do not provide a smooth surface or 
do not align properly shall not be used. Metal forms shall be free from rust, grease or 
other foreign matter. 

Framing, studding and bracing shall be accomplished by use of standard or construction 
grade lumber, according to ACI 347. 

Metal ties or anchorages v"hin the forms shall be designed to permit their removal to 
a depth of at least 1/2 inch from the face without injury to the concrete. Form ties shall 
be designed to resist the loads imposed by freshly poured concrete and permit tightening 
and spreading of forms. Twisted wire loop ties and wooden spreaders shall not be used. 

Non-staining form oil that will not impair the finished concrete surface may be used as 
a form coating. Lacquer, plastic or epoxy coated forms may be used in lieu of a liquid 
form coating. Form coatings containing mineral oils or non-drying ingredients shall not 
be used.
 

Standard patented and manufactured shores or sound construction grade lumber may be 
used for shores and falsework. 

Chamfer strips shall be 3/4 inch 45 degree bevel wood strips or reuseable triangular 

plastic strips. 

710.5 EXECUTION OF WORK: 

710.5.1 Design of Formwork: 

Formwork shall be designed to safely support the vertical and lateral loads 
applied until the loads can be supported by the concrete structure. Vertical and 
lateral loads shall be transferred by the formwork system to the ground or to 
adequately cured in-place construction. 
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Forms and falsework shall be designed to include live load, dead load, moving
equipment operating on formwork, concrete, height of concrete drop, vibrator 
frequency, ambient temperature, foundation pressures, stresses, lateral stability,
and other factors pertinent to safety of personnel and the structure during 
construction. 

Shores and struts used shall be provided with means of positive adjustment
capable of compensating for formwork settlement during placement operations. 
Wedges, jacks or a combination of both shall be used. Trussed supports shall be 
provided when adequate foundation for shores and struts does not exist. 

Form facing materials shall be supported by structural members spaced to 
minimize deflection. Camber shall be designed into the formwork to compensate 
for anticipated deflections. 

Formwork shall be designed to be readily removed without impact, shock or 
damage to concrete surfaces or adjacent material. 

710.5.2 Construction of Forms: 

Forms for exposed concrete shall be constructed of plywood, metal forms or 
other material specifically approved by the ENGINEER. Forms shall provide a 
smooth and continuous forming surface. 

Forms for unexposed concrete may be identical to those used for exposed 
concrete. One inch thick construction grade shiplapped of tongue-and-groove 
lumber may also be used. 

Form ties shall be tight fitting to prevent mortar leakage at holes in the forms. 
Ties shall be protected from rusting at all times. Form ties shall be installed at 
all vertical and horizontal construction joints to provide tight joints. 

Lines, Levels and elevations shall be checked for accuracy and all inaccuracies 
corrected. Vertical and horizontal form position shall also be verified and 
corrected. All edging and bracing shall be completed prior to concrete 
placement. 

All dirt, chips, sawdust, mud, water and other foreign matter shall be removed 
from within the forms and excavated areas before concrete is deposited therein. 

Pipes, castings, conduits, or inserted and embedded items shall be placed in the 
forms before pouring concrete. Cored openings or block-outs may be placed in 
the forms when specifically approved by the ENGINEER. Cores or blockout 
boxes shall be provided with continuous keyways or waterstops around the 
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periphery and tapered slightly to facilitate grouting. All inserted and embedded 
items shall be supported to ensure accurate alignment and minimize distortion 
during concrete placement. 

710.5.3 Inspection: 

The ENGINEER shall inspect the forms after reinforcing steel is placed and prior 
to concrete placement. The ENGINEER shall be notified at least 24 hours prior 
to scheduled concrete placement. 

710.5.4 Form Removal: 

Supports shall not be removed until the concrete has attained at least 80% of the 
specified 28 day strength or as specifically approved by the ENGINEER. 

The forms for any portion of the structure shall not be removed until the concrete 
is strong enough to withstand damage when the forms are removed. 

Side forms for cast-in-place beams, walls or other member where the forms do 
not resist dead load bending shall remain in place for at least 12 hours after 
concrete placement, exclusive of periods when ambient temperature is below 40 
degrees F. 

Forms may be removed earlier than defined above, provided high-early strength 
concrete is used. Removal time shall be as specifically approved by the 
ENGINEER. 

All forms shall be removed except as provided on the Plans. 

Form removal methods shall not cause over stressing. Supports shall be removed 
in a sequence that permits the concrete to gradually and uniformly absorb its 
weight stress. Supports and forms shall not be removed by high impact methods. 
Ties shall be broken after concrete has cured sufficiently to maintain unbroken 
bond with the tie rod. 

710.5.5 Reuse of Forms: 

Used forms intended for use for exposed concrete shall be reconditioned to "like 
new" conditions. All reused forms shall be cleaned, repaired and recoated before 
each reuse. 
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710.6 QUALITY CONTROL:
 

Form movement or deflection during concrete placement that results in finished 
surface variations in excess of the tolerances specified may be the basis for 
rejection and replacement of cast-in-place concrete. 

710.7 CLEAN UP: 

Forms, shores, struts, bracing, lumber and all trash shall be removed from the site upon 
completion of the work, and the site left in a neat and orderly condition. 

710.8 METHOD OF MEASUREMENT: 

Formwork shall not be measured, but shall be considered an integral part of cast-in-place 
concrete structures. 

710.9 BASIS OF PAYMENT: 

Formwork shall not be paid for separately, but shall be included in the Contract Unit 
Price for cast-in-place concrete structures. 

720 CONCRETE REINFORCEME1,iT: 

720.1 SCOPE: 

All reinforcement for cast-in-place concrete structures shall conform to the requirements 
specified herein. Furnishing all materials and labor for placement are included. 

720.2 QUALITY STANDARDS: 

The latest published revisions of the Quality Standards in effect at time of bid shall 
apply. 

AASHTO M 36: Deformed and Plain Billet - Steel Bars for Concrete 
Reinforcement. 

AASHTO M 53: Axle - Steel Deformed and Plain Bars for Concrete Reinforcement 

AASHTO M 55: Welded Steel Wire Fabric for Concrete Reinforcement 

ACI 315: Manual of Practice for Detailing Reinforced Concrete Structures 
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ASTM A 185: Welded Steel Wire Fabric for Concrete Reinforcement 

ASTM A 615: Billeted Steel Bars for Concrete Reinforcement 

CRSI Manual of Standard Practice, Concrete Reinforcing Steel Institute 

720.3 SUBMITTALS: 

The CONTRACTOR shall submit bending and cutsheet schedules and drawings defining 
placing or reinforcing steel. 

Mill test reports of each reinforcement shipment shall be submitted if requested by the 
ENGINEER.
 

All other submittals shall be defined in the Special Conditions.
 

720.4 MATERIALS: 

All materials, manufacturing operations, testing and inspection of Concrete 
Reinforcement shall conform to the requirements of the applicable Quality Standards 
listed in Section 720.2. 

Reinforcing bars shall be deformed steel bars of the size and grade detailed on the Plans. 

Welded wire fabric shall be of the gauge and mesh specified on the Plans. 

Tie wire shall be 16 gauge black annealed steel wire, except when epoxy coated 
reinforcing is used. 

Reinforcing bar supports shall conform to Chapter 3 of CRSI Manual and shall be 
galvanized or plastic coated, where legs will be expossed in finished concrete surfaces. 
Otherwise, concrete bricks or mortar blocks may be used. 

Reinforcement materials shall be delivered in bundles marked or identified to coordinate 
with the placement drawings. Materials shall be handled and stored to prevent 
contamination from dirt, oil and other materials that could affect bonding capacity with 
the concrete. Materials should be stored off ground in locations where the materials shall 
not be subject to abuse or damage. 

720.5 EXECUTION OF THE WORK: 

Reinforcement shall be accurately placed as shown on the Plans and shall be firmly and 
securely held in postion by using concrete or metal chairs, spacers, metal hangers and 
other approved devices or sufficient strength to resist crushing under full load. 
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Placement of reinforcement and placement tolerances shall conform to CRSI "Manual of 
Standard Practice". 

Bar splices shall be placed at the locations shown or noted on the Plans. Bar splices 
shall be lapped at least 30 diameters, unless otherwise shown on the Plans. Lap splices 
shall be tied securely with wire to prevent displacement during pour. Welded wire fabric 
shall be lapped one full mesh and tied with wire. 

Welded splices shown on the Plans shall be welded in accordance with AWS 12.1. 

720.6 QUALITY CONTROL: 

Steel testing and testing laboratory services required shall conform to the applicable 
portions of Section 800 unless otherwise defined in the Special Conditions. 

Dirt, grease, oil, loose mill scale, excessive rust and foreign matter that may interfere 
with concrete bond shall be removed prior to placement. 

Minimum concrete cover over the reinforcement detailed on the Plans shall be maintained 
throughout the construction. 

720.7 CLEAN UP: 

The stockpile site shall be left in a neat and orderly condition upon completion of the 
work. 

720.8 METHOD OF MEASUREMENT: 

The weight of reinforcing steel for payment shall be calculated using the theoretical 
length of bars placed and the unit weight per lineal foot specified in ASTM A 615. 

720.9 BASIS OF PAYMENT: 

Payment shall be made at the Contract Unit Price per pound of reinforcement. The Bid 
Price shall be considered to include all materials, labor, equipment and incidentals 
required to furnish and place concrete reinforcement in accordance with the Project Plans 
and Specifications and shall be full compensation for the item complete in place. No 
allowance will be made for supports, clips, tie wire or other materials used for fastening 
reinforcement in place. 
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730 ANCHORS, INSERTS AND EMBEDDMENTS: 

730.1 SCOPE: 

All anchors, inserts and embeddments for cast-in-place concrete structures shall conform 
to the requirements specified herein. Furnishing all materials and labor for placement 
are included. 

730.2 QUALITY STANDARDS: 

Nationally recognized quality standards applicable shall be shown on the Plans or defined 
in the Special Conditions. Only materials which are compatible with an embedded 
concrete environment shall be used. 

730.3 SUBMITTALS: 

The CONTRACTOR shall submit shop drawings detailing materials and placement for 
all anchors, inserts and embedded items, such as wall castings, pipe with seep rings, 
special castings, etc. 

730.4 MATERIALS: 

Anchor bolts shall conform to the material requirements and be of the size detailed on 
the Plans or defined in the Special Conditions. 

Threaded or slotted inserts shall be stainless steel or galvanized malleable iron of the size 
and type detailed on the Plans or defined in the Special Conditions. 

Embedded items shall be as detailed on the Plans or defined in the Special Conditions. 

730.5 EXECUTION OF THE WORK: 

Anchors, inserts and embedded items shall be placed in the forms at the locations shown 
on the Plans for embeddment of concrete. Aluminum items shall be coated with asphalt 
paint prior to embeddment. All items shall be set accurately and firmly held in position 
during concrete placement and until the concrete is set. 

The ENGINEER may authorize drilled-in grouted anchors in lieu of embedded anchors. 
Holes for anchors may be drilled with diamond boring or rotary impact hammers or other 
means approved by the ENGINEER. Holes shall be cleaned and dried with compressed 
air, both the hole and embedded anchor shall be coated with bonding compound prior to 
insertion. Bonding mortar shall be epoxy grout type installed in accordance with the 
manufacturer's recommendations. 
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Studs of equal size and length may be substituted for anchor bolts provided nut fasteners 
are used.
 

Drilled-in studs or anchors utilizing mechanical expansion devices may be used if detailed 
on the Plans and specifically approved by the ENGINEER. 

730.6 QUALITY CONTROL: 

Dirt, grease, oil, loose mill scale, excessive rust and foreign matter that may interfere 
with concrete bond shall be removed prior to placement. 

730.7 CLEAN UP: 

Threaded and machined surfaces may require wire brushing or scraping to remove 
splatter or hardened concrete or other surface contaminants. 

730.8 METHOD OF MEASUREMENT: 

Anchors, inserts and embeddments shall not be measured, but shall be considered an 
integral part of the machinery, equipment, or materials to be attached to or mounted 
upon the cast-in-place concrete structures. 

730.9 BASIS OF PAYMENT: 

Anchors, Inserts and embedded items shall not be paid for separately, but shall be 
included in the Contract Unit Price for the machinery, equipment or materials to be 
attached to or mounted upon the cast-in-place concrete structures. 

740 JOINTS IN CAST-IN-PLACE CONCRETE: 

740.1 SCOPE: 

All construction joints, expansion and contraction joints, and water tight joints in 
cast-in-place concrete shall conform to the requirements specified herein. Furnishing all 
materials and labor for placement are included. 

740.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall
 
apply.
 

AASHTO M 33: Preformed Expansion Joint Fillers for Concrete (Bituminous Type)
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AASHTO M 153: Preformed Sponge Rubber and Cork Expansion Joint Fillers for 

Concrete Paving and Structural Construction. 

AASHTO M 173: Concrete Joint Sealer, Hot Poured Elastic Type 

AASHTO M 213: Preformed Expansion Joint 
Structural Construction 

Fillers for Concrete Paving and 

740.3 SUBMITTALS: 

The CONTRACTOR shall submit a list of joint materials to be used along with the 
names of the manufacture's and local suppliers. 

The CONTRACTOR shall submit shop drawings detailing waterstop splice (weld) 
locations, intersection details, and support and forming details. Specifications and 
descriptive literature for the splice welding tools shall also be submitted along with the 
qualifications of the splice welder. 

The CONTRACTOR shall submit drawings detailing all construction joints that are not 
shown on the Plans. 

740.4 MATERIALS: 

Joint bonding materials required for construction joints shall be as shown on the Plans 
or defined in the Special Conditions. 

Joint sealer, preformed joint filler and joint waterstop materials shall conform to the 
requirements of the applicable Quality Standards listed in Paragraph 740.2. 

Closed cell polyethylene backer-rod shall be used in sealant joints. The back-rod shall 
be resilient and approved by the sealant manufacturer. Backer-rod diameter shall be 1/8 
inch larger than width of groove. 

740.5 EXECUTION OF THE WORK: 

740.5.1 Construction Joints: 

Construction joints shall be located only as shown on the Plans or as approved by 
the ENGINEER prior to each pour. All construction joints shall be keyed, unless 
shown otherwise on the Plans. 

Reinforcement shall be continued through the joint, unless shown otherwise on 
the Plans. 
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Bulkheads shall be constructed to mate waterstops and reinforcement to prevent 
concrete leakage. 

Previously placed concrete shall be thoroughly roughened and air cleaned prior 
to placement of additional concrete. Place concrete continuously to a 
predetermined construction joint or level. 

740.5.2 Expansion and Contraction Joints: 

Joints shall be constructed in accordance with and at the locations shown on the 
Plans. Reinforcement shall not extend through joint, unless specifically shown 
on the Plans. 

Preformed fillers shall be secured with fasteners and procedures recommended by 
the manufacturer. 

Sealant surfaces shall be clean and free of oil, grease, residue and other foreign
materials prior to application of primer or sealant. All joints shall be primed with 
a joint primer recommended by the sealant manufacturer. 

Surfaces adjacent to joints shall be protected from sealant application. Back-rod 
shall be accurately placed in the joint groove to provide the depth of sealant 
detailed on the Plans. 

Sealants shall be applied to fill the void to a level non-sag surface. Application
procedure shall provide for a continuous application of sealant without 
intermediate stops and starts, and avoiding air entrapment. 

Sealants shall be applied according to the manufacturer's recommendations. 

Joints shall not be exposed to a hydrostatic pressure, until sealant has cured for 
at least 7 days. 

740.5.3 Watertight Joints: 

Waterstops shall be provided for and installed in all locations shown on the Plans. 
Reinforcement shall not extend through joint, unless specifically shown on the 
Plans. 

Splices and intersections shall be made in accordance with the submittals. 
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Waterstops shall be installed in accordance with the manufacturer's installation 
instructions for continuous watertightness. The concrete shall be thoroughly 
vibrated or consolidated under and around the waterstop to achieve concrete 
contact with all waterstop surfaces. Hand placemeat of concrete may be required. 

Waterstops shall be placed in the forms in a manner that will prevent 
deformation, distortion or displacement during concrete placement. Waterstop 
support during concrete placement shall conform to the manufacturer's published 
recommendations or to ENGINEER approved submittal. 

740.6 QUALITY CONTROL: 

Joint filler testing and laboratory testing services required shall conform to the applicable 
portions of Section 900 unless otherwise defined in the Special Conditions. 
The manufacturer shall furnish certificates that all of the inspections and tests have been 
made and the results thereof comply with the requirements of the applicable standards 
specified in Section 740.2. 

The CONTRACTOR shall furnish the ENGINEER two copies of the manufacturer's 
certificates. 

740.7 CLEAN UP: 

Clean up required shall conform to the requirement of Section 701. 

740.8 METHOD OF MEASUREMENT: 

Joints in cast-in-place concrete shall not be considered an integral part of cast-in-place 
concrete structures. 

740.9 BASIS OF PAYMENT: 

Joints in cast-in-place concrete shall not be paid for separately, but shall be included in 
the Contract Unit Price for cast-in-place concrete structures. 
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801 SCHEDULE FOR MINIMUM MATERIALS SAMPLING, TESTING AND
 

INSPECTION: 

801.1 SCOPE: 

The work covered by this Specification consists of the materials sampling, materials 
testing and materials inspection of materials specified for inclusion in the Work. 

801.2 QUALITY STANDARDS: 

The latest published revision of the Quality Standards in effect at the time of bid shall 
apply. The testing of all materials and construction shall be in conformance with the 
appropriate ASSHTO or ASTM specifications. A partial list of approved testing methods 
includes: 

TEST PROCEDURES AASHTO 
AST___I 

Attergerg Limits (LL & PL) T 89 & T 90 D 4318 
Gradation Analysis (except hydrometer) T 27 D 422
 
CBR (as modified in Section 5.2.4.1) T 193 --
R-value (subgrade & base) T 190 
 D 2844
 
Marshall Stability T 245 
 D 1559
 
RIValue 
 T 246 D 1560
 
Compaction Curve (standard) T 99 D 698
 
Compaction Curve (modified) T 180 D 1557
 
Compaction Curve (CTAB) T 134 
Field Density Test (Sand Cone) T 191 D 1556 
Field Density Test (Nuclear) T 2'18/T 239 D 2922/D 3017 
Field Density Test (Balloon) T 205 D 2167 
Concrete Slump T 119 C 143
 
Concrete Air Content 
 T 152 C 231
 
Concrete Compressive Strength T 22 
 C 39
 
Concrete Sampling T 141 C 172
 
Strength of Soil-Lime Mixtures T 220 

Asphalt Flow 
 T 245 D 1559
 
Air Voids 
 T 245 D 1559 
Making and Curing Concrete Test 
Specimens in the Field T 23 C 31 

800 -2 

/ 
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801.3 	 SUBMITTALS: 

Submittals are defined in each Specification included in Division 300, 400, 500, 600 and 
700 of these Standards. 

801.4 	 MATERIALS:
 

The materials to be sampled, tested and inspected 
are defined in Division 900 of these 
Standards. 

801.5 	 EXECUTION OF THE WORK: 

Materials sampling, materials materialstesting and inspection shall conform to the 
requirements of the following table. 

Additional sampling, testing and inspection requirements may be defined in portions of
each section of Divisions 300, 400, 500, 600 and 700. If a conflict exists, the 
requirements of the following table shall govern. 

The CONTRACTOR shall engage the services of a qualified and approved materials
testing laboratory and include the costs of same in the Bid. t. listing of approved
materials testing firms is available from the OWNER. The laboratory shall perform or
observe the performance of the specified sampling, testing and inspection defined in the
following table. Inspection and inspectors duties defined in Section 213.9 are not 
included as part of the testing laboratories services. 

All concrete technicians must be qualified as a level I Field Concrete Technician by ACI 
Standards or an equivalent program. 

801.6 	 METHOD OF MEASUREMENT: 

Materials sampling, testing and inspection shall not be measured but shall be subsidiary 
to and included in other Sections of these Standards. 

801.7 	 BASIS OF PAYMENT: 

Payment for materials sampling, testing and inspection shall be included in and subsidiary 
to payment for work included in other Section of these Standards. 
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00 
Schedule for Minimum Materials Sampling, Testing, and Inspection 

Procedures 
Project Acceptance Test Project Project Point 

Section Type of Test Frequency Sampling Testing Remarks of Acceptance 

305 GRADATION 1/200 cu yds or fraction CP30 CP 31" Required on Class 1 only In place, before 901 
thereof compaction 
Required on Class I only 

STRUC- ATTERBERG 1/200 cu yds or fraction T 89**
 
TURAL LIMITS Class 1: 1 per source T 90
 

MOIST-DEN CLASS 2: follow instnic- T 99 or T 180
 
CURVE ions in Section 306 of T 100
 

this Schedule
 

IN-PLACE 1/200 cu yds or fraction CP 22 In the compacted 
DENSITY thereof lift 

Minimum: I/structure in CP 80 
roadbed, I/abutment, pier, 
etc. in bridge 

306 MOIST-DEN I per soil type T 99 DENSITY: 1/500 cu yds In the top 2 ft of 
307 CURVE T 180 when within 100 ft of the finished sub

bridge approach grade
COMP- IN-PLACE 1/2000 cu yds or fraction CP 22 DENSITY:in compacted 
ACTION DENSITY thereof of testable CP 23 lift 

material 	 CP 25 Proof Rolling: * 
CP 80 

CP indicates Colorado Procedure. 
* 	 T indicates standard AASHTO Procedure.
 

Laboratory indicates the CONTRACTOR'S designated testing laboratory.
 
COC indicates Certificates of Compliance.
 

*4 After the subgrade has been compacted, tested and found to meet specifications, the entire 
subgrade shall be proof-rolled with a heaviiy loaded vehicle. The vehicle must have a loaded 

00 GVW of 50,000 pounds with a loaded single axle weight of as least 18,000 pounds and a tire 
0 pressure of 90 psi. Subgrade which is pumping of deforming must be reworked, replaced or 

otherwise modified to form a smooth, stable, non-yeilding base for subsequent paving
 
courses. Contracting Agency shall be notified at least 24 hours before final proof-rolling.
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Schedule for Minimum Materials Sampling, Testing, and Inspection 

ProceduresProject Acceptance Test Project ProjectSection Type of Test PointFrequency Sampling Testing Remarks of Acceptance 

309 If potable, document in project records; no report needed. If not potable(or in doubt)subm; !"?,-,ratory analysis of mineralWATERING salt content, oil, acids, alkali, organic matter, or other injurious substance for intended use. 

EMULSIFIED ASPHALT (Dust Palliative): See Section 505 of this Schedule. 

503 GRADATION 1/1000 tons or fraction CP 30 CP 31 Immediately after pug
thereof on each class mill mixing or from 

AGGRE- ATrERBERG LIMITS window1/1000 tons or fraction T 89GATE thercof on each class T 90BASE IN-PLACE DENSITY 11500 feet in each travel lane CP 22COURSE 
 At least 20 percent of tests CP 80 Compacted lift 
within 1 foot of =imzholes, 
valves and curbs. 

MOIST-DEN CURVE I/source T 180 

504 IN-PLACE DENSITY 11500 feet in each traveled lane CP 22 In the compacted lift 
At least 20 percent of tests CP 80 
within 1 foot of manholes, 
valves and curbs. 

PORTLAND MOIST-DEN CURVF I/source T 134CEMENT GRADATION Aggregate on 1/1000 tons 
TREATED 

CP 30 CP 31 Run Atterberg Limits Immediately after pugor fraction thereof before cement is added.BASE mill mixing or fromSix field prepared proctor No Atterbergs or gradation roadway 
mold samples shall be taken needed on old
for each 500 tons placed and in-place aggregate 
tested at 7 and 28 days to 
determine unconfined compres
sive strength. 

ATTERBERG Aggregate only 1/1000 tons T 89LIMITS or fraction thereof T 90 

L/ 
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Schedule for Minimum Materials Sampling, Testing, and Inspection 

Procedures 
Proiect Accet tance Test 	 Project Project Point

Section Type of Test 	 Frequency Sampling Testing Remarks of Acceptance 

502 IN-PLACE 1/500 lineal feet of travel CP 22 Observation and testing In the
 
LIME DENSITY lane 
 CP 23 is required on a full compacted
TREATED CP 80 time basis 	 lift 
SUB-GRADE
 

MOIST-DL.N CURVE 
 1 per soil type 	 T 99 Field Compacted 7-day strength 
T 180 and lime content (AASHTO T 232) 
T 220 determinations shall be required 

for each 500 tons of subgrade
 
treated with a minimum of one per project.
 

901 GRADATION 	 1/100 cu yds or fraction CP 30 CP 31 Report on DOH Form 6. Sce the In place for each class
FILTER thereof Materials Manual for further
 
MATERIAL 
 details 

901 GRADATION 1/200 cu yds or fraction CP 30 CP 31 Report on DOH Form 6 In place 
BED 
 thereof
 
COURSE
 

901 GRADATION 1/200 tons or fraction CP 30 CP 31 Spreader
 
COVER 
 thereof
 
COAT
 
MATERIAL
 

0o 
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Schedule for Minimum Materials Sampling, Testing, and Inspection 

ProceduresProiect Acceptance Test Project ProjectSection Type of Test PointFrequency Sampling Testing Remarks of Acceptance 

508 ASPHALT CONTENT 1/1000 tons or fraction CP 41 CP 42 Observation and testingPLANT Pugmill discharge atthereof shall be on a full time or behind paverMIX BIT-
basis during placement

UMINOUS and compactionBASE GRADATION (Agg.) 1/1000 tons or fraction CP 31 
thereof 

IN-PLACE 1/500 lineal feet of travel CP 44 DENSITY in compactedDENSITY lane per lift CP 81 pavement 

508 ASPHALT CONTENT 1/500 tons or fraction CP 41 CP 42HOT BIT- Pugmill discharge atthereof of mix produced 
or behind paver

TUMINOUS 
PAVEMENT GRADATION Aggregate 1/500 tons or frac- CP 31 

tion thereof of mix produced 

FRACTURED FACES 1/2500 tons on crusher CP 30 CP 45 Document Fractured Faces Crushing plant orcontrol samples or stockpile on sieve analysis work stockpile
acceptance for commercial sheet 
s urcesIN-PLACE 11500 lineal feet of travel CU-44 ASPHALT Certified analysisDENSITY lane per lift CP 81 

Minimum of one test per each day of production 

000o 
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Section 

508 
505 
506 

BIT-

UMINOUS 
MATERIALS 

517 

PORTLAND 
CEMENT 
CONCRETE 
PAVEMENT 

517 (cont) 

Type of Test 

ASPHALT CEMENT 
ROAD OIL 

LIQUID ASPHALT 

LIQUID ASPHALT 
AGENT 

EMULSIFIED ASPHALT 

Schedule for Minimum Materials Sampling, Testing, and Inspection 

ProceduresProject Acceptance Test Project Project Point 
Frequency Sampling Testing Remarks of Acceptance 

Acceptance samples normally will be samples accompanying shipment. Conditionally
When field sampling is required, sample according to AASHTO T 40. accepted at 

the source 

For suppliers furnishing large quantities of bituminous mixtures to multiple 
customers asphalt cement acceptance samples shall be taken from the plant; 
sampling frequency shall be 11500 tons of mix. See project Special Provisions 
for certification procedure. 

When specified, check Certificate of Compliance accompanying shipment 
to determine if cdditive has been added. 

If samples are submitted, they are to be in non-metalic containers. 

ASPHALT REJUVENATING AGENT Dilution Water- Follow instructions in Section 309 of this Schedule. 

GRADATION 
(AGGREGATE) 

1/1000 sq yds or 
fraction thereof for each 

CP 30 CP 31 

MOISTURE CONTENT 
size aggregate 
I per day and as often as CP 30 CO 60 

(FINE AGGREGATE) needed for quality control 

MOISTURE CONTENT 
(COARSE AGGRE- I per day min. where CP 30 CP 60 

Stockpile belt, 
or bin 

GATE) moisture content is greater 
than +0.5% from SSD 
condition 

00
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Schedule for Minimum Materials Sampling, Testing, and Inspection 

Section Type of Test 
Proiect Acceptance Test 

Frequency 
Project 
Sampling 

517 (cont) SLUMP 1/1000 sq yds and as T141 

often as needed for quality 
control * 

AIR CONTENT I/1000 sq yds and as T141 

often as needed for quality 

PORTLANDCEMENT 
CONCRETE 

PAVEMENT 

UNIT WEIGHT AND 
CEMENT FACTOR 

control * 

1/1000 sq yds and as 
often as needed for 

quality control 

T 141 
or 

nomograph 

COMPRESSIVE 1/set of 6 cylinders ea. T 141 
2000 sq yds or major 
fraction thereof on ca. 
day pavement is placed 

IN-PLACE 
DENSITY 

1/1250 sq yds CP 63 

THICKNESS 1/500 lin ft each traffic T 24 
lane on freshly finished CP 46 
concrete and one core per 
lane mile 

Procedures
Project 
Testing Remarks 

Point 
of Acceptance 

T I10 

T119 

T 121 Mixer discharge or 
from freshly placed 

T 22 Test as follows: 2 at 7 
days, 2 at 28 days & 
at a later date. 

CP 82 

Finished concreteT 148 

The first three loads shall be tested for slump and air content. If any one test fails to meetrequirements, slump and air content tests shall continue until three consecutive loads meet requirements.
Thereafter, slump and air shall be tested at least every fifth load. 

0 
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Section 

518 

Project Acceptance Test 
Type of Test 

GRADATION 

SIDEWALKS 
(CONCRETE) 

CURBING MOISTURE 
(CONCRETE)CONTENT 

(FINE AGGREGATE) 

MOISTURE 
CONTENT 
(COARSE 
AGGREGATE) 

SLUMP 

AIR CONTENT 

L:

00 

-per 

0-

518 (con.) YIELD AND 
CEMENT 

COMPRESSIVE 

Schedule for Minimum Materials Sampling, Testing, and Inspection 

Frequency 

Sidewalks: 1/1000 sq yds or 
fraction thereof each size 
aggregate of concrete placed 
Curbing: 1/2000 lin ft or frac-
tion thereof each size aggre
gate or concrete placed 

I per day and as often as 
needed for quality control 

I per day minimum where moisture 
content is greater than +0.5% 
from SSD condition 

The slump, air content and unit 
weight tests shall be carried 
out on the first truck of con
crete for the daily placement 
and thereafter in conformance 
with the following table: 

I set of tests for every 1000 
sq yds or fraction thereof 
of concrete placed; I set of 

4 tests for every 2000 lineal 
ft or fraction thereof of curb 

and gutter placed. 

Sidewalks: 1 set (4) of cylin-
ders per 1000 sq yds or 
fraction thereof or concrete 
placed per day 

Curbing: 1 set (4) cylinders 
2000 lin ft or fraction 

thereof of concrete placed 

Procedures 
Project Project 
Sampling Teti;g Remarks 

Point 
of Acceptance 

CP 30 CP 31 

Stockpile, belt, 
or bin 

CP 30 CP 60 

CP 30 CP 60 

T 141 T 119 

T 141 T 152 Mixer Discharge 
T 199 

T 141 T 121 
or nomgraph 

T 141 T 22 Information cylinders may be 
T 23 cast at the discretion of 

the Project Engineer 



00 

Section 

601 

TRAFFIC 

CONTROL 
DEVICES 

701 

740 
925 

STRUCTURAL 
CONCRETE 

Schedule for Minimum Materials Sampling, Testing, and Inspection 

ProceduresProiect Acceptance Test Project Project Point

Type of Test Frequency 
 Sampling Testing Remarks of Acceptance

Concrete Footings: Concrete - follow instructions in Section 701 & 925 of this Schedule. 
 Note: See CP 50 for instruc

tions on checking torque on high strength 
high strength bolts when required 

Reinforcing Steel: Follow instruction in Section 720 of this Schedule 

Steel Sign Posts, Wide Flange (WF) and Anchor Bolts: TORQUE TEST ALL BOLTS ACCORDING TO CO 50. U2 Type - field inspect.Make random check of weight, coating, and length for plan requirements. Square Tube Posts - may be used as alternate.
 
Field inspect.
 

Construction Traffic Control Signing: Field inspect. Document in Project Records. 
Sign Panels: The contractor shall provide the Project Engineer with copy of a Certificate of Compliance(furnished bysupplier). Field inspect fabricated panels for correct legend and workmanship. Document in project re-ords. No report 
necessary.
 

Lighting Fixtures. Fashing Yellow Beacons, Traffic Signal Systems: Field inspect for compliance with plans and specifications. Document in project records. No report necessary. 

Anchor Bolts, Messenger Cables. Electrical Conduit, Pull Boxes, Direct Burial Cable, Vehicle Detector Wire Loop, Grounding and Bonding, Miscellaneous Hardware,and Barricades: Field inspect. Document in project records. No report necessary. 

GRADATION 1/100 cu yds or fraction there- CP 30 CP 3 Stockpile, belt(AGGREGATE) 	 of of concrete placed for 
each size aggregate or bin 

MOISTURE 1 per day and as often as needed CP 30 CP 60 
CONTENT for quality control 
(FINE 
AGGREGATE)
 

MOISTURE 1/day min if moisture content is CP 30 CP 60 
CONTENT + 0.5% from SSD condition 
(COARSE 
AGGREGATE) 

00 



00 

Schedule for Minimum Materials Sampling, Testing, and Inspection 

Procedures 
Project Acceptance Test Project Project Point 

Section Type of Test Frequency Sampling Testing Remarks of Acceptance 

701 .'..MP I/set of cylinders and as often T 141 T 119
 
740 as needed for quality control
 
925 BRIDGE DECKS: One per truck-


AIR CONTENT 	 I/set of cylinders and as often T 141 T 152 Mixer discharge, 
as needed for quality control T 119 pump or con

veyor belt 
YIELD & 1/set of cylinders and as often T 141 T 121 or 
CEMENT FACTOR as needed for quality control 	 nomograph 

STRUCTURAL
 
CONCRETE 	 COMPRESSIVE One set (4) cylinders per 100 T 141 T 22 Information cylinders may be 

STRENGTH cu yds or fraction thereof T 23 cast at discretion of 
of concrete placed per days Project Engineer 
pour 

IN-PLACE DENSITY BRIDGE DECKS: 1/25 sq yds CP 82
 
STEEL DEPTH BRIDGE DECKS: 1/25 sq yds CP 63
 

Incidental Items (non-pay)
 
Portland Cement: Mill certificate to be furnished.
 
Reinforcing Steel: Mill certificate to be furnished, See Section 420 of this Schedule.
 
Water: If potable, Document in Project Records. If not po'-ble, or if in doubt, submit one liter sample per source in 
clean, non-metalic container to Laboratory before use. 
Air Entraining Agents and Chemical Admixtures: An approved air entraining agent will be used by the Laboratory for each 
mix design. Other previously approved or standard brands may be substituted without prior approval or pretesting. If 
problems in the field develop, a sample may be requested. Only approved mix designs with admixtures will be allowed. 
Report all additives and dosages. No further action necessary. 

(701-740-925) 

00 



00 . Schedule for Minimum Materials Sampling, Testing, and Inspection 
ProceduresProject Acceptance Test Project ProjectSection Type of Test PointFrequency Sampling Testing Remarks of Acceptance 

Other Additives:701 Contact Laboratory for sampling, testing, and documentation information before use.740 Curing Materials: Liquid membrane compound meeting AASHTO M925 148 usually pretested. Check the container for either alabel or a stencil. These labels or stencils verify pretesting and approval. Document membrane compound stating lot(Cos) number, date, and quantity represented. All other curing materials document in project records. No ti,..rt necessary.Epoxy for bonding fresh concrete to old concrete. Contact Laboratory for information on acceptable brands. 

Poured Filler: Hot - submit one 1000 g sample for each lot to Laboratory from unmelted stock. 

Cold - for single component, submit one 1000 g sample to laboratory. For two-component, submit appropriateproportions of each separate component (total of 1000 g) to Laboratory.STRUCTURAL Preformed Filler(Expansion Joint Material): Preinspected Check for red tag bearing PRETESTED data. Submit data on theCONCRETE red tag. 

Cementitious Grouts: Contact Laboratory for information on acceptable brands. 

Class 5. Masonry Coating Finish: Contact Laboratory for information on acceptable brands. 

REIN- Pretested sampling frequency shall be one sample per 20,000 lbs for each grade,FORCING size and brand. The contractor shallprovide the Project Engineer with one copy of the invoice or shipping ticket accompanying each load of reinforcingSTEEL steel delivered to the Project. The Project Engineer shall confirm that the material has been sampled and testedby contacting the contractor's designated testing laboratory before steel is placed. 

Steel Chairs: Field inspect. Document in project records. No report necessary. 

00 



00 

Section 

400 

CULVERTS, 
SEWERS, 
MANHOLES, 
INLEIS, 

AND METER 
VAULTS 

Schedule for Minimum Materials Sampling, Testing, and Inspection 

Procedures 
Proiect Acceptance Test Project Project Po'7t
 

Type of Test Frequency Sampling 
 Testing Remarks of Acceptance 

Corrugated Steel Pipe and End Sections. Field inspect for visible defects. Each shipment will be accompanied by a 
Manufacturer's Centificate of Compliance. 

Asbestos Bonded CSP Bituminous Coated CSP and Precoated CSP. Field inspect for visable defect. Each shipment will be 
accompanied by a Manufacturer's Certificate of Compliance. 

Corrugated Aluminum Pipe. Field inspect for visible defects. Each shipment will be accompanied by a Manufacturer's 
Certificate of Compliance. 

Concrete Pipe and End Sections. Field inspect for visible defects. Each shipment will be accompanied by Manufacturer'a 
Certificate for Concrete Pipe which gives inmpection instructions. 

Concrete Box. Same as Concrete Pipe. 

Rubber Gaskets: No report required when shipped with pipe cleared by Certificate of Compliance. 

Manholes, inlets, and Meter Vaults: The contractor shall provide the Pioject Engineer with copy of Certificate 
of Compliance (fumished by supplied). 

Manholes, Inlets, anid Meter Vaults: Components must meet individual specifications though not paid for aeparately. 

Concrete: Foliow instructic.". in Section 925 of this Schedule. 

Reinforcing Steel: Folow'instruction in Section 720 of this Schedule. 

Inlet Grate. and Frames, Manhole Rings and Covers, and Steps: Field inspect Document in project records. 
No report necessary. 

ABS and PVC Pipe: Document the same as Manholes, Inlets and Meter Vault. 

00 



840 	 INSPECTION, TESTING, APPROVAL AND ACCEPTANCE OF STREET AND 
ROADWAY RELATED WORK: 

840.1 	 SCOPE: 

The work covered by this Specification consists of the inspection, testing, approval and 
acceptance of street and roadway construction including appurtenances normally installed 
as part of the system. The work may include density testing, materials testing and 
tolerances checking of widths, thicknesses, cross slope, gradiants and related work when 
required by the Special Conditions. 

840.2 	 SUBMITTALS: 

Any submittal required shall be defined in the Special Conditions. 

840.3 	 MATERIAL,: 

Equipment necessary for any of the tests shall be of the type, quality and capacity to 
perform the operations required to execute the tests specified, and shall be furnished by
the CONTRACTOR along with all labor and materials including water. 

840.4 	 EXECUTION OF THE WORK: 

840.4.1 Inspection: 

The CONTRACTOR shall have accomplished all inspections of excavation,
 
embankment, roadway construction and appurtenances in confcrmance with
 
Sections 300, 500, 600, 700, and Section 801.
 

The ENGINEER shall inspect and approve all work accomplished subject to the
 

provisions of Section 801.
 

840.4.2 Cleaning: 

Prior to testing or acceptance of any section of roadway, the CONTRACTOR 
shall remove all foreign matter from the system. Sweeping, flushing or other 
appropriate cleaning methods approved by the ENGINEER may be used. 

840.3.4 Testing: 

All testing shall comply with the requirements and frequently as described in 
Section 801 for the material or activity being tested. 
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840.4.4 Tolerances: 

The construction specification tolerance list shown below shall provide the least 
possible standard of acceptance by the OWNER. This tolerance list shall be used 
by the CONTRACTOR to check his work prior to requesting any acceptance 
inspection. This list will be used by 
the OWNER'S representative as a quality assurance check during construction and 
for the final inspection. 

TABULATION OF CONSTRUCTION TOLERANCES 

Sub-
Section Subject Tolerance 

501.3.2 Subgrade Tolerance Variation for the subgrade plane 
Earthwork shall not be more than 0.08' in soil 

nor more than 0.08' above or 0.50' 
below in rock. Where bituminous 
surfacing materials are to be placed 
on the subgrade, variation in the 
subgrade plane shall not vary more 
than 0.04'. 

508.4.1 	 Range of tolerances for *Passing No 8 and larger 
Plant Mix Bit. Base Job sieves +/-8% Passing sieves smaller 
mix formula than 8 and larger than No200 sieve 

+/-6%
 

Passing No. 200 sieve +/-3% 

Bitumen +1-0.5% 

Temperature of Mixture when 
emptied from mixer +/-20oF. 

*exclusive of the maximum size 
designated in the Special Conditions. 

508.5.15 	 Surface Tolerance Plant Variation in 5' as measured with a 10' 
Mix Bit, Base Course straight edge shall not exceed 1/4". 

1/87 	 800- 16
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TABULATION OF CONSTRUCTION TOLERANCES
 

Sub-

Section Subject 


507.2 	 Percentage of Emulsified 

Asphalt in Treated Base 

507.3.3 	 Surface Tolerance-Emul-
sified Asphalt Treated 
Base 

503.6 	 Surface Tolerance Aggre-
gate Base Course 

501.3.2 	 Subgrade Tolerance 

Reconditioning 


502.5.3 	 Amount of Water in 
Lime Treated Subgrade 

502.6 	 Subgrade Tolerance Lime 
Treated Subgrade 

504.5.3 	 Amount of water in port-
land cement treated base 

1/87 

Tolerance 

The percentage of emulsified 
asphalt.. 
within +/-0.3% by weight of dry 

aggregate. 

Variation in 5' as measured with a 10' 
straight edge shall not exceed 1/4". 

Variation in 10' shall not exceed 
0.04'. If a gravel surface is the final 
surface for the roadway or shoulder 
then the manholes, water valves, etc. 
shall be buried 6 inches + 1 inch 
below the final grade. 

Variation above or below subgrade 
plane shall not be more than 0.08'. 
Where bituminous surfacing 
materials are to be placed directly on 
the subgrade, the subgrade plane 
shall not vary 	more than 0.04'. 

...a moisture content not less than 
optimum nor more than 5% points 
above optimum. 

Variation above or below subgrade 
plane shall not be more than 0.08'. 
Where bituminous surfacing 
materials are to be placed directly on 
the subgrade, the subgrade plane 
shall not vary more than 0.04'. 

The percentage of moisture shall not 
be less than optimum nor more than 
5% above optimum. 
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TABULATION OF CONSTRUCTION TOLERANCES
 

Sub-
Section Subject 

504.6 	 Surface Tolerance Port-
land Cement Treated base 

508.3 	 Range of tolerances for 
plant mix pavement job-

508.5.14 	 Plant mix pavements 

505.5 	 Application rate of prime 
506.5 	 and tack coat 

511.5 	 Application rate of seal 
coat 


512.2 	 Range of tolerances for 
plant-mixed seal coat Job-
mix formula 

1/87 

Tolerance 

*Variation in the finished surface 
shall not exceed 0.08' when tested 
with a 10' straight edge. 

*Passing No. 	8 and larger 
sieve +/-8% mix formula 

Passing sieves smaller than No. 8 to 
larger than No. 200 +/-6% 

Passing No. 200 sieve +/-3% 

Bitumen +/-0.5% 

Temperature of mixture when 
emptiedfrom mixer +/-20oF. 

*Exclusive of the maximum size 

designated in the special Conditions. 

The variation between any two 
surface contacts of plant-mix 
pavements shall not excc.ed 1/4" in 
5' measured with a 10 foot straight 
edge. 

The allowable variation from any 
specified rate shall not exceed 0.02 
gallon per square yard. 

"... with an allowable variation from 
any specified rate to exceed 0.02 
gallon per square yard." 

*Passing No. 4 sieve +/-8% 
Passing No. 8 to No. 100 
sieves (inclusive) +/-6% 

800- 18 
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TABULATION OF CONSTRUCTION TOLERiNCES 

Sub-
Section Subject 

517.5.3 

517.5.5 

Setting Forms for 
Concrete Pavement 

Batching Maerials for PCC 

Pavement 

517.5.5 Temperature of Mixed 
Concrete 

517.5.5 Heating waier and/or 
aggregates 

517.5.8 Expansion Joints in 
Concrete Pavement 

517.6 Surface Tolerance 
Concrete Pavement 

1/87 

Tolerance 

Passing No. 200 sieve +/-2% 

Bitumen +/-.05% 

Temperature of mixture when
 
emptied from mixer +/-20oF.
 

*Exclusive of the maximum size
 
designated in the special provisions.
 

Forms shall not deviate from true
 
line by more than 1/4" at any point.
 

Within a tolerance of 1% for
 
cement,
 
1% for water and 2 % for aggregate
 
..admixtures to +/-3%.
 

Mixed concrete shall be not less than
 
50'F. nor more than 80'F. at the
 
time of placing it in forms unless
 
otherwise directed.
 

-.If air temp. is 35 or less at the 
time of placing, the Engineer will 
require water and/or aggregate 
heated to not less than 700F. nor 
more than 150'F. 

Finished joints shall not deviate more 
than 1/4" in the horizontal alignment 
from a straight line. 

"Will not show surface 
deviation in excess of 1/8" when 
tested with 10' straight edge 
(exceeding 1/2" shall be removed 
and replaced)." 

800- 19 
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TABULATION OF CONSTRUCTION TOLERANCES 

Sub-
Section Subject Tolerance 

518.6 Curb, gutter and walk, 
crosspans, radii, etc. 

Any localized humps and or 
depressions greater than 1/4" will 
require removal and replacement of 
the work in question. 

No ponding or water greater than 
3/8" shall be allowed. 

Combination curb, gutter and walk 
and/or vertical curb and gutter 
flowline depth shall not vary from 
adopted standards by more than 
+ 1/2", measured vertically from the 
top of curb to the gutter invert. 

Pedestrian walks shall have a 
minimum of 2.0% and a maximum 
of 2.5% slope toward the roadway. 

Contraction and construction joints 
shall be placed at the standard 
spacing of 10 feet in curb, gutter, 
sidewalks, crosspans, trickle 
channel, etc. A minimum spacing of 
5 feet will be allowed for repairs. 

Heave or settlement of sidewalk, 
relative to separate curb pour, 
greater than 1/2" shall be cause for 
corrective action. This provision 
shall not apply to transverse sidewalk 
joints. 

At the time of final acceptance 
inspection, the repair of all cracks 
will be completed. 

1/87 800 - 20 
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TABULATION OF CONSTRUCTION TOLERANCES
 

Sub-
Section Subject Tolerance 

1. 

2. 

3. 

4. 

5. 


Cracks that are less than 1/4"
wide, exhibit no horizontal or 
vertical shifting, and do not 
meet the conditions in 2), 3)
and 4) below may, at the 
discretion of Arapahoe 
County, be sealed by routing 
approximately 3/4" to 1" 
deep by 1/4" wide and filling 
with Sikaflex 1-A or equal. 

Any crack that extends 
through a joint shall require
removal and replacement of 
the entire cracked area. 

Any crack in a 4" thick walk 
will require removal and 
replacement of the entire 
cracked section between 
joints. 

Any longitudinal cracked 
section of concrete will 
require complete removal and 
replacement of that section 
between joints. 

Repair action for hairline 
cracks as determined in 1) 
above may be waived at the 
discretion of Arapahoe 
County. For the purpose of 
this section, a hairline crack 
is one that is reasonably 
immeasurable and without 
separation as determined by 
the OWNER. 

800-21 
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TABULATION OF CONSTRUCTION TOLERANCES
 

Sub-
Section Subject Tolerance 

604.2. Guard Rail Posts Posts shall be set firm and aligned 
with a tolerance of +/-1/4" from 
plumb, lines and grades as staked. 

603.3 Concrete Median Barrier Deviation in excess of 1/4" from the 
lower edge of a 10-foot straight edge 
shall be corrected by the Contractor. 

Sp.Cond. Loop detector installation ...saw cut shall not vary more than 
1/2" when checked with a 10' 
straight edge. 

Sp. Cond. Pavement Marking A reasonably clean edge stripe of the 
designated width (+/- 3/4").. .will 
paint a stripe with gap shown on 
plans. Application tolerance per gal. 
of paint.. 100 sq. ft. for paint and 4 
oz. for beads. 

Sp.Cond. Thermoplastic Pave- "Thickness of material not less than 
ment Marking 3/32" at ?'e edges, nor less than 

1/8" at the center. 
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APPENDIX
 

FORMULAE 

CONVERSION FACTORS 

Table 1 	 Acreage-Right-of-Way 

Table 2 	 Square Yards of Road Surface for Various
 
Road Widths
 

Table 3 	 Gallons of Asphalt Required per Mile for
 
Various Rates of Application
 

Table 4 Tons of Aggregate Required per Mile for 
Various Rates of Application 

Table 5 Storage Capacity (in tons) of Cone -or Tent-
Shaped Stockpiles of Sand or Gravel 

Table 6 	 Storage capacity (in tons) of Cone -or Tent-

Shaped Stockpiles of Crushed Stone
 

Table 7 	 Loose and Compacted Weights of Various
 
Materials
 

Table 8 Pounds of Aggregate Required per Square 
Yard for Various Cubic Yard Weights 

Table 9 Cubic Yards of Material Required per 100 
Lineal Feet for Various Loose Depths 

Table 10 Cubic Yards of Material Required per Foot for 
a Typical Culvert Installation 

Table 11 	 Length Measurements 

Table 12 	 Volume Measurements 

Table 13 	 Area Measurements 

Table 14 	 Weights and Other Measurements 

Table 15 	 Common Fractions to Decimal Numbers 

Table 16 	 Quantity and Ccst Estimation for Asphalt Paving 



FORMS 
Notes 
Preconstruction Conference Agenda and 
Minutes 
Construction Engineering Memo 
Project Diary 
Record of Conversation 

STANDARD PLATES 



Table 1
 
ACREAGE-RIGHT-OF-WAY
 

WT 
LDGT1I IN MILES 

0.1 0.3 0.4 0.5 0-6 0.7 0.8 0.9 1 2 3 5 6 ±7 8 9 10 
1 .0 .. 0 0 0.1 0.1 0.! 0.1 0.1 0.1 0.1 0.2 0.4 0.5 0.6 0.7 0.9 1.0 1.1 1.2 

2" .0 0.1 0.1 01 0! 0.2 0.2 0.2 0.2 0.2 0.5 0.7 1.0 1.2 1.5 .7 1.9 2.2 2.4 
3- .0 0.1 0.1 02 02 0.2 0.3 0.3 0.3 0.4 0.7 1.1 1.5 1.8 2.2 2.6 2.9 3.3 3.6 
4" 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.5 1.0 1.5 1.9 2.4 2.9 3.4 3.9 4.4 4.9 

5 

6" 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

0.2 

0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.5 

0.5 

0.6 

0.6 

0.7 

0.6 

0.7 

1.2 

1.5 

1.8 

2.2 

2.4 

2.9 

3.0 

3.6 

3.6 

4.4 

4.2 

5.1 

4.9 

5.8 

5.5 

6.5 

6.1 

7.3 
7- 0.1 0.2 0.3 0.3 04 0.5 0.6 0.7 0.8 0.9 1.7 2.6 3.4 4.2 5.1 5.9 6.9 7.6 8.5 
8' 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.9 2.9 3.9 4.9 5.1 6. 7.8 8.7 9.7 
9" 0.1 0.2 0.3 04 C.6 0.7 0.8 0.9 1.0 1.1 2.2 3.3 4.4 5.5 6.5 '7.6 8.7 9.8 10.9 
10 0.1 0.2 0.4 0.5 0.6 0.7 0.9 1.0 1.1 1.2 2.4 3.6 4.9 6.1 7.3 ,. 9.7 10.9 12.1 

20' 0.2 0.5 0.7 1.0 1.2 1.5 1.7 1.9 2.2 2.4 4.9 7.3 9.7 12.1 14.6 '7.0 19.4 21.8 24.2 

30' 

40" 

0.4 

0.5 

0.7 

1.0 

I.I 

1.5 

1.5 

1.9 

1.8 

2.4 

2.2 

2.9 

2.6 

3.4 

2.9 

3.9 

3.3 

4.4 

3.6 

4.9 

7.3 

9.7 

10.9 

14.6 

14.6 

19.4 

18.2 

24.2 

21.8 

29.1 

25.5 

33.9 

29.1 

38.8 

32.7 

43.6 

36.4 

48.5 
50' 

60" 

0.5 

0.7 

1.2 

1.5 

1.8 

2.2 

2.4 

2.9 

3.0 

3.6 1 

3.6 

4.4 

4.2 

5.1 

4.9 

5.8 

5.5 

6.6 

6.1 

7.3 

12.1 

14.6 

18.2 

21.8 

24.2 

29.1 

30.3 

36.4 

36.4 

43.6 

42.4 

50.9 

48.5 

58.2 

54.6 

65.5 

60.6 

72.7 
70' 0.9 1.7 2.6 3.4 4.2 F5.1 5.9 6.8 7.6 8.5 17.0 25.5 33.9 42.4 50.9 59.4 67.9 76.4 84.9 
80" 1.0 1.9 2.9 3.9 4.9 5.8 6.8 7.8 8.7 9.7 19.4 29.1 38.8 18.5 58.2 67.9 77.6 87.3 97.0 
90" 1.1 2.2 3.3 4.4 5.5 6.6 7.6 8.7 9.8 10.9 21.8 32.7 43.6 54.6 65.5 76.4 87.3 98.2 109.1 

100' 1.2 2.4 3.6 4.9 6.1 7.3 8.5 9.7 10.9 12.1 24.2 36.4 48.5 60.6 72.7 84.9 97.0 109.1 121.2 



Table 2
 
SQUARE YARDS OF ROAD SURFACE FOR VARIOUS ROAD WIDTHS
 

SQUARE YARDS OF ROAD SURFACE SQUARE YARDS OF ROAD SURFACE 

ROAD WIDTHI PER LINEAL 
FOOT 

PER 100 
FEET 

PER MILE ROAD 
WIDTH 

PER LINEAL 
FOOT 

PER I00 FEET PER MILE 

6' 0.67 66.o7 3,520 24' 2.67 266.67 14,080 

7' 0.78 77.78 4,107 25' 2.78 277.78 14,667 

8' 0.89 88.99 IS93 26' 2.89 288 89 15,23 

9" 1.00 100.00 5,280 28' 3.11 311.11 16,427 

10 1.11 111.11 5,867 30' 3.33 333.33 17,600 

11' 1.22 122.22 6.453 32' 3.56 355.56 18,773 

12' 1.33 133.33 7,040 34' 3.78 377.78 19,949 

13' 1.44 144.44 7,627 36' 4.00 400.00 21,120 

14' 1.56 155.56 8,213 38' 4.22 422.22 22,293 
15' 1.67 166.67 8,8u0 40' 4.44 444.44 2.3,4r,7 

16' 1.78 177.78 9,387 50 5.56 555.56 29,333 

17' 1.89 188.89 9,973 60' 6.67 666.67 35,200 

18' 2.00 2-4j.00 10.560 70' 7.78 777.78 41,067 

20' 2.22 222.22 11,773 75' 8.33 833.33 44.030 

22' 2.44 244.44 12.907 80' 8.89 889.89 46,933 



__________ 
______ _______ _______ ______ ______ 

Table 3GALLONS OF ASPHALT REQUIRED PER MILE FOR VARIOUS RATES OF APPLICATION 

ROAD F O GALLONS PER SQUARE YARD 

I DTH 0.10 0.15 0 .20 5 0.30 0.33 0.35 0.40IFEET 0.50 0.60 0.70 0.80 0.90 1.00 1.25 2-50.00 

8' 469 704 
 939 1173 1408 1564 1643 1877 2347 
 2816 3285 3755 4224 4693 5867 7040 9387
91 528 792 1056 1320 1584 1760 1848 2112 2640 3168 3696 4224 475210" 587 880 1173 1467 5280 6600 7920 105601760 1956 2053 2347 2933 3520 4107 4693 5280 5867 733311' .45 968 1291 '613 8880 117331936 2151 2259 2581 3227 3872 4517 5163 5808 6453 8067 9680 12907 

12' 714 1056 1408 1760 2112 2347 2464 2816 3520 4224 4928 5632 6336 7040 880014' 821 1232 1643 10560 140802053 3464 2738 2875 
 3285 4107 4928 5749 
 6571 7392
15' 861 1320 1760 8213 10267 12020 16427
2200 2640 2933 3080 3520 
 4400 5280 6160 7040
i6' 939 7920 8800 11000 13200 17600
1408 1877 2347 
 2816 3129 3285 3855 4693 5632 6571 
 7509 8448 
 9387 11733 14080 18773
 

18' 1056 1584 2112 2933 3168 3520 3696 4224 5280 6336 
 7392 8448 
 9504 10560 13200 15840
20' 1173 1760 2347 21120
3227 3520 3911 4107 
 4693 5867 7040 8213 
 9387 10560 11733 14667
22' 1291 1936 17600 23467
2581 3520 3872 
 4302 4517 5163 6453 7744 9035 
 10325 11616 12907 16133
24' 1408 2112 2816 19360 25813
3520 4224 4693 
 4928 5632 7040 8448 9856 11264 12672 14080 21120 28160 
 21120
 

25' 1467 2200 2933 3667 4400 4889 5133 5867 7333 8800 
 10267 11733 13200 14667
26' 1525 2288 3051 3813 4576 
18333 22000 29333
5084 5339 6101 
 7627 9152 10677 12203 13728 15253
28' 1643 2464 19067 22880 30507
3285 4107 4928 5476 
 5749 6571 8213 
 9856 11499 13141 14784 16427
30' 20533 24640
1760 j 2640 3520 4400 5280 5867 6160 328537040 8800 10560 12320 14080 15840 17600 22000 
 26400 35200
 

_____  - _____ _____  - _______ ______ I_______ 



Table 4
 
SQUARE YARDS OF ROAD SURFACE FOR VARIOUS ROAD WIDTHS
 

WIDTH OF POUNDS PER SQUARE YARD 

AREA IN 
FEET 1 81 10 12 15 20 25 30135140 45 A501100- F 54 

D 

81 7.0 12 
 16 19 23 28 35 47 59 70 
 82 94 1C' 117 2351 
9' 7.9 13 18 21 26 
 32 40 53 66 79 92 
 106 119 i32 264
10' 8.8 15 20 23 29 35 
 44 59 73 
 88 103 116 132 147 293
111 9.7 16 23 26 32 39 
 48 65 1 
 97 113 129 145 161 323
 

12' 11 18 25 28 35 42 53 70 
 88 106 123 141 158 176

14' 12 20 29 33 41 49 62 

352
 
82 103 123 144 164 185 
 205 410
15' 13 22 31 35 44 53 66 88 
 110 132 154 176 198 220 440
16' 14 23 33 48 47 56 70 94 
 117 140 164 188 211 235 
 469
 

18' 16 26 37 42 53 63 
 80 106 132 158 185 212 
 238 264 528
20' 18 29 41 47 59 70 
 88 118 147 176 205 235 264 293 587
22' 19 32 45 52 65 77 
 97 129 161 194 226 258 
 290 323 645

24' I 35 49 56 
 70 84 105 141 176 212 246 282 317 352 
 704
 

25' 22 37 51 59 
 73 88 110 147 183 220 257 294 330 366 
 733

26' 23 38 53 61 76 92 
 114 152 191 228 267 305 
 343 381 762
28' 25 41 57 66 82 99 
 123 164 205 246 287 328 
 370 410 820
 
30' 26 44 62 70 88 106 132 176 220 264 308 352 396 440 880
 



Table 5
STORAGE CAPACITY (IN TONS) OF CONE-OR TENT-SllAPEI) STOCKPILES OF SAND OR GRAVEL
 

STORAGE CAPACITY (IN TONS) OF CONE -OR TENT- SHAPED STOCKPILES OF SAND OR GRAVEL 

10 15 20 25 30 35 

Base Width (Diameter) in Feet 

40 45 50 55 60 65 70 75 

10 
12.5 
15 
17.5 
20 

5 
7 

10 
12 
13 

-

17 
22 
27 

-

39 

Length 

of 

Stockpile 

in 

Feet 

22.5 
25 
27.5 
30 
32.5 
3:y 
37.5 

45 
47.5 
50 
52.5 
55 
57.5 
60 
62.5 
65 
67.5 
70 

72.5 
75 

17 
19 
21 
21 
26 
28 
31 
40 
425 
38 
40 

43 
45 
47 
50 
52 
54 
57 
59 
61 

64 
66 

33 
38 
43 
48 
54 
59 
64 

33 
36 
s0 
86 

91 
96 
100 
110 
110 
120 
120 
130 
130 

140 
140 

49 
58 
68 
77 
87 
96 

110 

70 
75 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 

240 
250 

77 
92 
110 
120 
140 
150 

120 
120 
200 
2i0 
220 
240 
250 
270 
280 
300 
310 
330 
340 

360 
370 

WIDTH 
- (DIAMETER) 
130 
150 
180 210 
200 240 
170 220 
ISO 240 
260 330 
280 360 
300 380 
320 410 
340 440 
370 470 
390 500 
410 530 
430 560 
450 590 
470 610 

490 640 
510 670 

-

270 
300 
390 
430 
470 
500 
540 
580 
620 
650 
690 
730 
770 

800 
840 

320 
350 
450 
500 
540 
590 
640 
690 
760 
780 
830 
880 
930 

970 
1000 

LENGTH 

-

When length and width 
are equal, the stockpile 

620 is cone shaped. 
670 
730 820 
790 890 -

850 960 1100 
910 1000 1100 
970 1100 1200 
1000 1200 1300 
1100 1200 1400 
1100 1300 1500 
1200 140 1600 

WIDTH 
(DIAMETER) 

-

1400 
1500 
1600 1700 

1700 1800 
1800 1900 2100 

LENGTH 

10 15 20 25 30 35 40 45 50 55 60 65 70 75 

Base Width (diameter) in FeetFor each additional 10 feet beyond the 7 5-foot length in this table, add the following values. 

9 21 38 59 85 115 150 190 235 285 340 400 460 530 



Table 6

STORAGE CAPACITY (IN TONS) OF CONE -OR TENT- SHAPED STOCKPILES OF CIIRUSIIED STONE
 

Base Width (Diameter) in Feet 

10 15 20 25 30 35 40 45 50 55 60 65 70 75 

Length 

of 

Stockpile 

in 

Feet 

10 
12.5 
15 
17.5 
20 
22.5 
25 
27.5 
30 
32.5 
35 
37.5 
40 
42.5 
45 
47.5 
50 
52.5 
55 
57.5 
60 
62.5 
65 
67.5 

70 
72.5 

75 

5 
8 

11 
13 
16 
19 
21 
24 
26 
29 
32 
34 
37 
40 
42 
45 
47 
50 

53 
55 
58 
61 
63 
66 

68 
71 

74 

-

19 
24 
30 
36 
42 
48 
54 
60 
66 
72 
78 
83 
89 
95 
100 
110 

110 
120 
110 
130 
140 
140 

150 
150 
160 

44 
54 
65 
75 
86 
96 
110 
120 
130 
140 
150 
160 
170 
180 

190 
200 
210 
220 
230 
240 

250 
260 
270 

-

86 
100 
120 
130 
150 
170 
ISO 
200 
220 
230 
250 
270 

280 
300 
320 
330 
350 
360 

380 
400 
410 

-
150 
170 
200 
220 
240 
270 
290 
310 
340 
360 

390 
400 
430 
450 
480 
500 
530 
550 
57n 

-

240 
270 
300 
330 
360 
400 
430 
460 

490 
520 
560 
590 
620 
650 
680 
720 

750 

-

350 
390 
440 
480 
520 
560 

600 
640 
690 
730 
770 
800 
850 
900 

940 

500 
550 
610 
660 

710 
770 

820 
870 
920 
980 

1000 
1100 

1100 

-

690 
750 

820 
880 

950 
1000 
!100 
1100 

1200 
1300 

1300 

-

910 
990 

1100 
1200 
1200 
1300 

1400 
1500 

1500 

-

1200 
1300 
1400 
1500 

1600 
1700 

1800 

-

1500 
1600 

1700 
1800 
2000 

1900 
2000 
2100 2300 

10 15 20 25 30 35 40 45 50 55 60 65 70 75 

Base Width (Diameter) in Feet 

For each additional 10 feet beyond the 75-foot length in this table, add the following values. 

11 24 42 66 94 130 170 210 260 315 375 445 515 590 



Table 7
LX)SE AND COMPACTEI) WEIGHTS OF VARIOUS MATERIALS 

Loose 

Type of Material 	 Pounds Pounds 
Per Per 
Cubic Ftxt Cubic Yard 

96 	 2590
Trap Rock 	 100 2690 

103 
 2780 


90 	 2410 

Granite or 93 	 2500 

Limcstone 	 96 
 2590 


82 2220 

Sandstone 
 86 2320 


90 2410 

93 2500 


97 	 2630 

Sand 
 101 2740 


106 
 2850 

110 
 2960 


55 1480 

Slag 65 
 1760 


76 2040 

86 2320 


91 
 2480 


Asphalt Concrete 	 100 
 2700 

116 3130 

128 
 3460 


Compactcd 

Approximate Pounds 
Per Square Yard 
Per I-Inch Depth 

72

75 


77 


67 

69 

72 


62 

64 


66 

70 


73 

76 


79 

82 


41 

49 

57 

64 


69 


75 


87 

96 


Pounds 
Per 
Cubic Foot 

122

127 


131 


113 

118 

122 


105 

109 


113 

118 


105 

109 


113 

118 


70 

83 

96 

109 


115 


130 


145 

160 


Pounds 
Per 
Cubic Yard 

3300

3420 


3540 


3060 

3180 

3300 


2830 

2950 


3060 

3180 


2830 

2950 


3060 

3180 


1890 

2240 

2590 

2950 


3100 


3510 


3910 

4320 


Approximate Pounds 
Per Square Yard
 
Per I-Inch Depth
 

92

95
 

98
 

85
 
88
 
92
 

79
 
82
 

85
 
88
 

79
 
82
 

85
 
88
 

53
 
62
 
72
 
82
 

86
 

97
 

109
 
120
 



Table 8 
POUNDS OF AGGREGATE REQUIRED PER SQUARE YARD FOR VARIOUS CUBIC YARD WEIGHTS 

Pounds of Aggregate
Per Cubic Yard 

Per Square Yard for Various Dep in Inches 

2 3" 4" 5" 6" 7" 8" 9" 10" 111 12 

1800 50 100 150 200 250 300 350 400 450 500 550 600 

1900 53 106 158 211 264 317 369 422 475 528 581 633 

2000 56 111 167 222 278 333 389 444 500 556 611 667 

2100 58 117 175 233 292 350 408 467 525 583 642 700 

2200 61 122 183 244 306 367 428 489 550 611 672 733 

2300 64 128 192 256 319 383 447 511 575 639 703 767 

2400 67 133 200 267 333 400 467 533 600 667 733 800 

2500 69 139 208 278 347 417 486 556 625 694 764 833 

2600 72 144 217 289 361 433 506 578 650 722 794 867 

2700 75 150 225 300 375 450 525 600 675 750 825 900 

0800 78 156 233 311 389 467 544 622 700 778 856 933 

2900 81 161 242 322 403 483 564 644 725 806 886 967 

3000 83 167 250 333 417 500 583 667 750 833 917 1000 

3100 86 172 258 344 431 517 603 689 775 861 947 1033 

3200 89 178 267 356 444 533 622 711 800 889 978 1067 

3300 92 183 275 367 458 550 642 733 825 917 1008 !100 

3400 94 189 283 378 472 567 561 756 850 944 1039 1133 

350 97 194 292 389 486 583 681 778 875 972 1069 1167 

3600 100 200 300 400 500 600 700 800 900 1000 1100 1200 



Table 9CUBIC YARDS OF MATERIAL REQUIRED PER 100 LINEAL FEET FOR VARIOUS LOOSE DEPTIIS 

Width Cubic Yards of Loose Aggregate Required for Various Depths in Inches 
of Area 
in Feet 1/2" 3/4" 1" 1 1/2" 2" 2 1/2" 3" 3 1/2" 4" 4 112" 5" 6" 8" 10" 12" 

8' 
91 
10' 
11' 

1.2 
1.4 
1.5 
1.7 

1.9 
2.1 
2.3 
2.5 

2.5 
2.8 
3.1 
3.4 

3.7 
4.2 
4.6 
5.1 

4.9 
5.6 
6.2 
6.8 

6.2 
6.9 
7.7 
8.5 

7.4 
8.3 
9.3 
10.2 

8.6 
9.7 
10.8 
11.9 

9.9 
11.1 
12.3 
13.6 

11.1 
12.5 
13.9 
15.3 

12.3 
13.9 
15.4 
17.0 

14.8 
16.7 
18.5 
20.4 

19.8 
22.2 
24.7 
27.2 

24.7 
27.8 
30.9 
34.0 

29.6 
33.3 
37.0 
40.7 

12' 
14 
15' 
16' 
18' 
20' 
22' 
2A' 

1.9 
2.2 
2.3 
2.5 
2.8 
3.1 
3.4 
3.7 

2.8 
3.2 
3.5 
3.7 
4.2 
4.6 
5.1 
5.6 

3.7 
4.3 
4.6 
4.9 
5.6 
6.2 
6.8 
7.4 

5.6 
6.5 
6.9 
7.4 
8.3 
9.3 
10.2 
11.1 

7.4 
8.6 
9.3 
9.9 
11.1 
12.3 
13.6 
14.8 

9.3 
10.8 
11.6 
12.3 
13.9 
15.4 
17.0 
18.5 

11.1 
13.0 
13.9 
14.8 
16.7 
18.5 
20.4 
22.2 

13.0 
15.1 
16.2 
17.3 
19.4 
21.6 
23.8 
25.9 

14.8 
17.3 
18.5 
19.8 
22.2 
24.7 
27.2 
29.6 

16.7 
19.4 
20.8 
22.2 
25.0 
27.8 
30.6 
33.3 

18.5 
21.6 
23.1 
24.7 
27.8 
30.9 
34.0 
37.0 

22.2 
25.9 
27.8 
29.7 
33.3 
37.0 
40.7 
44.4 

29.6 
34.6 
37.0 
39.5 
44.4 
49.4 
54.3 
59.3 

37.0 
43.2 
46.3 
49.4 
55.6 
61.7 
67.9 
74.1 

44.4 
51.9 
55.6 
59.3 
66.7 
74.1 
81.5 
88.9 

25' 
26' 
28' 
30' 

3.9 
4.0 
4.3 
4.6 

5.8 
6.0 
6.5 
6.9 

7.7 
8.0 
8.6 
9.3 

11.6 
12.0 
13.0 
13.9 

15.4 
16.0 
17.3 
18.6 

19.3 
20.1 
21.6 
23.1 

23.1 
24.1 
26.0 
27.8 

27.0 
28.1 
30.2 
32.4 

30.9 
32.1 
34.6 
37.0 

34.8 
36.1 
38.9 
41.7 

38.6 
40.1 
43.2 
46.3 

46.3 
48.1 
51.9 
55.6 

61.7 
64.2 
69.1 
74.1 

77.2 
80.2 
86.4 
92.6 

92.6 
96.3 
103.7 
111.1 



Table 10
 
CUBIC YARDS OF MATERIAL REQUIRED PER FOOT FOR A TYPICAL CULVERT INSTALLATION
 

Depth of 
Cut to D 1 12" 15" 18" 24" 30" 36" 42" 48" 60" 
Flow Line 
(InFeet) t= 2" 2 1/4" 2 1/2" 3" 3 1/2" 4" 4 1/2" 5" 

D = Diameter of Pipe 2' 0.19 0.16 0.12 - - - -
3' 0.32 0.29 0.25 0.23 0.18 - -

= thickness of Pipe 4' 0.45 0.42 0.38 0.38 0.36 0.32 0.26 
Road Surface 5' 0.59 0.56 0.52 0.54 0.54 0.53 0.49 0.42 

6' 0.62 0.69 0.65 0.69 0.72 0.74 0.73 0.68 

D = 2t = 12" 7' 0.85 0.82 0.78 0.85 0.90 0.95 0.96 0.94 

36" Minimum Depth 8' 0.99 0.96 0.92 1.00 1.09 1.16 1.19 1.20 
of 9' 1.12 1.09 1.05 1.16 1.27 1.36 1.43 1.46 
Cut 10 1.25 1.22 1.18 1.31 1.45 1.57 1.66 1.72 

D t 11' 1.39 1.36 1.32 1.47 1.63 1.78 1.90 1.98 

D/4 12' 1.52 1.49 1.45 1.62 1.81 1.98 2.13 2.24 

Flow Line 

Table 11 
CONVERSION FACTORS - LENGTH MEASUREMENTS 

To Convert To Multiply By j 
Inches Feet 0.08 
Inches Yards 0.03 

Feet Inches 12 
Feet Yards 0.33 
Feet Rods 0.06 

Yards Inches 36 
Yards Feet 3 
Yards Rods 0.18 

Rods Inches 198 
Rods Feet 16.5 
Rods Yards 5.5 

Miles Feet 5280 
Miles Yards 1760 
Miles Rods 320 



Table 12 
CONVERSION FACTORS - VOLUME MEASUREMENTS 

To Convert To Multiply By 

Cubic Feet Cubic Inches 1728
 
Cubic Feet Cubic Yards 0.04
 
Cubic Feet Gallons 7.48
 

Cubic Yards Cubic Feet 27 
Cubic Yards Gallons 202 

Quarts Pints 8 
Quarts Gallons 0.25 

Gallons Pints 8
 
Gallons Pints 4
 
Gallons Cubic Feet 0.13
 

Table 13
 
CONVERSION FACTORS - AREA MEASUREMENTS
 

To Convert To Multiply By 

Square Inches Square Feet 0.007 

Square Feet Square Inches 144.00 
Square Feet Square Yards 0.11 

Square Yards Square Inches 1,296.00
 
Square Yards Square Feet 9.00
 
Square Yards Square Rods 0.03
 

Square Rods Square Feet 272.25 
Square Rods Square Yards 30.25 

Acres Square Feet 43,560.,0
 
Acres Square Yards 4,840.00
 
Acres Square Rods 160.000
 

L 1< 

http:4,840.00
http:1,296.00


Table 14 
CONVERSION FACTORS - WEIGHTS AND OTHER MEASUREMENTS 

To Convert 

Ounces 

Pounds 


Tons (short) 

Tons (long) 

Miles/Hour
Miles/Hour 

Meters 
Meters 
Meters 
Meters 

To 

Pounds 

Ounces 

Pounds 

Pounde 

FeeuiMinute
Feet/Second 

Inches 
Feet 
Yards 
Rods 

Multiply By 

0.06 

16.00 

2,000.00 

2,240.00 

88.00 
1.47 

39.37 
3.28 
1.09 
0.20 

http:2,240.00
http:2,000.00


DECIMAL 


FRACTION EQUIVALENT 


1/2 25 


1/3 .33 


2/3 .67 


1/4 .25 


214 .5 


3/4 .75 


1/5 .2 


2/5 .4 


315 .6 


4/5 .8 


1/6 .17 


2/6 .33 


3/6 .50 


4/6 .67 


5/6 .S3 


3/10 .3 


Table 15
CONVERSION FACTORS - COLMON FRACTIONS TO DECIMAL NUMBERS 

DECIMAL DECIMAL 


FRACTION EQUIVALENT FRACTION 
 EQUIVALENT 

1/7 .14 4/10 .4 


2/7 .29 
 5/10 .5 


3/7 .43 
 6/10 .6 


4/7 .57 
 7/10 .7 


5/7 .71 8/10 .8 


6/7 .86 
 9/10 .9 


1/8 
 .13 1/12 .08 


2/8 .25 
 2/12 .17 


3/8 
 .38 3/12 .25 


4/8 .5 
 4/12 .33 


5/8 .63 5/12 .42 


6/8 .75 
 6/12 .50 


7/7 .88 7112 .58 


1/10 .1 
 8/12 .67 


2/10 .2 9/12 .75 


10/12 
 .83 15/16 .94
 

DECIMAL
 

FRACTION EQUIVALENT
 

11/12 .92
 

1/16 .06
 

2/16 .13
 

3/16 .19
 

4/16 .25
 

5/16 .31
 

6/16 .38
 

7/16 .44
 

8/16 .50
 

9/16 .56
 

10/16 .63
 

11/16 .69
 

12/16 .75
 

13/16 .81
 

14/16 .88
 



Table 16
 
QUANTITY AND COST ESTIMATION FOR ASPHALT PAVING
 

...... TA1 Wn TARD $ PRICE PER TON OF MIX 

_COSTS PER SQUARE YARD. 

1 110 .0550 0.33 0.36 0.39 0.41 0.44 0.47 0.50 0.52 0.55 0.66 0.78 0.88 1.00 1.10 
I 1/2" 165 .0825 0.50 0.54 0.58 0.62 0.66 0.70 0.74 0.78 0.83 1.00 1.16 1.32 1.48 1.66 

2" 220 .1100 0.66 0.72 0.77 0.83 0.88 0.94 0.99 1.05 1.10 1.32 1.54 1.76 1.98 2.20 

2 1/2" 275 .1375 0.83 0.89 0.96 1.03 1.10 1.17 1.24 1.31 1.38 1.66 1.92 2.20 2.48 2.76 

3" 330 .1650 0.99 1.07 1.16 1.24 1.32 1.40 1.48 1.57 1.65 1.98 2.32 2.64 2.96 3.30 
3 1/2" 385 .1925 1.16 1.25 1.35 1.45 1.54 1.64 1.74 1.83 1.93 2.32 2.70 3.08 3.48 3.86 

4" 440 .2200 1.32 1.43 1.54 1.65 1.76 1.87 1.98 2.08 2.20 2.64 3.08 3.52 3.96 4.40 

4 1/2" 495 .2475 1.49 1.60 1.73 1.86 1.98 2.10 2.23 2.35 2.48 2.98 3.46 3.96 4.46 4.96 

5" 550 .2750 1.65 1.79 1.92 2.06 2.20 2.34 2.48 2.61 2.75 3.30 3.84 4.40 4.96 5.50 

5 1/2" 605 .3025 1.82 1.97 2.12 2.27 2.42 2.57 2.72 2.88 3.03 3.64 4.24 4.84 5.44 6.06 

6" 660 .3300 1.98 2.14 2.31 2.48 2.64 2.81 2.97 3.14 3.30 3.96 4.62 5.28 5.94 6.60 

6 1/2" 715 .3575 2.15 2.32 2.50 2.68 2.86 3.04 3.22 3.40 3.58 4.30 5.00 5.72 6.44 7.16 
7 1/2" 825 .4125 2.48 2.68 2.88 3.09 3.30 3.50 3.71 3.92 4.13 4.96 5.76 6.60 7.42 8.26 

8" 880 .4400 2.64 2.86 3.08 3.30 3.52 3.74 3.96 4.18 4.40 5.28 6.16 7.04 7.92 8.80 
8 1/2" 935 .4675 2.81 3.04 3.27 3.51 3.74 3.97 4.21 4.45 4.68 5.62 6.54 7.48 8.42 9.36 
7" 770 .3850 2.31 2.50 2.70 2.89 3.08 3.27 3.46 3.66 3.85 4.62 5.40 6.16 6.92 7.70 
9" 990 .4950 2.97 3.22 3.46 3.71 3.96 4.20 4.45 4.70 4.95 5.94 6.92 7.92 8.90 9.90 
9 1/2" 1045 .5225 3.14 3.40 3.66 3.92 4.18 4.44 4.70 4.96 5.23 6.28 7.32 8.36 9.40 10.46 

10" 1100 .5500 3.30 3.58 3.85 4.13 4.40 4.68 4.95 5.23 5.50 6.60 7.70 8.80 9.90 11.00 

POUNDS PER SQUARE YARD ARE BASED ON A YIELD OF 110 LBS. PER SQUARE PER INCH 



NOTES:
 



PRECONSTRUCTION CONFERENCE AGENDA AND MINUTES
 

Contracting Agency Contractor 

DATE: 

PROJECT: 

LOCATION: 

ATIENDANCE: 

1. The following personnel will be administering the project: 

(1) 

(2) 

(3) 

2. Contractor Representatives: 

(1) 

(2) 

(3) 

3. The following subcontractors will be used on the project: 

(1) 

(2) 

(3) 



4. Project Time Count: Begin: Working Days 

5. Project Schedule: 

6. Utilities Involved: 

7. Haul 	routes and type of equipment: 

8. 	 Traffic Control
 

Traffic Control Supervisor:
 

Method of handling traffic:
 

9. Reduction 	of speed limit: 

10. Sources 	of materials and supplies: 

11. Alternate 	materials to be used: 

12. Special provisions and general conditions: 

13. Right-of-way considerations: 

14. 	 Monthly progress estimates: 

The contractor shall invoice Arapahoe County on a 
monthly basis on the proper forms outlined in the 
Contract Documents. 

Estimate 	date: 



CONSTRUCTION ENGINEERING MEMO
 

CONTRACTING AGENCY:
 

TO:
 

ATITENTION:
 

PROJECT: DATE:
 

Signed: 

Title: 

CONTRACTOR'S COMMEMTS: 

Received By: 



PROJECT DIARY
 

CONTRACTING AGENCY: 

Total days charged to date: 

Project: Date: , 19 

Hrs worked: __Approx. No. Emp: -Weather: -Temp: 

Time lost & reason: 

Superintendent: 

Signing and Barricading 

Traveled Roadway Condition 

Signed Title 



RECORD OF CONVERSATION
 

PROJECT: 

Incoming Call - Outgoing Call _ Office Visit Field Visit 

To/From Title: 

Company: Phone No: 

Subject: 

_ 

By: Date: Time: 

Summary of Discussion: 

Instructions Issued Or Conclusions Determined: 



MATERIALS 

INDEX 

SECTION TITLE PAGE 

901 AGGREGATE 900 - 3
 

903 RIPRAP 
 900- 13
 

909 HYDRATED LIME 
 900-14
 

910 HOT BITUMINOUS PAVEMENT 
 900- 14
 

911 PAVING ASPHALT 
 900-16
 

912 LIQUID ASPHALT 
 900-16 

913 EMULSIFIED ASPHALTS 900-16
 

915 SLURRY SEAL 
 900-18 

916 PRECOATED CHIPS 900-20 

917 ASPHALT-RUBBER 900-22 

925 PORTLAND CEMENT CONCRETE 900-23 

926 CONCRETE CURING MATERIALS 900-24 

927 STEEL REINFORCEMENT 900-26 

929 EXPANSION JOINT FILLER 900-27 

930 MANHOLES 900-29 

935 REINFORCED CONCRETE PIPE 900-30 

936 NON-REINFORCED CONCRETE PIPE 900-32 

944 ABS TRUSS PIPE AND FITTINGS 900- 32 

1/87 900- 1 

c
 



SECTION TITLE PAGE 

945 PVC SEWER PIPE AND FITTINGS 900-34 

946 METAL PIPE 900-36 

961 STRUCTURAL PLATE PIPE, ARCHES, AND 
PIPE ARCHES 900- 39 

965 RUBBER GASKETS FOR CONCRETE PIPE 900-41 

970 STRUCTURAL AND RIVET STEEL, RIVETS, 
BOLTS, PINS AND ANCHOR BOLTS 900-43 

971 GALVANIZING 900-45 

972 CHAIN LINK 900-46 

975 BRICK AND CONCRETE BLOCK 900-49 

976 MASONRY MORTAR AND GROUT 900-49 

978 LUMBER 900-50 

979 WOOD PRESERVATIVES 900-52 

990 PAINT 900-53 

992 DUST PALLIATIVE 900-61 

995 LANDSCAPE MATERIAL 900-64 

1/87 900 -2
 



901 AGGREGATES: 

901.1 	 CONCRETE AGGREGATES: 

The grading and composition requirements for coarse and fine aggregates for concrete 
shall conform to the following tables. 

COARSE AGGREGATES FOR PORTLAND CEMENT CONCRETE 

SIEVE SIZE OR PERCENT PASSING 
TEST PROCEDURE OR TEST 

REQUIREMENT 

2" 100 
112 95-100 

3/4" 35-70 
3/8" 10-30 
#4 0-5 
#200 1.0, Max. 
% Wear 45, Max. 
Clay Lumps * Friable Particles, % 2.0, Max. 
Coal & Lignites, % 0.5, Max. 
Sodium Sulfate Soundness % 12, Max. 
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FINE AGGREGATES FOR PORTLAND CEMENT 
CONCRETE
 

SIEVE SIZE OR TEST PERCENT 
PROCEDURE PASSING OR 

TEST 
REQUIREMENT 

3/8" 100 
No. 4 95-100 
No. 16 44-80 
No. 50 10-30 
No. 100 2-10 
No. 200 3, Max. 
Friable Particles, % 1.0, Max. 
Coal & Lignites, % 1.0, Max. 
Deleterious Material 3, Max. 

(AASHTOTI 1), % 80, Min. 
Sand Equivalent (AASHTO 2.50-3.50 

T176), % 20.0, Max. 
Fineness Modulus 
Sodium Sulfate Soundness, % 

901.1.1 Coarse Aggregate for Concrete 

Coarse aggregate for concrete shall conform to the requirements of 
AASHTO M 80, except that the percentage of wear shall not exceed 45 
when tested in accordance with AASHTO T 96. Coarse aggregate shall 
conform to thie grading in above table. 

901.1.2 Fine Aggregate for Concrete: 

Fine aggregate for concrete shall conform to the requirements of 
AASHTO M 6. The amount of deleterious substances removable by 
elutriation shall not exceed 3 percent by dry weight of fine aggregate 
when tested in accordance with AASHTO T 11, unless otherwise 
specified. The minimum Sand Equivalent, as tested in accordance with 
AASHTO T 176 shall be 80, unless otherwise specified. The Fineness 
Modulus shall not be less than 2.50 nor greater than 3.50, unless 
otherwise approved. 
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901.2 AGGREGATE FOR BASES: 

901.2.1 Aggregate Base Course Material: 

This material shall consist of hard, durable particles or fragments of stone 
or gravel, crushed to required sizes, containing an appropriate quantity of 
sand or other finely-divided mineral matter which conform to the 
requirements of AASHTO M 147, and to Section 703.03, CDOH Standard 
Specifications. In addition, the material must have an R-value of 78 or 
greater of a CBR or 80+ and must be moisture stable. Moisture stability 
is determined by R-value testing which shows a drop of 12 points or less 
in R-value between exudation pressures of 300 psi and 100 psi. 

Only aggregate from OWNER approved sources shall be used, unless 
otherwise approved in writing by the OWNER. Approval of sources will 
be at the discretion of the OWNER and submissions will, at a minimum, 
consist of supplying documented gradation, Atterberg limits and 
CBR/R-value testing on an annual basis. 

Only two (2) types of crushed aggregate base course are acceptable. The 
gradation specifications for these two types of base course are listed 
below: 

AGGREGATES BASE COURSE MATERIALS 

SIEVE SIZE 

1 Y2" 
1" 
3/4 
No. 4 
No. B 
No. 200 " 
Liquid Limit (LL) 
ASTM (C117) 

PERCENT PASSING
 

CLASS5 

100 
95-100 

30-70 

3-15 
30 Maximum 

CLASS 6 

100 
30-65 
25-55 
3-12
 

30 Maximum
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901.2.2 Cement Treated Aggregate Base Course: 

This material shall consist of a mixture of aggregate materials, Portland 
cement and water as outlined in Section 308 of the CDOH Standard 
Specifications (latest revision). Acceptable aggregates include CDOH 
Classes 4,5, and 6. Other aggregates may be used, if previously approved 
by the ENGINEER. 

The materials to be used in construction shall be tested and a mix design 
submitted to the ENGINEER. As a minimum, the mix design report shall 
contain a description of material sources, gradations and Atterberg Limits 
of Aggregates, cement type, Proctor compaction curves and unconfined 
compressive strength results for each mix, strength versus cement content 
curves, a design mix and special construction procedures recommended. 
Testing shall be in accordance with appropriate AASHTO specification. 

To be approved, the mix shall have a 7 day compressive strength of at 
least 650 psi and no more than 1,000 psi. The minimum acceptable 
cement content shall be 5 percent by weight. Only mix designs approved 
by the OWNER shall be used. Approvals are required on a project basis, 
or an annual basis for suppliers. 

901.4 AGGREGATE FOR COVER COAT MATERIAL: 

Aggregate for cover coat material shall be crushed stone, crushed slag, or crushed or 
natural gravel. Aggregates shall be composed of clean, tough, durable fragments free 
from an excess of flat, elongated, soft or disintegrated pieces and free from fragments 
coated with dirt or other objectionable matter. Slag shall be air cooled blast-furnace slag, 
reasonably uniform in density. 

The aggregate shall conform to the following requirements: 

(a) Percentage of wear, Los Angeles Test (AASHTO T 96), not more than 40. 

(b) Weight per cubic foot, pounds (blast-furnace slag), not less than 70. 

(c) At least 50 percent of the gravel retained on the No. 4 sieve shall have at least 
one fractured face, except that natural gravel need not adhere to this requirement. 

Only one type of aggregate shall be used on the project, unless alternate types are 
approved. 
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When tested in accordance with AASHTO T 182, aggregate shall have a retained 
bituminous film above 95 percent. 

GRADATION
 
SPECIFICATIONS FOR COVER
 

COAT AGGREGATE
 

SIEVE SIZE OF PERCENTAGE BY WEIGHT PASSirGN SQUARE
 
DESIGNATION MESH SIEVES OF THE INDICATED SIZES
 

TYPE I TYPEII TYPE III TYPE IV 

3/4 inch 100 ......... 
1h2inch 95-100 100 100 100 
'/, inch 40-70 90-100 --- 70-100 
1/4 inch --- 45-70 --- 25-50 
No. 4 0-10 --- 0-40 ---

No. 8 0-3 0-4 0-10 0-4
 
N o. 16 ---......
 

No. 30 ---...
 
No. 100 ---......
 
No. 200 0-2 0-2 0-2 0-2
 

901.5 MINERAL FILLER: 

Mineral filler shall conform to the requirements of AASHTO M 17 and shall consist of 
rock, dust, slag dust, hydrated lime, hydraulic cement, fly ash or other suitable mineral 
matter. It shall be free of organic impurities and agglomerations. When used, it shall 
be dry enough to flow freely. 

Mineral filler shall be graded within the following limits: 

SIEVE MASS PERSENT 
PASSING 

No. 30 100 
No. 50 95-100 
No. 200 70-100 
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Mineral filler shall have a plasticity index not greater than 4 excluding hydrated lime and 

hydraulic cement. 

901.6 	 STRUCTURE BACKFILL MATERIAL: 

(a) 	 Class 1 structure backfill shall meet the following requirements when tested with 
laboratory sieves: 

SIEVE %BT WEIGHT 
DESIGNATION PASSING LAB 

SIEVES 

2 inch 	 100 
No. 4 30-100 
No. 50 10-60 
No. 200 5-20 

In addition, this material shall have a liquid limit not exceeding 35 and a platicity 
index of not over 6 when determined in conformity with AASHTO T 89 and T 
90 respectively. 

(b) 	 Class 2 structure backfill shall meet the following requirements when tested with 
laboratory sieves: 
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CLASS 2 STRUCTURAL BACKFILL
 

SIEVE DRY SITES WET SITES 
DESIGNATION % BY WEIGHT %BY WEIGHT 

PASSING LAB SIEVS PASSING LAB 
SIEVS 

2 inch 100 100 
No. 4 30-100 90-100 
No. 50 10-60 10-60 
No. 200 5-20 0-2 

In addition, this material shall have a Liquid Limit not exceeding 25 and a 
Plasticity Index of not over 6 when determined in conformity with AASHTO T 
89 and T 90, respectively. 

901.7 AGGREGATE FOR PIPE BEDDING: 

Aggregate for bedding potable water pressure transmission pipe, non-potable water 
pressure transmission pipe, gravity flow sanitary sewer pipe, gravity flow storm sewer 
pipe, and gravity flow surface drainage pipe (culverts) shall be crushed rock, gravel,
sand and soil or a combination thereof, conforming to the gradation range set forth in the 
following table as shown on the Plans, Standard Details or defined in the Special
Conditions. All materials shall be free of frozen lumps and organic materials that, in the 
opinion of the ENGINEER, will be injurious to the pipe. 
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GRADATION TABLE FOR PIPE BEDDING 

SIEVE PERCENTAGE PASSING DESIGNATED SIEVES AND SQUEEGEEOR
 
SIZE NOMINAL SIZE CRUSHER
 

DESIGNATION AASHTO M 43 OR ASTM C 33 OR ASTM D 448 FINES 

No. 4 No.6 No.7 No. 8 No. 57 No. 67 

2 100 --- ---

I 'h 90-100 ---.--- ----... 

1" 20-55 100 --- 100 100 --
3/"4 0-15 90-100 100 --- 90-100 90-100 --
," --- 20-55 90-100 100 ... ...... 

3/8- 0-5 5-15 40-70 85-100 20-55 20-55 100 

No. 4 --- 0-5 0-15 10-30 0-10 0-10 30-100 

No. 8 --- --- 0-5 0-10 0-5 0-5 ---

No. 16 --- 0-5 --- --- 0-10 

901.8 AGGREGATE FOR PIPE BACKFILL: 

Aggregate for backfilling potable water pressure transmission pipe, non -potable water 
pressure transmission pipe, gravity flow sanitary sewer pipe, gravity flow storm sewer 
pipe, and gravity flow surface drainage pipe (culverts) shall be soil or soil aggregate 
mixtures conforming to Subsection 901.7 or materials developed on the site that are 
acceptable to the ENGINEER. 

901.9 FILTER MATERIAL: 

Filter material for gravity flow subsurface drainage pipe shall consist of free draining 
sand, gravel, slag or crished stone conforming to the grading requirements set forth in 
the following table: 
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--- ---

--- --

GRADATION SPECIFICATIONS
 
FOR FILTER MATERIAL
 

SIEVE SIZE PERCENTAGE BY WEIGHT PASSING 

DESIGNATION SQUARE NESH SIEVES 
CLASS CCLASS A"' CLASS B 

1003" 
100I'A" 
--- 10020-903/4. 

20-60 60-100No. 4 0-20 
10-30No. 16 
0-10 10-30No. 50 ---
--- 0-10No. 100 ---

No. 200 0-3 0-3 0-3 

material shall not be placed within 6" of the subsurface drainage pipe.
( 3" 

the progress of
The ENGINEER shall determine the class of filter material during 


construction unless otherwise defined in the Special Conditions.
 

901.10 AGGREGATE FOR PLANT MIXED SEAL COAT: 

Aggregates for plant mixed seal coat shall consist of clean, hard, durable fragments of 

crushed stone, crushed gravel, or crushed slag. When crushed gravel is used, at least 
the No. 4 sieve shall have at least one

90 percent by weight of the particles retained on 
The aggregate

fractured face when tested in accordance with Colorado Procedure 45. 
when tested in accordance with

shall have a percentage of wear of not more than 45 


AASHTO T 96.
 

The aggregates for the mixture shall be graded and combined in such proportions that the 

resulting composite blend meets the requirements of the job-mix formula for the project. 

The job-mix formula with the allowable tolerances shall be within the master range set 

forth in the following table: 

900- 11 
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MASTER RANGE TABLE FOR
 
PLANT MIXED SEAL COAT
 

1jPERCENTAGE BY WEIGHT PASSING SQUARE ME.Shl SIEVE 

SIEVE RANGES OF JO1- TYPE A TYPE 11 TYPE C 
DFSIGNATION MIX TOLERANCES MEI)IUM GRADEDJ OPEN GRAI)ED DENSE GRAI)ED 

'A" 100 100 100
1/" 97-100 97-100 97-100 
No. 4 + 8% 30-50 40-65 77-97 
No. 8 + 6% 5-20 20-47 60-83 
No. 50 + 6% --- 4-18 16-40 
No. 500 + 2% 2-7 2-9 4-11 

901.11 QUALITY CONTROL: 

Aggregate testing and testing laboratory services required shall conform to the applicable
portions of Section 801 unless otherwise defined in the Special Conditions. 

The CONTRACTOR may be required to submit certification signed by the aggregate 
producer. The certification shall include a statement that all aggregates conform to the 
requirements of the applicable Quality Standards and set forth the gradation furnished. 

Materials developed on-site shall be approved by the ENGINEER before being 
incorporated in the Work. 

901.12 METHOD OF MEASUREMENT: 

Aggregates normally are subsidiary materials to other Bid Items and are not measured 
or paid for as aggregates. 

Aggregates materials which are listed as specific Bid Items in the Proposal shall be 
measured by the Ton. 

901.13 BASIS OF PAYMENT: 

Aggregate materials which are listed as specific Bid Items in the Proposal shall be paid 
for at the Contract Unit Price per ton, and shall include all equipment, labor and 
incidental costs thereto. 
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903 RIPRAP: 

Rock used for riprap or wire enclosed riprap shall be hard, durable, angular in shape, 
norand be free from cracks, overburden, shale and organic matter. Neither breadth 

thickness of a single stone shall be less than 1/3 its length and rounded stone shall not 

be used. The rock shall sustain a loss of not more than 40% after 500 revolutions in an 

abrasion test (Los Angeles machine - ASTM C-535) and shall ststain a loss of not more 

than 10% after 12 cycles of freezing and thawing (AASHTO test 103 for ledge rock 

procedure A). Rock having a minimum specific gravity of 2.65 is preferred; however, 
in no case should rock have a specific gravity less than 2.50. Classification and 

gradation for riprap are shown in the following table and figure and are based on 

minimum specific gravity of 2.50 for the rock. Because of its relatively small size and 

weight, riprap bypes VL and L must be buried with native soil and revegetated to protect 

the rock from vandalism. 

CLASSIFICATION AND GRADATION OF ORDINARY RIPRAP 

RIPRAP %SMALLER INTERMEDIATE d50 
DESIGNATION THAN GIVEN SIZE ROCK DIMENSION 

BY WEIGHT (INCITES) (INCHES) 

Type VL 	 70-100 12 
50-70 9 
35-50 6 6 
2-10 	 2 

Type L 70-100 	 15 
50-70 	 12
 
35-50 9 9
2-10 3 

Type M 70-100 	 21 
50-70 18
 

35-50 12 12
 

2-10 	 4 

Type H 00 	 30
 
50-70 	 24 
35-50 	 18 18 

2-10 	 6 

Type VH 100 	 42 
50-70 33
 
35-50 24 24
 
2-10 	 9 

* d50 = Mean particle size
 
** Bury types VL and L with native top soil and revegetate to protect from vandalism.
 

From Urban Drainage and Flood Control District Standard
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909 HYDRATED LIME:
 

Hydrated lime shall conform to the requirements of ASTM C 207, Type N. In addition, 
the residue retained on a 200-mesh sieve shall not exceed 10% when determined in 
accordance with ASTM C 100. (Drying of the residue in an atmosphere free from 
carbon dioxide will not be required). 

910 HOT BITUMINOUS PAVEMENT: 

This material shall consist of a mixture of aggregate, filler (if required) and asphalt 
cement. The aggregate mixture shall meet the grading requirements of the job mix 
formula. Tests on the aggregates for cleanliness, abrasion loss and fractured faces shall 
meet the requirements shown below. The job mix formula shall establish a single 
percent passing each sieve size, an optimum percent of asphalt cement to be added to the 
aggregate and a recommended mix temperature when discharged at the plant. 

MATERIAL SPECIFICATIONS FOR HOT BITUMINOUS PAVEMENT 

MATERIALS SPECIFICATIONS FOR HOT 
SIEVE SIZE OR TEST IT'rUMINOUS PAVEMENT 

PROCEi)URE 

E MIX [ EXMIX 

100 	 --

--- 100 
No. 4 38-72 45-78 
No. 8 25-58 30-60 
No. 200 3-12 3-12 
% Wear, AASIITO T-96 45, Max. 45, Max. 

One Cnshed Face on +4 50, Max 50, Min. 
Index of Retained 75, Min. 75, Min. 

Strength ASTM D-1075 

(a) 	 Aggregates shall not contain clay balls, organic mailer, or other deleterious 
substances. 

(b) 	 After the job mix formula is established, all mix 
furnizhed for the project shall conform to it within 
the following range of tolerances. 
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MIX TOLERANCES
 

± 0 percentage points
Max. Size ± 8 percentage points 
Passing No. 8 and Larger + 6 percentage points 
No. 8 to No. 100 ± 3 percentage points 
Passing No, 200 + 0.5 percentage points 
Asphalt Content + 20"F 
Discharged Mix Temperature 

used to meet the requirement for Index of Retained Strength, if necessary. Such 
additives may be hydrated lime, Type I Portland cement, or anti-stripping agents
approved by tile Department of Highways. 

(d) The asphalt cement used shall be grade AC-10. 

A mix design, including the job mix formula, shall be submitted for review and 
approval a minimum of seven (7) days prior to placing mix on the project. The 
mix design shall be performed using either the Marshall or Hveem Procedures as 
outlined in The Asphalt Institute's, "Mix Design Methods for Asphalt Concrete" 
(MS-2). Mix design parameters for each of the procedures are shown in the 
following table: 

MIX DESIGN CRITERIA 

TEST MARSHALL (50 BLOWS) HVEEM 
AASHTO T 245 AASHTO T 

246 

Strength or Stability 1,500 lbs RI 90+,
 
Flow, 0.01" 8-18 Min.
 
VMA, (E mix) 14, Min. 8-18
 
VMA, (EX Mix) 15, Min. 14, Mim.
 
Air Voids, Total Mix, % 3-6 
 15, Min. 

3-6 
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911 PAVING ASPHALT: 

911.1 ASPHALT CEMENTS: 

Asphalt cements shall conform to the requirements of AASHTO M 226, Table 1. 
Asphalt for dampproofing shall conform to the requirements of AASHTO M 115. 

911.2 TARS: 

Tars for road construction shall conform to the requirements of AASHTO M 52. Tars 
for dampproofing shall conform to AASHTO M 118. 

912 LIQUID ASPHALTIC MATERIALS: 

Liquid asphaltic materials shall conform to the requirements of AASHTO M 81, M 82, 
and ASTM D 2026 for the designated types and grades. Primer for dampproofing shall 
meet the requirements of AASHTO M 116. 

913 EMULSIFIED ASPHALTS AND RFJUVENATING AGENTS: 

913.1: 

Emulsified asphalts shall conform to AASHTO M 140 and M 208 for the designated 
types and grades. Emulsified asphalt for tack coat, Grade SCC-lh shall conform to 
AASHTO M 208 except that the penetration requirements of the residue shall be 
minimum 40 to maximum 120. 

913.2: 

Asphalt rejuvenating agent shall be composed of a petroleum resin-oil base uniformly 
emulsified with water and shall conform to the following physical and chemical 
requirements. 

1/87 900- 16 
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SPECIFICATION DESIGNATION J TEST METHOD REQUIREMENTS 

Viscosity, S.F., at 77'F., Sec. ASTM D 244 15-40 
1 Residue, % Min ASTM D 244 60-65 
2 Miscibility Test 
3 Sieve Test, % Max 

ASTM D 244 
ASTM D 244 

No coagulation 
0.10 

Particle Charge Test ASTM D 244 Positive 
Tests on Residue from 
ASTM D 244 (Mod): 

Viscosity, c.s., 140oF ASTM D 445 100-200 
Asphaltenes, % Max 
4 Maltenes Dist. PC+A1 

ASTM D 2006-70 
ASTM D 244 

0.75 
0.3-0.5 

RATIO S + A2 

ASTM D244 Modified Evaporation Test for percent of residue is made by heating 50 
gram sample to 300'F. until foaming ceases, then cool immediately and calculate results. 

2 Test procedure identical with ASTM D244 except that .02 Normal Calcium Chloride 
solution shall be used in place of distilled water. 

3 Test procedure identical with ASTM D244 except that distilled water shall be used in 
place of 2% sodium oleate solution. 

4 In the Maltenes Distribution Ratio Test by ASTM Method D 2006-70 

PC = Polar Compounds A2 Second Acidaffins 
Al = First Acidaffins S = Saturates 

913.3 SAMPLING AND TESTING: 

(a) Refinery Sanples and Certificates of Compliance: 

Refineries, and jobbers or distributors supplying the project from large central 
storage facilities, shall obtain a one-quart sample from each loaded conveyance
destined directly for the project. This sample, together with a serial-numbered 
Certificate of Compliance (C.O.C.) in duplicate on forms supplied by the
OWNER, shall accompany the conveyance to the project. Both the label or tag 
on the refinery sample and the C.O.C. shall include the following: 
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1. Shipment identification number. 

2. Storage tank or blend number from which shipment was drawn. 

(b) Certified Analysis: 

Within 10 days of first shipment of material to the project, a single copy of a 
clearly legible Certified Analysis typical of each storage tank or blend shall be 
sent directly to the OWNER. 

One Certified Analysis may cover any number of shipments to various projects 
so long as it is representative of the material being supplied. Whenever material 
is added to the storage tank or there is a significant change in blend proportions 
or base stocks, a new Certified Analysis shall be submitted within 10 days of the 
first shipment of material to the projects. 

(c) Sampling: 

The ENGINEER may at any time, sample any shipment or the material in the 
CONTRACTOR'S work tanks. 

915 SLURRY SEAL: 

915.1 GENERAL: 

Slurry seal shall consist of a mixture of asphalt emulsion, mineral aggregate, mineral 
fillers, and water properly proportioned and mixed. 

915.2 MINERAL AGGREGATES: 

Mineral aggregate shall consist of sound and durable sand and/or crushed stone and 
approved mineral filler where required. Sand and crushed stone shall conform to 
applicable requirements of Section 901. Mineral fillers shall conform to requirements 
of ASTM D-242 and shall be considered as part of the blended aggregate, and shall be 
used when required, in the minimum amounts. Mineral fillers shall only be used if 
needed to improve the workability or stripping characteristics of tile aggregate emulsion 
mixture. Ninety percent of aggregates retained on the No. 50 sieve shall have at least 
one fractured face produced by crushing. Material passing the No. 50 sieve shall contain 
at least 10 percent natural uncrushed sand. The material shall be non-plastic when tested 
in accordance with ASTM D-424. The sand equivalent shall be not less than 50. The 
abrasion loss per ASTM C-131 shall not exceed 35 percent. The grading of the 
aggregate shall conform to the following: 
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SIEVE SIZE TYPE I TYPE II TYPE III 
PERCENT PASSING PERCENT PASSING PERCENT PASSING 

3/8- 100 100 100 
No. 4 100 85-100 70-90 
No. 8 90-100 65-90 45-70 
No. 16 65-90 45-70 28-50 
No. 30 40-60 30-50 19-34 
No. 50 25-42 18-30 12-25 
No. 100 15-30 10-21 7-18 
No. 200 10-20 5-15 5-15 

Emulsified Asphalt
 
content as a % of Dry 8 16 14
 

Wt. of
 

Aggregate (Approx)
 
Pounds of Aggregate 8-10 12-18 18-25
 
per sq. yd. (approx.)
 

Mineral fillers such as hydrated lime, portland cement, limestone dust, fly ash, shall be 
considered as part of the blended aggregate and shall be used, when required, in the 
minimum amounts. They shall meet the gradation requirements of ASTM D-242. 
Mineral fillers shall only be used if needed to improve the workability or stripping 
characteristics of the aggregate emulsion mixture. 

All material samples shall be furnished by the CONTRACTOR at no additional cost to 
the Contracting Agency. All materials and material sources shall be approved prior to 
use of materials in the work and samples shall be submitted for approval not less than 
7 days before commencing construction. Additional samples of materials shall be 
furnished during construction, upon request. 

915.3 BITUMINOUS MATERIALS: 

The emulsified asphalt shall made a homogeneous mix with good suspension of the 
aggregate particles and shall conform to the requirements of Section 913 for Types SS-lh 
and CSS-lh, or other approved cationic emulsion as ordered by the ENGINEER. 

The tack coat shall consist of 1 part of emulsified asphalt conforming to the type 
specified for the slurry seal, and 3 parts water. 
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915.4 WATER:
 

Water from any domestic source will be satisfactory provided that it is found to be 
compatible with the slurry ingredients intended for use. 

915.5 TEST CERTIFICATES AND REPORTS: 

Test certificates and reports for the bituminous materials shall be furnished in accordance 

with Section 913.3. 

915.6 CONVERSION OF QUANTITIES: 

When pay quantities of emulsified asphalt are determined from volumetric measurements, 
the volumetric measurement at any temperature shall be reduced to the volume the 
material would occupy at 60 Degrees F. in accordance with ASTM D-1250. In 
converting volume to weight, the computations shall be based on the following data: 

GRADE GALS. PER TON LBS. PER GAL. 

Material at 60'F at 60'F 

All Grades 240 8.33 

916 PRECOATED CHIPS: 

916.1 GENERAL: 

Precoated ship seals shall consist of one or more applications of bituminous or 
asphalt-rubber material, followed by an application of precoated stone chips, smoothed 
and compacted, on existing roadway in accordance with this specification. 

916.2 MATERIALS: 

916.2.1 Bituminous Materials: 

The bituminous binder for precoating shall be asphalt cement, of any standard 
paving grade as specified in Section 911. 
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916.2.2 Stone Chips: 

The cover material for the paving asphalt binder shall be stone chips having a 
percentage of wear not to exceed 40 at 500 revolutions when tested in accordance 
with AAST ITO T-96. 

Sodium sulphate soundness test shall be in accordance with AASHTO T-104 and 
shall not show a loss in excess of 12 percent. A minimum of 75 percent of the 
material, by weight, retained on the No. 8 sieve, shall have at least one fractured 
face produced by crushing. 

Grading of the stone chips when tested in accordance with AASHTO T-1 1 and 
T-27 shall comply with the following. When sealing low-volume traffic streets 
only, the grading shall be 1/4 inch nominal size as follows: 

SIEVE SIZE PERCENT PASSING 

3/8- 100 

1/4. 80-100 
No. 8 0-5 
No. 200 0-2 

When sealing high traffic-volume streets only, the grading shall be 3/8 inch 
nominal size as follows: 

SIEVE SIZE PERCENT PASSING 

1h" 100
 
3/8- 70-10 
1/4" 0-10 

No. 8 0-5 
No. 200 0-2 
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917 ASPHALT-RUBBER:
 

917.1 GENERAL: 

Hot asphalt-rubber seal shall consist of a mixture of hot paving grade and ground tire 
rubber combined with heat into a visco-elastic composition. After application it shall be 
immediately covered with cover aggregate. 

917.2 MATERIALS: 

917.2.1:
 

The asphalt shall be as per Section 911.
 

917.2.2: 

The granulated rubber shall meet the following requirements: 

The specific gravity of the material shall be 1.15 +/- .02 and shall be free from 
fabric, wire, or other contaminating materials except that up to 4 percent of 
calcium carbonate may be included to prevent the particles from sticking together. 

917.2.3: 

The cover aggregate shall conform to the requirements of Section 916. The 
grading of cover aggregate shall comply with the respective tables for light traffic 
use and for heavy traffic use. Cover aggregate shall be hot precoated chips in 
accordance with Section 512. 

Except where materials are being obtained from a previously approved source, 
the CONTRACTOR shall furnish samples for testing in accordance with the 
applicable portions of Section 801. 

917.2.4: 

The kerosene shall have an initial boiling point of not less than 350'F. 
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925 PORTLAND CEMENT CONCRETE: 

925.1 PORTLAND CEMENT CONCRETE: 

This material shall consist of a mixture of coarse and fine aggregates, Portland cement,
water and other materials or admixtures as required. Colorado Department of Highways
Class "P" or "AX" mix shall be used. 

925.1.1: 

Portland cement shall comply with the Colorado Department of Highways
requirements. The type of cement shall be Type II or Type I Modified unless 
sulfate conditions dictate otherwise. Table 2.2.3 in Chapter 2.2 of ACI 201 
indicates recommendations for sulfate resistance. 

925.1.2: 

Fine aggregates shall meet Colorado Department of Highways Section 703.01 
requirements and gradation as shown in Subsection 901.1. 

925.1.3: 

Coarse aggregates shall meet Colorado Department of Highways Section 703.02 
requirements and gradation as shown in Subsection 901.1. 

925.1.4: 

Fly Ash shall comply with Colorado Department of Highways Section 701.02. 

Water shall meet the requirements of Colorado Department of Highways Section 
712.01. 

925.1.5: 

Air entraining and chemical admixtures shall meet the requirements of Colorado
Department of Highways Sections 711.02 and 711.03. No chloride containing 
additives shall be permitted. 

925.2 STRUCTURAL CONCRETE: 

925.2.1: 

Class A, B or D concrete shall be used on structures as listed on the following 
tables. 
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CONCRETE MATERIAL SPECIFICATIONS *
 

CONCRETE LABORATORY C'EMVE.NTC(tAaT WATTR CRNSI4dT ,C COAMLSE F NE 
CLASS DMIGN MMI t(t t'Kk.%T rACTORt CONTENT Y.r7 ILAI,TD T ACC.RECATE AC",.LECATK 

(A) CO'MIP 1R iST lANCE (h) IRAT IO A AC ,RT KCATE AM~rrO AAIITO 
STRENGTH I IIA _ _ (1b. 1tO P Ib. ENTRAPPED AA.ITrrO DFMICNATIO DtISIC ATIO 

kitsNMIWM h(AXLkfI'5. 

ib.pP" yd IN p -s yd 

A 3750 55u 6vo u.sskpJ 4-7 2-4 467 34-39 

B 3750 550 600 0.530 5-8 1-4 67 34-44 

(h)D 5625 635 800 0.443 5-7 1-2 'A (r) 67 36-42 

NOTE: Concrete mixtures tht do not conform to the above table, but are required for special uses will be designed or the purpose intended. Tlhese 
include light weight concrete, colored concrete, lean concrete. grouting mixtures patching mixtures and concretes that require special cements, possolana 
or aggregates not covered in the Standard Specification. 

* From CDOH Standard Specifications Section 601.02 

The following notes apply to the table shon above. 

(a) 	 Not a field specification requitement. The desired minimum field strength is80% of the specified laboratoty strength. 

(b) 	 Laboratory mix design will require at lea.t d to20 lbs. more cement than the minimum amount shown. This will allow for field adjusatment 
of entrained airand water asnecessary for controlling consistency and still remain within the litnit of the table. 

(c) 	 The water/cement ratio reported in the laboratory mix design will be sufficiently below that shown to permit the addition of water during 
field mixing in theamount allowed by the Specifications. 

(d) 	 The point of acceptance for consistency requirements will be at the mixer discharge for transit mixed concrete. 

(e) 	 For concrete aggregate gradation see the following table. 

(h) 	 An approved water reducer will be required for this cla.ss. 

(r) 	 The design slump will be between I and 2 1/2 inches and will be shown on the mix design sheet for the combinationof materials to be used. 
The field slump shall be within 3/4" of the design slump. 

(t) 	 The maximum field water-cement ratio will depend on the desired ultimate strength. A maximum of 0.443 when used in deck concrete anl 
for other structures will be shown on the design mix. 

(u) 	 Unless otherwi-e authorized, the temperature of the mixed concrete shall be not less than 50F and not more than 80'F at the time of placing 
it in the forms. 
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CONCRETE AGGREGATE GRADATION TABLE*
 
PERCENTAGES PASSING 
 DESIGNATED SIEVES AND NOMINAL SIZE DESIGNATION 

COARSE AGGREGATES (From AASIITO M43) 

FINE AGGRFGATE 
*No. 3 *No. 4 No. 6 'No.7 *No. 8 'No. 57 "No. 67 *No. *No. AASII10 M6 

357 467
 

SicveSize 2 I 1
A to 
 2' to /t,"toI" "* to '/A to I* to V It,* to I-'A" to to 

/_" _/_" 
 No. 4 No. 8 No. 4 No. 4 No. 4 No. 100
 

2-' 100 ... .... ......... 100 ......
 
2 95-100 100 
 .. ... ... ... 95-100 ...... 
WA, 90-100 ... ...... 100 ... ......... 
I. 3570 20-55 100 ... --- 95-100 100 35-70 ...
 
1l." 0-15 0-15 90-100 100 ...
... 90-100 .- 35-70
 
Ili I .. ... 20-55 90-100 100 25-60 -.. 10-30 ......
 
I/s" 0-5 0-S 0-15 40-70 85-100 - 20-55 .- 10-30
 
4 ... ... 0-5 0-15 10-30 0-10 0-10 0-5 0-5
 
8 ... ...... 0-5 0-10 .- 0-5 .........
 
16 ... ........ 0-5 ... ... 
 ... ... 45-80
 
50 ... ... .... 
 --- ... ... ... ... 10-30
 
100 .. .. .. . -.........
 

Additional primary grading may be pennittd, ,hen produced on the project. provided the theoretical combination meets the specifications forcombined aggregate 
sizes. Size No. 357 isa combination of No. 3 and No. 57. Size No. 467 is a combination of No. 4 and No. 67. 

* From CDOH Specifications Section 703
 

926 CONCRETE CURING MATERIALS AND ADMIXTURES: 

926.1 CURING MATERIALS: 

Curing Materials shall conform to the following requirements as specified: 

Burlap Cloth made from Jute or Kenaf AASHTO M 182
 

Liquid Membrane-Forming Compounds for
 
Curing Concrete AASHTO M 148
 

Sheet Materials for Curing Concrete AASHTO M 171
 

Straw used for curing shall consist of threshed straw of oats, barley, wheat or rye. Clean 
field or marsh hay may be substituted for straw when approved by the ENGINEER. Old dry 
straw or :iay which breaks readily in the spreading process will not be accepted. 
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926.2 Air-Entraining Admixtures: 

Air-entraining admixtures shall conform to the requirements of AASHTO M 154. 

Admixtures which have been frozen will be rejected. 

926.3 Chemical Admixtures: 

Chemical admixtures for concrete shall conform to the requirements of AASHTO M 194. 

Admixtures which have been frozen will be rejected. 

927 STEEL REINFORCEMENT 

927.1 GENERAL: 

The following specifications set forth the requirements for bar reinforcement, wire 
reinforcement, and wire mesh reinforcement. The reinforcement shall conform accurately 
to the dimensions and details indicated on the plans or otherwise prescribed and before being
placed in any concrete work, shall be thoroughly cleaned of all loose rust, mill scale, mortar, 
oil, dirt, or coating or any character, which would be likely to destroy, reduce, or impair 
its proper binding with the concrete. 

No reinforcing steel will be accepted under this specification until it has been approved by 
the ENGINEER. When required by the ENGINEER, the CONTRACTOR or supplier shall 
furnish a spot sample taken on the project and notify the ENGINEER as to when and where 
they will be available. Such samples shall be furnished at the exp.mse of the 
CONTRACTOR or supplier, but the cost of any testing that may be required will be borne 
by the Contracting Agency. Samples shall only be taken in the presence of the ENGINEER. 
The CONTRACTOR shall furnish 3 certified mill test reports or certificates of compliance 
for each heat or size of steel which can be clearly identified with the lot. When such 
information has been furnished, placing of the steel will not be held up until results of spot 
samples have been received. Unless otherwise specified, all reinforcing steel bars shall be 
deformed intermediate grade 40 billet steel conforming with ASTM A-615 and the shapes 
shall conform with ASTM A-670. 

In testing bar reinforcement, only the theoretical cross-sectional area will be used in all 
computations. 

Bending of steel shall conform to the requirements of ACI-318. 

The various grades of steel not be used interchangeably in structures. 
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927.2 	 Wire Reinforcement: 

Wire reinforcement shall in all respects fulfill requirements prescribed in ASTM A-82. 

927.3 Wire Mesh Reinforcement: 

Mesh 	 reinforcements shall conform to ASTM A-185. The gage of the wire and the 
dimension of the mesh will be specified in the special provisions to shown on the plans. The 
wire mesh reinforcement shall be so constructed as to retain its original shape and form 
during necessary handling. The effective cross-sectional area of the metal shall be equal to 
that specified or indicated on the plans. 

927.4 	 Wire Ties: 

Wire for ties shall be black, annealed, not lighter than 16 gage. 

929 	 EXPANSION JOINT FILLER: 

929.1 	 PREMOLDED JOINT FILLER: 

Expansion joint filler material shall consist of premolded strips of a durable resilient 
compound and comply with ASTM D-1751, D-1752 or D-2628, as specified by the 
Contracting Agency. 

929.2 	 POUR TYPE JOINT FILLERS: 

Pour type joint fillers shall comply with ASTM D-1850, D-1190, D-1854, or with the 
following formulation, as specified by the Contracting Agency. 

Asphalt latex joint filler shall consist of asphalt latex emulsion and sodium fluosilicate 
furnished in separate containers and mixed on the site. The emulsion shall consist by volume 
of 60 parts AR-1000 asphalt conforming to the requirements of Section 911. 40 parts of 
synthetic latex, GRS-Type 4, and 5 to 10 parts of sodium fluosilicate, half strength. The 
emulsion and sodium fluosilicate shall not be mixed until the joint is ready to be filled. The 
amount of sodium fluosilicate to be mixed with the emulsion shall be approximately 3 to 5 
percent by weight of the emulsion. The joint to be filled shall be thoroughly cleaned and 
surface dry. 

The sealing compound shall consist of paving asphalt, Grade AR-1000 conforming to the 
provisions of Section 911, emulsified with rubber latex in the presence of a suitable 
emulsifying agent. Rubber latex designated as GRS-Type 4, or any other approved type, 
containing approximately 40 percent solids. 
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The resulting emulsion shall consist of a minimum of 55 percent of paving asphalt and a 
minimum of 36 percent of rubber latex and shall conform to the requirements set forth in 
the following table. 

ASPiALT LATEX EMULSION JOINT SEALING COMPOUND 

SPECIFICATION TEST LIMITS REMARKS 
DESIGNATION METIOD J_ 

Furol Viscosity at 77'F AASHTO 50-250 Before adding gelling agent 
T-72 

Sieve Test 	 AASHTO 1% Maximum Before adding gelling agent. 
T-59 

Penetration at 77°F AASHT 50-250 Minimum The penetration test is made on a specimen 
D-217 	 prepared by stirring 5 % of sodium 

fluosilicate into the asphalt latex emulsion in 
a 6 ounce deep ointment can. The specimen 
is then allowed to stand in the air at a 
temperature of77°F. +20 for a period of 30 
minutes and is then penetrated with a grease 
cone under a total load of 150 grams. 

Elasticity 70% 	 After addition of 5% of sodium fluosilicate 
and curing for 24 hours at 100'F. +2, the 
specimen shall have an elastic recovery of not 
less than 70%. 

Dehydration 	 Loss 30% Twenty-five grams of emulsion, prior to 
Maximum 	 adding the gelling agent, is placed in an 8 

ounce flat ointment can and dehydrated in a 
suitable oven maintained at a temperature of 
200'F. +2o for a period of 24 hours. 

Time of Set 	 15-60 Afler mixing emulsion with 1% to 4% by 
minutes weight of powdered sodium 
fluosilicate the emulsion shall harden or 
develop a set in from 15 to 60 minutes, tinder 
field conditions. 

929.3 TEST REPORT 	AND SHIPMENT CERTIFICATE: 

Each shipment shall be accompanied by a certificate in triplicate from the supplier that the 
material will comply with the above specifications and such certificate shall be delivered to 
the ENGINEER. The certificate shall show the shipment number for the entire lot of 
material contained in the shipment and shall also show a list which will enable the 
ENGINEER to identify each individual container by the supplier's batch number, with which 
each container shall be plainly marked. 
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929.4 APPLICATION:
 

At no time shall emulsion types by subjected to a temperature below 40'F. Prior to 
application, the material may be warmed, if necessary, to permit proper pouring of the 
joints. The method of heating shall be carefully controlled to avoid overheating of any part 
of the container or mixture and under no circumstances shall emulsions be heated to a 
temperature greater than 130'F. 

Joints and cracks shall be thoroughly cleaned by hand or mechanical means immediately in 
advance of pouring the filler material. When new pavement has been cured by the 
Pigmented Sealing Compound Method, the joints and cracks shall be thoroughly scrubbed 
by means of a wire brush or a cloth mop saturated with gasoline or by other approved 
means. 

All joints and cracks shall be surface dry before application of the joint sealer. No sealer 
shall be placed during unsuitable weather or when the atmospheric temperature is below 
50'F, or when weather conditions indicate that the temperature may fall to 32'F. within 24 
hours. 

The joints and cracks shall be ,Jlled in a neat and workmanlike manner by means of a 
cornucopia pot or other approved method. 

930 MANHOLES: 

930.1: 

All manholes shall be constructed with precast sections unless otherwise approved. 

930.2: 

Precast concrete manhole sections shall be manufactured to standards at least equal to or 
greater than the requirements of the Standard Specifications for Precast Reinforced Concrete 
Manhole Sections, ASTM Designation C-478. The internal, diameter for manholes shall be 

forty-eight (48) inches unless shown otherwise. Manholes shall conform to all requirements 
as shown on the detail drawings. Manholes shall have steps unless otherwise specified. 
Precast manhole joints shall be made watertight with Ram-Nek and primer must be used in 
accordance with the manufacturer's instructions. 

930.3: 

Lift Holes will be allowed, but must be sealed with non shrink grout before backfilling. 
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930,4: 

The concrete base shall be cast-in-place concrete for the size and depth shown on the 
drawings. Concrete used for bases shall have a twenty-eight (28) day compressive strength 
of at least three thousand (3,000) pounds per square inch. Approved precast concrete bases 
will be allowed if placed in an approved manner. 

930.5: 

Manhole frames and covers shall be of tile Colorado Springs pattern, round base, 22-1/8 inch 
opening lids 1-1/8 inch thick, non-locking type, with frame and cover weighing
approximately 327 pounds. Cover and frame seat shall be machine finished to 327 pounds. 
Cover and frame seat shall be machine finished to prevent any rocking of cover in its 
associated frame. Covers shall have the word "STORM SEWER" clearly cast on its surface. 
Frames and covers shall be by J MARK CORP J-1071, MUNICIPAL CASTINGS 
330/330A, CASTINGS INC. MH 310 COVER B or approved equal. 

930.6: 

All manhole steps shall be cast-iron or aluminum alloy and of a pattern approved by the 
ENGINEER and/or OWNER. Steel or wrought iron steps of any kind will not be permitted.
Aluminum steps shall be drop-front design with minimum tread width of 9 inches and 
minimum weight of 2.23 pounds. Copolymer polypropylene coated steel steps Model 
PS-2-PF as manufactured by M.A. Industries are also approved. 

935 REINFORCED CONCRETE PIPE AND BOX CULVERTS: 

935.1: 

Circular reinforced concrete pipe shall meet the requirement of ASTM C-76 and the 
requirements contain herein. Elliptical reinforcing will only be allowed if so designated in 
the Special Coiditions. 

935.2: 

Arch Culvert reinforced concrete pipe shall meet the requirements of ASTM C-506 and the 
requirements contained herein. 

935.3: 

Eliptical reinforced concrete pipe shall meet the requirements of ASTM C-507 and the 
requirements contained herein. 
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935.4: 

Reinforced Concrete Box Culvert shall meet the requirements of ASTM C-789 or ASTM 
C-850 whichever applies and the requirement contained herein. 

935.5: 

All pipe and culvert shall be designed in accordance with the design tables provided in the 
ASTM Specifications. Modified or Special designs will not be allowed unless so stated in 
the Special Conditions. The pipe shall meet the requirements of the pipe class as specified 
on the Plans or Special Conditions. 

All cement shall be Type II modified. Concrete pipe shall be steam cured and shall not be 
shipped from the point of manufacture for at least five days after having been cast. Each 
joint of pipe shall be 7'-6" or greater in length. 

Acceptance of the pipe shall be on the basis of plant load bearing tests, material tests and 
inspection of the completed product. Three-edge bearing tests shall be for the 0.01 inch 
crack and the ultimate strength. All testing shall be done in accordance with ASTM C-497. 
All tests required by the OWNER for a basis of acceptance shall be paid for the 
CONTRACTOR. The OWNER reserves the right to sample and test any pipe after delivery 
and to reject all pipe represented by any sample which fails to comply with the specified 
requirements. Should any piece of pipe fail to pass its test, the OWNER shall select at least 
one more piece of pipe for testing. 

Joints for the circular reinforced concrete pipe shall be all rubber gasket conforming to 
ASTM C-443, latest revision. The gasket shall be attached to the spigot of the pipe and shall 
make the joint flexible and watertight. The CONTRACTOR may use butyl mastic joint 
sealant in rope or trowel applied form in lieu of rubber gaskets for circular pipe if approved 
in writing by the OWNER. For all non circular pipe and culvert butyl mastic joint sealant 
must be used. The CONTRACTOR shall submit test results and material specifications on 
the sealant to the OWNER before the OWNER gives written approval of its use. This 
sealant must be made specifically for permanently sealing joints in tongue and groove 
concrete sewer pipe, must adhere tightly to the pipe surface, and form a tight flexible joint. 
The gaskets or sealants shall be installed as directed by the manufacturer of the pipe. 

The CONTRACTOR shall be required to submit Drawings, specifications, and other data 
showing complete details of the design, fabrication and construction of the reinforced 
concrete pipe to the OWNER for review before manufacture of tne pipe begins. These 
submittals shall include data on all materials proposed to be used in the pipe, the size and 
location of each cage of the reinforcement, joint details including reinforcement, gasket 
details, and test results on materials, joints, and pipe. 
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936 NON-REINFORCED CONCRETE PIPE: 

This pipe shall conform to the requirements of AASHTO M 86 for the specified diameters 
and strength classes. 

944 ABS TRUSS PIPE AND FITTINGS: 

944.1 GENERAL: 

Truss pipe is defined as an internally-braced double-walled ABS composite pipe conforming 
to ASTM D-2680. When noted on the plans or in the Special Conditions gravity sanitary 
sewer system may be constructed using truss pipe for diameters not exceeding 15 inches. 

Truss pipe shall have both ends of each pipe length sealed at the factory such that the inert 
filler material between the two concentric thermoplastic tubes is impervious. All field cuts 
shall be sealed according to the manufacturer's recommendations. 

944.2 COUPLINGS AND FITTINGS: 

Fittings for truss pipe may include couplings, wyes, tees elbows, caps, plugs adapters,
manhole water stops and clamps. All couplings and fittings shall be assembled by a 
chemically welded method. Solvent shall be of the type recommended by the pipe
manufacturer. Each solvent weld type coupling of fitting shall be accurately formed and 
entirely compatible in joining the pipe to assure a leak-proof joint. Couplings and fittings
shall be manufactured from the same material from rubber, polyurethane or other suitable 
compounds. The couplings and fittings shall have chemical and physical properties equal 
of superior to the pipe itself. 

944.3 SOLID WALL PIPE AND FITTINGS: 

944.3.1 General: 

When noted on the plans or in the special provisions, sewer and drain solid wall pipe
and fittings may be used for 4-inch and 6-inch service lines, risers and fittings. 

944.3.2 Materials: 

Sewer and drain solid wall pipe shall be manufactured or virgin ABS compound as 
specified in ASTM D-1788, Types I and IV, excepting that the minimum heat deflection 
temperature (ASTM D-648) shall be 180 0F. 
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944.3.3 Strength: 

Test samples of pipe, 6 inches long, shall be cut from full length sections and tested by
the method outlined in ASTM D-2412. The pipe shall be deflected at least 35 percent
without failure and the stiffness at 5 percent deflection shall equal or exceed the value 
listed in Table below after the test samples have been immersed in a 5 percent solution 
by weight of sulfuric acid and n-Heptain for a period of 24 hours prior to testing. 
Failure is defined as rupture of the pipe wall. 

Stiffness factor may be computed by the method outlined in ASTM D-2412 or by
dividing the load in lbs/linear inch by the deflection in inches and 5 percent deflection 
(F/delta Y in Table below:) 

NOMINAL SIZEI F/DELTAY 2.5% MIN. 

4" 55 lb./in.2 

6" 55 lb./in.2 

944.3.4 Couplings and Fittings: 

All Couplings and fittings shall be assembled by a chemically welded method. Each 
solvent weld type coupling or fitting shall be accurately formed and entirely compactible
with the Sewer and Drain Solid Wall Pipe to assure a leak proof joint. Couplings and 
Fittings shall be manufactured from the same material as the pipe except that caps,
plugs and adapters may be fabricated or molded from rubber, polyurerthane or other 
suitable compounds. The couplings and fittings shall have chemical and physical 
properties equal or superior to the pipe itself. 

944.4 MANHOLE CONNECTIONS: 

A clamp gasket or approved equivalent method shall be provided at manhole entry or 
connection to reduce infiltration and exfiltration. Where precast manholes are used, entrance 
holes must be large enough to allow for proper grouting around the manhole gasket. 

944.5 CERTIFICATION: 

A certificate from the manufacturer shall be furnished attesting that the pipe meets the 
requirements of ASTM D-2680. 
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944.6 IMPERFECTIONS: 

Any imperfections which in the opinion of the ENGINEER may adversely affect the 
performance of the pipe or joints shall be cause for rejection. 

944.7 INSTALLATION AND TESTING: 

Truss pipe shall be installed in accordance with applicable provisions of Section 401. In 
addition to the tests prescribed in Section 401, the ENGINEER may, at his option, require 
a deflection test on all or any part of the line. Any pipe which shows a deflection in excess 
of 5% shall be removed at no cost to the Contracting Agency. 

945 PVC SEWER PIPE AND FITTINGS: 

945.1 GENERAL: 

This specification covers the requirements of polyvinyl chloride (PVC) plastic sewer pipe and 
fittings for gravity flow sewers. When noted on the plans or in the Special Conditions, 
gravity sewers may be constructed using PVC pipe for diameters not exceeding 15 inches. 
Pipe, fittings, couplings and joints shall be in conformance with the requirements of ASTM 
D-3034, SDR-35, except as modified herein. 

945.2 MATERIALS: 

945.2.1 Caps and Plugs: 

Caps and plugs for building connections may be molded or fabricated from rubber, 
polyurethane or other suitable compound. 

945.2.2 Gaskets: 

Rubber gaskets shall be manufactured from a synthetic elastomer and shall comply in 
all respects with the physical requirements specified in ASTM F-477. 

945.2.3 Lubricant: 

The lubricant used for assembly shall have no detrimental effect on the gasket or on the 
pipe. 
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945.4 JOINING SYSTEMS: 

Joints for the piping system and fittings shall consist of an integral bell gasketed joint
designed so that when assembled, the elastomeric gasket located within the bell is 
compressed radially on the pipe or fittings spigot to form a positive seal. The joint shall be 
designed so to prevent displacement of the gasket from the joint during assembly and when 
in service. 

All pipe shall have a home mark on the spigot end to indicate proper penetration when the 
joint is made. 

The bell and spigot configuration for the fittings shall be compatible to those used for the 
pipe. 

Joints shall provide a permanent seal against exfiltration and infiltration. All surfaces of the 
joint upon which the gasket may bear shall be smooth and free of any imperfections which 
could adversely affect sealabiiity. 

The assembly of the joints shall be in accordance with the pipe manufacturer's 
recommendations. 

945.5 FITTINGS: 

Fittings for PVC pipe may include elbows, wyes, tee wyes, double bell couplings, manhole 
couplings, manhole adapter rings, plugs, caps, adapters and increasers. 

Manhole couplings shall be manufactured from asbestos cement and incorporate an 
elastomeric gasket moisture barrier. 

945.5.1 Manhole Connections: 

A manhole adapter gasket or approved equivalent method shall be provided at manhole 
entry or connection to prevent infiltration and exfiltration. Where precast manholes are 
used, entrance holes shall be large enough to allow for proper grouting around the 
manhole ring. 

945.5.2 Certification: 

A certificate from the manufacturer shall be furnished certifying that the pipe and 
fittings meet the requirements of ASTM D-3034, SDR-35, F/Delta Y = 46 psi at 5% 
deflection. 
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945.7 IMPERFEC i'IONS: 

Any imperfections which in the opinion of the ENGINEER may adversely affect the 
performance of the pipe or joints shall be cause for rejection. 

945.8 INSTALLATION AND TESTING: 

PVC pipe and fitting installation shall be in accordance with the applicable provisions of 
Section 401. In addition to the tests prescribed in Section 401, the ENGINEER may, at his 
option, require a deflection test on all or any part of the system. Prior to acceptance by the 
Agency any part which shows deflection in excess of 5% of the actual inside diameter shall 
be corrected at no cost to the Agency having jurisdiction. 

If the Contracting Agency after acceptance but prior to the termination of the warranty 
period determines that the long term deflection has exceeded 7 1/2% of the actual inside 
diameter, that portion of the installation shall be corrected at no cost to the agency. 

946 METAL PIPE: 

946.1 CAST IRON PIPE: 

This pipe shall conform to the requirements of AASHTO M 64 or ASTM A 716 for the 
specified diameters and strength classes. Unless otherwise specified either smooth, 
corrugated or ribbed pipe may be furnished. 

946.2 CORRUGATED STEEL PIPE AND PIPE ARCHES: 

Corrugated steel pipe and band coupling shall be manufactured in accordance with AASHTO 
SPECIFICATION M-36. All pipe must be fully coated inside and outside. Bituminous 
material coating shall meet AASHTO Specification M-190, Type A with a minimum inside 
and outside coating thickness of 0.05 inches. Polymer coating shall meet AASHTO 
Specifcation M-246 and polymer coated pipe shall meet AASHTO Specification M-245. 
Polymer coating shall be a minimum of 10 mils thick on both the inside and outside of the 
pipe. All lining and coatings shall be free of sags or runs. Aluminum coated steel sheet 
conforming to AASHTO Specification M-274 may be used, in which case bituminous or 
polymer coatings will not be required. Coupling Bands for aluminum coated steel pipe shall 
be made of the same material as is the pipe. 

Welded seam helical pipe shall have two annular corrugations rolled in each end. Welded 
seam helical pipe shall be joined with 0-ring Hugger Type bands. Polymer coated steel shall 
not be used in making welded helical pipe. 
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946.2.1: 

All coupling bands shall be the same base metal and spelter coating as the pipe. All 
couplings shall have gaskets. 

Bands with 2 2/3" x 1/2" corrungations or 2" x 1/2" corrugations. The bands shall be 
formed to fit the pipe shape specified and shall be not less than 7 inches wide for pipe
6 to 30 inches in diameter, 12 inches wide for pipe 36 inches to 60 inches in diameter, 
and 24 inches for pipe 66 to 120 inches in diameter. Bands shall be either two-piece 
or one-piece. 

Bands with 3" x 1" corrugations. The bands shall be formed to fit the pipe shape
specified and shall not be less than 14" wide for pipe 36" through 54" in diameter, and 
20" wide for pipe 60" and larger in diameter. Bands shall be either two-piece or 
one-piece unless otherwise specified. 

The bands shall: Have end connection angles, conform to ASTM A-36, be zinc coated 
in accordance with ASTM A-153, be not less than 2 inches by 2 inches by 3/16 inch 
by the width of the band minus 1 inch, be adequately fastened to each end of band and 
half bands. The bands shall be of such length as to hold the two connected sections of 
pipe rigidly together when tightened in place by the connection bolts furnished. The 
7 inch bands shall have at least two zinc coated bolts per connection, conforming to 
ASTM A-307, grade A, electroplated in type RS, not less than 1/3 inch in diameter. 
The 12 inch bands shall have not less than three and the 24 inch bands not less than five 
such bolts per connection. 

946.2.2: 

Field cutting of the corrugated steel pipe shall not be allowed, and closure pieces shall 
be furnished and installed where standard pipe lengths cannot be installed. 

946.2.3: 

After the lining and coating have been applied, the corrugated steel pipe shall be 
handled, shipped, and/or stored in a manner which shall prevent the lining and coating
from being damaged. During storage on the construction site, the CONTRACTOR 
shall protect the pipe from becoming heated by the sun, damaging either the lining or 
coating. Equipment and/or tools used in loading, unloading, or installing the pipe shall 
not damage the coating. The CONTRACTOR shall prevent stones, rocks, etc. from 
damaging the coating during the backfill operations. 
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946.2.4:
 

All coating or linings which have been damaged prior to or during laying of the pipe, 
fittings, or couplings or placing the backfill shall be repaired in strict conformity with 
the pipe manufacturer's instructions and recommendations, using materials of a type and 
quality equal to that in originally coating the pipe. Copies of the manufacturer's 
instructions and recommendations shall be furnished to the OWNER'S Authorized 
Representative prior to starting the pipe installation. 

946.3 CORRUGATED STEEL PIPE FOR UNDERDRAINS: 

This pipe shall conform to the requirements of AASHTO M 36, Type III, except that all 
reference to "sleeve type coupler" or "coupling" as described in subsection 21.4 therein shall 
be disregarded. Sleeve type couplers or couplings will not be permitted. 

Type III Class IV pipe (semicircular), as defined in AASHTO M 36, may be used in place 
of circular underdrain up to 8 inch diameter. 

946.4 BITUMINOUS COATED CORRUGATED STEEL PIPE DOR UNDERDRAINS: 

The pipe shall conform to the requirements of AASHTO M 36, Type III for the specified 
diameters. 

Underdrain, fittings, elbows, end sections and coupling bands shall be fully coated with 
bituminous material conforming to the requirements of AASHTO M 190, Type A coating 
or materials conforming to the requirements of AASHTO M 243, except that the use of tar 
base material will not be permitted. Coatings shall be shop applied. The finished coat shall 
uniformly cover the surface to be protected. The coating shall not contain any visible 
holidays, bubbles or bare spots. Minimum thickness shall be 50 mils measured on the crest 
of the corrugations. 

In complying with AASHTO M 190, each section shall be given a double dip application. 
In the first immersion, the section shall remain submerged until the metal has reached a 
temperature that will allow the hot bituminous material to penetrate and seal each joint. 

Other coatings meeting the requirements of AASHTO M 190 or M 243 will be acceptable 
upon written approval by the ENGINEER. 

Materials meeting the requirements of AASHTO M 243 shall be uniformly applied by spray, 
trowel or brush to the entire designated surface to be coated, to a minimum thickness of 50 
mils. The coating shall be dry to the touch prior to any handling or backfilling operations. 
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Special fittings and elbows for underdrains shall be of the same gage as the conduit to which
 

they are joined.
 

The specified minimum size of perforations shall apply after coating.
 

946.5 	 CORRUGATED ALUMINUM PIPE: 

This pipe and coupling bands shall conform to the requirements of AASHTO M 196. 

946.6 	 CORRUGATED ALUMINUM PIPE FOR UNDERDRAINS: 

This pipe shall conform to the requirements of AASHTO M 197. 

946.7 EXTENSIONS: 

Connecting bands and extensions to existing culverts shall be of the same type metal or alloy, 
unless otherwise shown on plans. 

946.8 REPAIR OF DAMAGED COATING: 

Units on which the spelter coating has been damaged shall be either regalvanized as provided 
under AASHTO M 36 or painted with one full brush coat of a zinc rich paint meeting 
Military Specification MIL-P-21035, or by other approved process on properly cleaned 
surface, as determined by the ENGINEER. 

Bituminous coated material which has been damaged shall be repaired with field-applied 
asphalt mastic conforming to AASHTO M 243. Other coating material may be used, 
provided it is, in the opinion of the ENGINEER, equal to tthz_ asphalt mastic specified. 

946.9 INSPECTION: 

Corrugated metal pipe manufactured or stored within the State will be inspected according 
to applicable AASHTO Designations. In addition, approval of culvert pipe fabricated outside 
the State and shipped directly to the job site will be based on field inspection and sampling 
plus certified mill reports covering base metal and spelter. Samples will be obtained by the 
OWNER and will be identified by pipe diameter, date and heat number. 

961 	 STRUCTURAL PLATE PIPE, ARCHES, AND PIPE ARCHES: 

961.1 GENERAL: 

Structural plate pipe, arches and pipe arches shall be of the sizes, and dimensions designated 
on the plans or in the Special Conditions and as specified herein. 
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961.2 MATERIALS: 

Plates, nuts and bolts shall conform to the specifications of AASHTO M-167. 

Galvanized surfaces which are damaged shall be repaired in accordance with the provision 
in Section 971. 

Bituminous coating shall conform to the provisions of AASHTO M-190. 

Damaged bituminous coatings shall be repaired by the CONTRACTOR at his expense by 
applying bituminous material conforming to AASHTO M-190. 

961.3 IDENTIFICATION: 

The gages of structural plates will be identified on the plans in accordance with the 
following: 

Each installation will be designated not only by size, but also by symbol indicating the 
number and gage of plates required. Thus. (412-18) will be used to designate an installation 
for I plate length composed of 4.12 gage plates and 1.8 gage plate, the heaviest to be placed 
in the invert. 

961.4 DISTORTION: 

In advance of placing backfill material around circular structural pipes, the pipe shall be 
distorted. 

Distortion may be performed either at the fabricating shop or in the field. 

If the plates are distorted in the fabricating shop, the plates shall be distorted to provide an 
increase in the vertical diameter of the pipe, after assembly, of approximately 5 percent for 
the full length. Plates shall be marked in order to assure that they will be placed in proper 
position. 

If the pipes are distorted in the field the method of distortion shall conform to the details 
shown on the plans. The vertical diameter shall be increased to the approximate percentages 
listed in the following table, throughout that portion of the pipe between shoulder lines. 

Pipes using 1 or 3 gage top and side plates - I percent. 

Pipes using 5 or 7 gage top and side plates - 2 percent. 
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Pipes using 8, 10 or 12 gage top and side plates - 3 percent. 

Between the shoulder lines and the outer ends of the pipe the distortion may decrease 
uniformly to zero. 

965 RUBBER GASKETS FOR CONCRETE PIPE: 

965.1 GENERAL: 

The joints of concrete pipe shall be O-ring rubber gasket joints conforming to ASTM C-361 
except the composition and properties of the rubber gaskets shall be as follows: 

All rubber gaskets shall be extruded or molded and cured in such a manner as to be dense, 
homogenous, and free from porosity and other imperfections. The tolerance for any 
diameter measured at any cross section shall be +/- one-thirty-second inch. All gaskets shall 
be manufactured from a synthetic rubber compound in which the elastomer is neoprene, 
exclusively. Said compound shall contain not less than 50 percent by volume of neoprene, 
shall contain no deleterious substances, and shall conform to the following requirements: 
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PHYSICAL 

PROPERTIES 

Tensile strength, 
minimum psi 

Elongation at break, 
minimum % 

Shore Durometer 
hardness, Type A. (1) 

Compression set, 
Maximum, % of 
Original deflection. (2) 

Accelerated agin, 
tensile strength, %. (3) 

Maximum increase 
over original shore 

Durometer value after 
accelerated aging. 

Specific gravity 

RUBBER GASKETS 

VALUE METHOD OF 
TEST 

2100 

425 

50-60 

20 

80 

8 

ASTM D-412 

ASTM D-412 

ASTM D-2240 

ASTM D-395 

ASTM D-572 

ASTM D-2240 

0.95-1.45 ASTM D-297 
± 0.05 

Pipe manufacturer shall select value suitable to type of joint. 

(2) 	 Use Method B, except disc shall be 1/2 inch long rection of rubber gasket stock. 

(3) 	 Percent of tensile strength, after aging by the oxygen-pressure chamber (96 hours, 158 +I-1.80F. 300 
+/- 15 psi.) of the tensile strength before aging. 

It is the intent of these specifications that the gasket container shall be a preformed 
rectangular groove so constructed that when 2 pipes are joined together the rubber gasket 
shall be compressed and for all practical purposes substantially fill and be largely confined 
within the rectangular groove. 

The CONTRACTOR shall submit for approval details of the shape and size of the gaskets 
he proposes to furnish. The CONTRACTOR shall also submit certified test results in 
triplicate showing the physical properties of the materials used in the manufacture of gaskets. 
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970 STRUCTURAL AND RIVET STEEL, RIVETS, BOLTS, PINS, AND ANCHOR BOLTS: 

970.1 GENERAL: 

All steel, unless otherwise designated on the plans or in the Special Conditions, shall 
conform to the requirements of ASTM A-36. 

Report of Tests: Before fabrication, the CONTRACTOR shall furnish to the ENGINEER 
a certified mill report in triplicate, for each identifiable melt of steel or iron from which the 
material is to be fabricated. The report shall include the chemical and physical tests required 
by the ASTM specifications. 

Additional Tests: The Contracting Agency reserves the right to require and to make 
additional mill and laboratory tests. The number of such additional tests will be limited as 
follows, except that in the case of failure of the material to comply with the ASTM 
requirements, more tests will be made: 

Structural steel, 1 complete test for each heat or each 10 tons of identifiable stock. Rivets,
1 complete test for each size. Bolts, 1 complete test for each lot. 

Identifiable stock is material for which authentic records of the chemical and physical 
properties are available. 

Test specimens shall be furnished, cut, and machined in accordance with the ASTM 
specifications for the material asto be tested, referred to herein. Test specimens shall be
furnished and machined by the CONTRACTOR at no additional cost to the Contracting 
Agency. 

Mill Tolerances: Rolling and cutting tolerances, permissible variations in weight and 
dimensions, defects and imperfections shall not exceed the limits for structural steel 
contained in ASTM A-6. 

Stock Material: When the CONTRACTOR proposes to use material already in stock, he
shall notify the ENGINEER of such intention at least 10 days in advance of beginning
fabrication, to permit sampling and testing. 

970.2 STRUCTURAL STEEL: 

Stock Materials: Tile CONTRACTOR shall select the material he wishes to use from stock. 
The CONTRACTOR shall furnish 3 certified mill reports for each of tile heat numbers. 
Two samples shall be taken by a representative of the ENGINEER from each heat number, 
one for the tension test and one for the coldbend test. If the heat numbers cannot be 
identified, the representative of the ENGINEER shall select random test specimens from the
unidentifiable heats. The number of such test specimens shall be at the discretion of the 
ENGINEER. The cost of all tests on stock material shall be borne by the CONTRACTOR. 
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High Strength Low-Alloy Structural Steel: The material shall conform to the requirements 
of ASTM A-242, A-440, A-441, A-374, A-375 or A-446 Grades C, D or E as specified in 
the Special Conditions. 

Copper bearing structural steel shall conform to the requirements of ASTM A-36, A-245, 
A-570, A-440 or A-446 as specified in the Special Conditions. 

970.3 RIVETS: 

Stock Material: Rivets taken from identifiable stock shall be accepted by the ENGINEER 
in accordance with this specification. 

Rivets from unidentifiable stock, for which authentic records of the chemical and physical 
properties are not available, shall not be used except where shown on the plans or when 
approved by the ENGINEER. 

High-Strength Structural Rivet Steel: The material shall conform to tile requirements of 
ASTM A-502. 

Structural Rivet Steel: Tile material shall conform to the requirements of ASTM A-502, 
except that the test specimen shall be bent upon itself when performing the bend test. 

970.4 BOLTS: 

Unfinished Bolts: The bolts shall have square heads and square nuts unless otherwise 
specified. The bolts shall be long enough to extend entirely through the nut but not i,..re 
than 1/4 inch beyond. Washers shall not be furnished unless specified. 

Steel bolts shall conform to the requirements of ASTM A-307, except that steel manufactured 
by the Acid Bessemer process shall not be used. 

High Strength Bolts: High strength bolts shall conform to the provisions of the specification 
for the design, fabrication and erection of structural steel for buildings of the AISC. 

970.5 	 ANCHOR BOLTS: 

Anchor bolts shall be manufactured from steel conforming to ASTM A-36 or A-307. 

970.6 MILD-STEEL FORGINGS FOR STRUCTURAL PURPOSES: 

Steel forgings shall be made from steel of forging quality and shall conform to the 
requirements of ASTM A-235. They shall be Class C forgings with a maximum carbon 
content of 0.35 percent and shall be given a thorough annealing. The metal shall have a 
minimum Brinnel hardness number of 130, and a maximum of 190, when tested in 
accordance with ASTM E-10. 
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971 GALVANIZING: 

971.1 GENERAL: 

Materials shall be hot-dip galvanized and the weight and uniformity of coating determined 
in accordance with the standard specifications given in the following table: 

GALVANIZING SPECIFICATIONS 

MATERIAL ASTM SPEC WEIGHT COATING 
I Oz./Sq. Ft. (Minimum)I 

Corrugated Metal Pipe A-44 1.80 

Flat Steel or Iron Sheets A-525 1.25 

Iron or Steel Wire A-1 16 0.80 

Chain Link Fabric A-392 1.20 

Barbed Wire A-121 0.50 

Steel Pipe Rails A-120 1.80 

Structural Shapes, Tie 
Rods, 
Ornamental Iron 
Railings, Handrails, A-123 2.00 
Manholes and Catch 
Basin Steps, and Curb 
Armor 

Bolts, Nuts, Washers, A-153 1.25 
Ancjor Bolts, Packing 
Spools, Gray Iron and 
Malleable Iron Castings 
and Steel Castings 

971.2 WORKMANSHIP: 

The galvanizing shall be applied in such a manner that the spelter will not peel off. The 
finished product shall be free from blisters and excess spelter, and the coating shall be even, 
smooth, and uniform throughout. Machine work, die work, cutting, punching, bending, 
welding, drilling, thread cutting and other fabricating shall all be done as far as is practicable 
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before the galvanizing. No member shall be galvanized which is out of alignment. All 
members (nuts, bolts, washers, etc.) shall be galvanized before a structural unit isassembled. 
All uncoated spots or damaged coatings due to poor workmanship, rough handling, or any 
other reason shall be cause for rejection. 

971.3 TEST COUPONS: 

Test coupons for determining the quality of the galvanizing shall be wired to the materials 
to be galvanized before immersion in such a manner as to represent the amount of coating 
deposited on the materials. 

971.4 REPAIR OF GALVANIZED SURFACES: 

Unless otherwise specified, where galvanized surfaces are field or shop cut, broken, burned 
or abraided, thus breaking the galvanizing, the locations thus damaged shall be repaired to 
the satisfaction of the ENGINEER with zinc dust-zinc oxide coating conforming to AASHTO 
M-36. 

972 CHAINLINK: 

972.1 GENERAL: 

All material shall be new and the CONTRACTOR, upon request, shall furnish to the 
Contracting Agency, a certificate of inspection stating that the posts, rails and braces have 
been manufactured, sampled, tested and inspected so as to meet the requirements for its type 
as specified below. 

Unless specifically designated by type in the plans or specification, the CONTRACTOR may 

utilize any one of the three types of posts, rails and braces listed. 

972.2 POSTS, RAILS AND BRACES: 

The nominal outside diameter of Types A, B, and C shall be in accordance with the Table 
shown below: 

Type A: Shall be black steel pipe, hot dipped zinc coated both inside and outside. The 
weight of the zinc coating, inside and outside, shall be not less than 1.8 ozs. per square foot 
+/- 0. 1 ozs. The base material and manufacturing shall conform to ASTM A-53 and A-120. 

Type B: Shall be steel pipe, manufactured fror hot-rolled, steel strip ASTM-569. During 
manufacturing, the outside surface shall have a hot-dipped zinc coating, weight not less than 
1.0 ozs. per square foot +/- 0. 1 ozs.; followed by a chromate conversion coating, weight 
not less than 30 micro-grams per square foot +/- 10 micro-grams and an electrostatically 
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applied acrylic coating, .0005 inches thick +/-.0002 inches. During manufacturing, the 
inside surface shall be coated with a zinc based paint, .0005 inches thick +/-.0002 inches. 
The wall thickness shall be such that the product of the yield strength and section modules 
shall be not less than that of pipe meeting the requirements of ASTM-120. 

Type C: Shall be steel pipe manufactured from high strength, cold-rolled, hot-dipped zinc 
coated, steel, ASTM A-526. The weight of the zinc coating, inside and outside, shall be not 
less than 1.0 ozs. per square foot +/-0.1 ozs. The wall thickness shall be such that the 
product of the yield strength and section modules shall not be less than that of pipe meeting 
the requirements of ASTM-120. 

NOMINAL 

USE 


End, coer, slopeandtat. posts for 
stgle gates 6' or lessin width and 
doublegates12' or lessin width for 
fonce 72 or iter 

Fed, coer. slope andgate postsfor 
single gates6' or lessin width and 
doublegates 12' or ins in width for 
fencein.. Lhan72' in height 

Ga " forsingle .wih.g C.g over 6' 

bu otover 13' In width d double 
swing gatesover 12' butnocoer 26' in 
width or for .il slk gateswith lea:vs 
larter than 6' 

Gatepots for single jing gatesover 

13' but rot o%.cr18'in width anddouble 
swing gates omer26' but no oer 36' in 
width 

Gate posts forsingle mwtrggatesorr 

18'in width anddouble switg gates 
o-er 36' in width 

Pipe 2,i 

l.in Pots forfencehigher than 72' 

Pipe 2'A 

Lie Poets for fce 72"or lower 

Pipe I '/. 

Top Raila-J braces 

Frarre foegates 
PirN2
 

Stiffnet for gates 

NOMINAL O.D. 

Pipe 

Pipe 

Pipe 

Pipe 

Pipe 

IH-Sectit 

HI-Section 

If.Secliml 

Pipe I 18 

AISC DESIGNATION 

TYPE 
(Inches) 

32-A 

2TI 

431A 

611 


8 5/8 

21A x I:%. 

1%/x I'/' 

1hx IlI, 

I 

lh 


TYPE 
DIAMETER 

Schedule 40 

2, Schedale 40 

schedule 40 

6, schedule40 

8, Schedule 30 

2,Schedule 40 

I-A, Schedule 40 

It/a, Schedule 40 

Schedule40 

SIedule 40 
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All unit weights shall be subject to the standard mill tolerance of +/- 5 percent. 

Posts shall be fitted with tops designed so as to fit securely over the posts and carry a top
rail where specified. They shall have a total length of not less than the depth of the concrete 
footings, as specified, plus the length required above ground. Where no top rail is required, 
pipe posts shall be fitted with suitable caps. H-Section posts will require no caps. 

Top rail shall be furnished in random lengths of approximately 20 feet where required. 

972.3 CHAIN LINK FABRIC: 

Chain link fabric shall conform to the requirements of ASTM A-392 or ASTM A-491. The 
wire used in the manufacture of the fabric shall be 11 gage for all fence 60 inches or less 
in height and shall be 9 gage for all fence over 60 inches in height unless otherwise 
specified. 

All chain link fabric shall be woven into approximately 2 inch mesh and galvanized after 
fabrication. Fabric less than 60 inches wide shall have knuckled finish on the top edge, and 
twisted and barbed finish on the bottom edge. Fabric 60 inches or greater in width shall 
have twisted and barbed finish on both edges. Barbing shall be done by cutting the wire on 
the bias. 

972.4 TENSION WIRES AND FABRIC TIES: 

Tension wires shall be at least 7 gage galvanized coil spring steel wire. Ties used to fasten 
the fabric to posts, rails, and gate frames shall be not smaller than 11 gage galvanized steel, 
6 gage aluminum wire, or approved non-corrosive metal bands. 

Tension bars used in fastening fabric to end and corner posts and gate frames shall be 
galvanized high carbon steel bars not smaller than three-sixteenths inch x 3/4 inch. 

972.5 TRUSS OR TENSION RODS: 

Truss or tension rods used in trussing gate frames and line posts adjacent to end, corner, 
slope or gate posts shall be adjustable 3/8 inch diameter galvanized steel rod. When used 
in trussing line posts, adjustment shall be provided by means of galvanized, turnbuckle or 
other suitable tightening devices. 

972.6 FITTINGS: 

Fittings, hardware, nuts and bolts shall be galvanized. 

Couplings to connect the individual lengths of top rail shall be of the outside sleeve type at 
least 7 inches long. The bore of the sleeves shall be sufficiently true to maintain adjacent 
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lengths of rail in alignment pipe posts shall be of 13 gage steel or heavier single piece 

be attached to the tops of the posts. Extension arms forconstruction and a type 	that can 
Extension arms shall carrybarbed wire on H-Section posts shall be of the bent post type. 

3 wires at approximately 5 1/2 inch centers in a plane approximately 45 degrees from the 

the plans or as directed by the ENGINEER.vertical, inclined as shown on 

972.7 	 BARBED WIRE: 

Barbed wire shall be 4 point pattern, composed of 2 strands of 12 1/2 gage galvanized steel 

wire with barbs spaced 5 inches apart and shall conform to ASTM A-121. 

975 	 BRICK AND CONCRETE BLOCK: 

975.1 	 BRICK: 

975.1.1 	 Clay or Shale Brick: 

to the requirements of one of the following specifications:Brick 	shall conform 

Sewer Brick - AASHTO 	M 91. 
Building Brick - AASHTO M 114. 

975.1.2 	 Concrete Brick:
 

Concrete brick shall conform to the requirements of ASTM C55.
 

975.2 	 MASONRY BLOCK: 

Concrete masonry blocks may be rectangular or segmented and, when specified, shall have 

ends shaped to provide interlock at vertical joints. The blocks shall conform to the 

requirements of ASTM C 139, or, for hollow blocks, to ASTM C 90, Grade N-I for exterior 
shall 	 conform to the above applicableof S-IL for interior. Dimensions and tolerances 

requirements or those specified on the plans. 

976 	 MASONRY MORTAR AND GROUT: 

976.1 	 MASONRY MORTAR: 

Masonry Cement shall conform to the requirements of AASHTO M 150. 

Aggregate for masonry mortar shall conform to the requirements of AASHTO M 45. 
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Proportions for masonry mortar by volume shall be 1 part masonry cement to 3 parts sand 
(maximum). 

Mortar sand shall be measured in a damp loose condition. Masonry mortar shall be mixed 
in power mixers. 

978 LUMBER: 

978.1 GENERAL: 

Unless otherwise specified or shown on the plans, all lumber shall be Douglas Fir or graded
pine and shall be selected as to grade and shall conform in all particulars to the standard 
grading and dressing rules of the West Cost Lumber Inspection Bureau. 
Plywood shall be not less than 3 ply, manufactured and graded in accordance with the 

standard grading rules of the APA. 

Lumber for uses listed shall not be lower than the following grades: 

USES 

(A) Permanent Construction,such as 
bridges and culverts 

(B) Minor permanent construction, 
such as fences, guard rails and 
posts, pavement headers, bulk
heads, retaining structures, etc. 

(C) Falsework and studs, and wales 
for formwork 

(D) 	Form sheeting for nonshowing 
surfaces of concrete 

(E) 	Form sheeting for showing sur-
faces of ornamental concrete. 

(F) 	Form sheeting for curved soffits 
of bridge & tunnel arches, 
plastered or unplastered. 

GRADE 

Select Structural, for beams and stringers 
Construction, for balance of structure 

Construction. 

Construction, for framing, beams or 
timbers. 

Standard, for boards; shiplap; or any 
grade of plywood. 

C and Better Industrial clear; concrete 
form grade of plywood; or overlay plywood. 

Select Merchantable, board; concrete 
form grade of plywood; or overlay 
plywood. 
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(G) 	Soffits of beams and girders 
and slabs between beams and 
girders; for beam and girder 
sides; except ornamental con
crete; and for headwalls or end
walls of culverts or covered 
conduits. 

(H) 	Form sheeting for showing sur-
faces of channel walls or 
interior surfaces, except 
floors; for covered conduit 
and all other showing surfaces 
not specified above. 

(I) All other lumber 

978.2 REDWOOD: 

Redwood lumber shall be selected 
standard specifications for grades 
Association. 

Concrete form grade of plywood; or 
overlay plywood. 

Tongue and groove flooring equal to C 
and Better flat grain; concrete form 
grade of plywood; or overlay plywood. 

Construction. 

as to grade and shall conform in all particulars to the 
of California Redwood of the California Redwood 

Redwood lumber for the uses listed shall not be lower than the following grades. 

USES 

(A) Bridges, culverts, and guardrail 
posts. 

(13) 	 All other Redwood Lumber 

978.3 GRADE MARKING: 

GRADE
 

Dense Structural.
 

Foundation. 

Lumber. Each piece of lumber shall bear an official grade mark which, unless authorized 
otherwise, shall be the grade mark adopted by one of the following associations: 

(A) For Douglas Fir - The West Coast Lumber Inspection Bureau or other 
and Pine agency approved by the ENGINEER. 

(B) For Redwood 	 The California Redwood Association. 
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Plywood: Each sheet of plywood shall bear the official stamp of the APA stating the grading 
of the sheet. 

979 WOOD PRESERVATIVES: 

979.1 GENERAL: 

This work shall consist of treating lumber, timber, and piling. Lumber, timber, and piling 
to be treated shall conform to the requirements of the specifications of the specification of 
tile AWPA and as specified herein. 

Where practical, lumber to be treated shall be cut to size and framed, prior to treatment. 
Proper allowance for shrinkage in the sizes of lumber shall be made by the CONTRACTOR 
where it is necessary to meet definite dimenmsions shown on the plans. 

979.2 OIL TYPE PRESERVATIVE TREATMENT: 

Preservatives under this specification shall be creosote, cresote-coal tar solutions, cresote 
petroleum solutions, or pentachlorphenol in petroleum oils, conforming to AWPA 
specification and as specified by the ENGINEER. 

Treatment: The treating operations shall conform to the applicable requirements of the 
AWPA specifications. 

Unless indicated otherwise on the plans or in the Special Conditions, the amount of 
preservative to be retained and the treating process to be used for the various types of service 
shall conform to the appropriate AWPA specification. 

Incising: Unless otherwise specified, timber to be treated under this specification that is 3 
inches or more in nominal thickness and 4 inches or more in nominal width, shall be incised 
before treatment as a means of securing penetration of the preservative. If such thickness 
is less than 4 inches, the material may be incised on the wide faces only; otherwise, all 4 
faces shall be incised. 

979.3 WATER BORNE SALT PRESERVATIVES TREATMENT: 

Preservatives under this specification shall conform to the requirements of AWPA 
speci5ications unless approved in writing by the ENGINEER, but restricted to the following 
preservatives: 
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Chromated Zinc Chloride (CZC)
 
Tanalith (Wolman Salts)
 
Ammoniacal Copper Arsenite (Chemonite)
 
Chromated Zinc Arsenate (Boliden Salt)
 
Chromated Copper Arsenate (Erdalith)
 

979.4 FIELD TREATMENT OF CUT SURFACES: 

When sawing or drilling is necessary after plant treatment, the cut surfaces shall be 
thoroughly brushed with 2 coats of the same kind of preservative in conformance with 
AWPA specification. The maximum protection requirement specified therein shall be met 
in all instances. 

990 PAINT: 

990.1 GENERAL: 

Paint shall be homogeneous, free of contaminants, and of a consistency suitable for the 
intended use. Finished paint shall be well-ground and the pigment shall be properly
dispersed in the vehicle according to the requirements of the paint; and this dispersion shall 
be of such nature that the pigment does not settle appreciably, does not cake or thicken in 
the container, or become granular or curdled. Paint and paint materials shall be delivered 
to the job site in new, unopened air-tight cointainers, appropriately identified with the 
manufacturer's name, date of manufacture, type of paint or paint material, specifications
paint number, and lot or batch number. The container shall have a formula label. 

No paint shall be used until at least 7 days have elapsed from the date of manufacture. 

990.2 PROPRIETARY BRANDS: 

For the purpose of this specification, proprietary brands of paint and paint materials shall be 
construed to mean paint or paint materials conforming to the requirements of this 
specification and produced for distributrion and consumption through regular wholesale and 
retail outlets. Whenever paint or paint materials are designated on the plans or Special
Conditions by a manufacturer's name or catalog reference, any proprietary brand of equal
quality will be permitted, subject to the approval of the ENGINEER. Information required
by the ENGINEER as proof of the comparative quality shall be furnished by the 
CONTRACTOR.
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990.3 PAINT COATS:
 

The first coat of paint applied to an unpainted surface shall be called the prime coat. The 
paint applied to field connections, welds, rivets, and all damaged or defectively painted or 
rusty areas on a prime coated surface shall be called a touch-up coat. The paint applied over 
the prime coat and touch-up coat shall be called the second coat. The final coat of paint 
shall be called the finish coat. 

990.4 MATERIALS: 

Materials shall conform in all respects to the requirements of reference specifications 
indicated for such material. 

Upon request of the ENGINEER, the CONTRACTOR shall furnish a certification from the 
manufacturer that the material conforms with this specification. 

PAINTS 	 SPECIFICATION 

Basic Lead Silico Chromate Shop Primer 7T-P-615, Type II
 
Maroon Intermediate Field Coat T1'-P-615, Type II (Note 1)
 
Structural Steel Bridge Paint 	 Subsection 990.4.4
 
White Wood Primer 	 TT-P-25
 
Outside White Paint 	 TT-P-102, Class A 
Exterior Black Paint 	 TT-P-61 
Black or White Baking Enamel 	 TT-E-489, Class B 
Federal Yellow Enamel 	 TT-E-489, Class A 
Aluminum Paint 	 Subsection 990.4.4 
Pavement 	Marking Paint Subsection 990.4.3 
Masonry 	Emulsion Paint TT-P-19B 

Note 1 	 Pigment Composition: Basic Lead Silico Chromate - 64.3% min., Red Iron Oxide 
(85% Fe203) - 34.0 to 36.0%, Suspending Agent 0.5 to 0.7%. 

990.4.1 	 Structural Steel Bridge Paint: 

Material 	 Proportion
 
Min.% Max. %
 

Pigment, 990.4.4(a) 36.0 --


Vehicle, 990.4.4(b) 61.0 64.0
 

1/87 900 - 54 



Properties of Finished Paints 

Color 	 708.03(a), 1-5 
Weight per Gallon 10.5 lbs., min. 
Paint, Non-Volatile 69.0% Min. 
Vehicle, Non-Volatile 53.0%, Min. 
Fineness of Dispersion (Hegman) 5 min. 
Consistency (Krebs-Stormer) 70 to 85 KU 
Drying Time: Set to Touch 4 hrs., Max. 

Dry Through 15 hrs., Max. 
Coarse Particles & Skins 1.0% Max. 
Water 0.5 % Max. 

(a) 	 Recommended Pigment Composition for Color: (See subsection 
pigment specifications) 

Proportions 
Min.% Max.% 

1. Std. Green Bridge Paint: 
Color No. 14223 
Basic Lead Silico Chromate 40.0 --

Titanium Dioxide -- 30.0 
Phthalocyanine Blue and 

auxiliary toning colors -- 2.0 
Chromium Oxide 25.0 ---
Organo - montmorillonite Gelling Agent 0.6 1.0 

Proportions 
Min.% Max.% 

2. 	 Spruce Green Bridge Paint: 
Color No. 24159 
Basic Lead Silico Chromate 24.5 ---
Chromium Oxide Green 24.5 ---
Titanium Dioxide 24.5 ---
Magnesium Silicate --- 24.5 
Burnt umber & lamp black, 

tinting pigments 1.1 --
Organo-montmorillonite 0.9 --

990.4.4(a) for 

1)
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3. 	 Rust Beige Bridge Paint: 
Color No. 20233 
Basic Lead Silico Chromate 
Magnesium Silicate 
Titanium Dioxide 
Iron Oxide and Burnt Umber 

(shading pigments) 
Organo-Montmorillonite 

4. 	 Sand Biege Bridge Paint: 
Color No. 20450 
Basic Lead Silicate Chromate 
Titanium Dioxide 
Magnesium Silicate 
Iron Oxide & Phthalo blue 

(shading pigments) 
Organo-montmorillonite 

5. 	 Mocha Brown Bridge Paint:
 
Color No. 10075
 
Basic Lead Silico Chromate 

Red Iron Oxide 

Black & Yellow Iron Oxide 

Magnesium Silicate 

Organo-mintmorillonite 


(b) 	 Vehicle Composition 
Alkyd Resin Solution, 
Fed. Spec. TT-R-266, Type 1, Class D 

Raw 	Linseed Oil, ASTM D-234 

Mineral Spirits, ASTM D-235, Driers, 
ASTM D-600, and necessary additives 

990.4.2 Aluminum Paint: 

34.0 --
--- 22.0 
34.0 --

--- 9.0 
1.0 2.0 

35.0 --
48.0 --

13.0 

--- 3.0 
1.0 2.0 

40.0 --
20.0 --
8.0 --
31.0 --

1.0 

70.0% Min. 

5.0% Min. 

24.0% Max. 

The paint shall be supplied ready-mixed in the proportion of two pounds of aluminum 
paste (ASTM D-962, Type II, Class B) to one gallon of mixing varnish (see subsection 
990.4.4(c). Aluminum paint shall dry to touch in 1/2 to 4 hrs and dry hard in not less 
than 18 hrs. Leafing will be inspected for acceptance on a vertical primed steel surface 
at a spreading rate of 400 sq. ft. per gallon. 
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990.4.3 Pavement Marking Paint: 

Material Proportion by Weight 

White Yellow 

Pigment Composition 49.0 to 49.0 to 
51.0% 51.0% 

Pigment: 

Titanium Dioxide, ASTM D-476, Type III, min 24.0%
 
Chrome Yellow, Medium, ASTM D-211,
 

Type III, min --- 26.0% 
Aluminum Silicate, Calcined, Min.* 26.0% 14.0% 
Silica, Min* 50.0% 60.0% 
Pigment Suspending Agents Subsection 990.4.4(b) **
 
Vehicle Composition:
 
Alkyd Resin Solution, subsection 990.4.4(d), min 74.0% 75.0%
 
VM & P Naptha, Fed. Spec. TT-N-95 b Type I; Driers
 
ASTM D-600, CI.B;* and
 

Anti-skinning Agent, max 26.0% 25.0% 

* Information on the source of materials to be used for Aluminum Silicate and Silica shall 
be submitted to the Division's Materials Laboratory for approval prior to use. Only sources 
with satisfactory records of performance will be approved. 

Suitable amount organo-montmorillonite to achieve the desired storage and stability 
requirements, shall be added. 

PROPERTIES OF FINISHED PAINT 

Color of Yellow Paint 33538 
Reflectance of White Paint 80 min. 
Fineness of Dispersion (Hegman) 2 min. 
Consistency (Krebs-Stormer) 70 to 80 KU 
Drying Time, ASTM D-711, 
Minutes to no-pick-up 45 min. 
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990.4.4 Materials 	 Specifications: 

(a) 	 Paint Pigments: 
Basic Lead Silico Chromate 
Chrominum Oxide, (Green) 
Magnesium Silicate 
Phthalocyanine Blue 
Titanium Dioxide 
Red Iron Oxide 
Black Iron Oxide 
Yellow Iron Oxide 

(b) 	 Organo-montmorillonite shall be an 
with a high gelling efficiency in a 

ASTM, D-1648 
ASTM, D-263 
ASTM, D-605 
ASTM, D-963 
ASTM, D-476, Class IV 
ASTM, D-84, Class 1 
ASTM, D-769 
ASTM, D-768 

organic ammonium compound of montmorillonite 
wide range of organic liquids. It shall be a fine, 

creamy, white powder with maximum water content of 3.0% and a maximum of 5.0% 
retained on the No. 200 sieve. Organo-montmorillonite shall be pre-wetted with 
methanol or ethanol as recommended 

(c) 	 Varnish for Aluminum Paint. 

MATERIAL 

Resin - 100% Phenol Formaldehyde 
Oil-Tung 
Mineral Spirits 
Xylene 
Driers - Cobalt and/or manganese 

by the manufacturer. 

SPECIFICATION 

MIL-R-15189A 
ASTM D-12 
ASTM D-235 
ASTM D-364 
ASTM D-600 

PROPERTIES OF VARNISH
 

Viscosity (G-H) 
Oil Length 
Nonvolatile 
Proportion of Thinners 90% 
Mineral Spirits 
Color (Hellige) 
Zinc Reactivity 
Kauri Reduction 
Rosin and Rosin Derivatives 
Appearance 
Drying Time: Set to Touch 

Dry 	Hard 

A-C 
33 gal. 
55 % min. 

10% Xylene 
12 max. 
None 
140% min. 
None 
Clear and Transparent 
1 to 3 hrs. 
18 hrs. max. 
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Alkali Resistance - No visible attack to film dried 72 hours after 8 hours in 5% sodium 

hydroxide solution at 70oF. 

(c) 	 Alkyd Resin Solution for Pavement Marking Paint: 

Type of Alkyd Resin 	 Medium Length, Soya and/or 
Linseed Oil Modified 

Type of Solvent VM & P Naphtha, 
TT-N-95, Type 1 

Visocity (G-H) Z-Z2 
Color (Gardner-Hellige, Disc 620 C-40) 8 max. 
Nonvolatile Solids 49.0 to 51.0% 
Oil Acids (N-V Basis) 50% Min. 
Phtha!ic Anhydride (N-V Basis) 33%, Min. 
Acid Value (N-V Bases) 4 to 10 
Unsaponifiable Matter (N-V Basis) 1.0% Max. 
Iodine Value of Extracted Fatty Acids 120 Min. 
Rosin and/or Rosin Derivatives None 

990.4.5 Pavement Primers: 

Primers shall conform to the following or shall be an approved equal and as 
recommended by the thermoplastic material manufacturer. 

The primer materials may be accepted at the job site on the basis of a manufacturer's 
certification or they may be sent to the OWNER for testing, in which case 3 weeks 
should be allowed between sampling and intended use. 

(a) 	 Bituminous Pavement Primer: The primer for bituminous pavement shall consist 
of butadinestyrene or neoprene dissolved and/or dispersed in a volatile organic
solvent. The solids content shall not be less than 10 percent by weigfht, and at 
70oF. anc' 60 percent R.H., a 6 mil. film shall dry to tack-free in less than five (5) 
minutes. 

(b) 	 Concrete Pavement Primer: The 	primer for Portland Cement concrete shall be an 

epoxy resin meeting the following requirements: 

Part A Part B 

Weight per gallon, 
Epoxy Equivalent 
Potlife of mixtuie 

min. 
of solids 

8,095 lbs. 7,405 lbs. 
185-200 
24 hrs. min. when kept in 
closed container at 72oF. 

1/87 900 - 59 



Total Mixture (A & B) 

Reactive solids content, by wt., min. 50% (Note 1). The mixing ratio shall be 2 
parts of A to 1 part of B, by volume. 

NOTE (1): 

Reactive solids content shall be determined by blending one part by weight of Part 
A with one by weight of Part B and allowing this mixture to react (which occurs 
after solvent evaporation). A solids content of this reacted mixture is determined 
after constant weight is reached in an oven at 105oC. 

990.4.6 Masonry Coating: 

Masonry coating shall be a hydraulic cement base coating designed for use on porous
surfaces of concrete as a decorative, protective and water repellant coating. The 
powder shall consist of a heavy cement base coating packaged in a dry form and shall 
conform to Federal Specification TT-P-21, Type I, Class B. The liquid acrylic shall 
be an approved combination of polymers and modifiers designed for use with portland 
cement, shall be fully compatible with water and shall be a product of the manufacturer 
of the cement base powder. All materials shall be delivered to the project site in sealed 
containers bearing manufacturer's original labels. 

990.5 INSPECTION AND TESTING: 

The manufacturer shall notify the OWNER well in advance of actual paint manufacture in 
order to arrange for sampling and testing of raw materials and inspection of paint production. 

Test methods shall be according to ASTM or, if not covered therein, Federal Test Method 
Standard No. 141. 

All paint shall have been approved before delivery and each container shall bear a "Pretested 
and Approved" label. 

990.6 PACKAGING: 

Paint shall be supplied in approved air tight containers filled on the basis of actual weight 
per gallon at 77°F. 

Each container shall be plainly labeled as to name of paint and corresponding specification
number according to subsection 990.4 as well as manufacturer and batch number. 
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992 DUST PALLIATIVE: 

992.1 GENERAL: 

Since the establishment of grades will not normally be required to the application of this 
palliative, and since there is always the possibility that the Contracting Agency will grade
in this area, the Contracting Agency will not assume any responsibility for the maintenance 
of this work. The CONTRACTOR will, however, be responsible for obtaining satisfactory
results within the limits of the materials and the requirements of these specifications. 

Sufficient grading shall be done prior to treatment to provide reasonable drainage. 

Except as stated in the Special Conditions, the material to be used shall be t.ie type 
designated by the ENGINEER. 

992.2 TYPE AND APPLICATION OF MATERIALS: 

(A) Asphalt Base Type: 

Designation Specification Requirements 

(1) SC 70 In Accordance With Section 912 
(2) MC 70 In Accordance With Section 912 
(3) RC 70 In Accordance With Section 912 
(4) 
(5) 
(6) 

PS 300 
No. 5 
No. 5 

Fuel Oils, Pacific Specifications 
Fuel Oils, Commercial Standard Specifications 
(Heavy) Fuel Oils, ASTM D-396 

Sand shall be uniformly applied over the fresh coat of oil. The amount shall be 
sufficient to serve as a blotter and insure that pickup and tracking will not occur. This
 
will normally range between 10 and 25 pounds per square yard.
 

The rate of application of the cutback asphalt shall be approximately 0.3 gallons per
 

square yard.
 

Application shall be made by an approved pressure-type asphalt distributor truck.
 

Care shall be taken to prevent the splattering of oil on curbs, sidewalks, fences, 
buildings, etc., and a shield shall be used where so ordered by the ENGINEER. 

The application of the oil shall be restricted to some extent by weather conditions. The 
spreading of liquid asphalt will not be permitted when, in the opinion of the 
ENGINEER, weather conditions are detrimental to performance of first class work. 
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(B) Petroleum Resinous Type: 

The material shall be a light yellow emulsion. Coherex or approved equal, suitable for 
use as an agglomerant for soil particles. The emulsion shall contain 60 +/- 3 percent
of a thermo-plastic resinous petroleum fraction characterized by the following 
properties: 

ASTM 
Specification Designation Test Method Requirements 

Viscosity, SUS at 100oF., Sec. D-88 6000 min.
 
Residue, % D-95 60 +/- 3
 
Asphaltenes, % D-2006 0.75 max.
 
Saturated Hydrocarbons, % D-2006 20 max.
 
Flash Point, CO, 0F. D-92 400 min.
 
Specific Gravity, 60/600 F D-1298 1.00 min.
 

The emulsion shall be stable, i.e., should not break when stored in clean closed containers 
at ordinary temperatures, excluding freezing or boiling, for a minimum of 3 months. It shall 
be miscible with water in all proportions, including a ratio of 1 part emulsion to 5 parts 
water. The sequestering agents shall make the preparation stable against hard water, thus 
permitting dilution of the emulsion with almost all types of water. The emulsion shall be 
non-corrosive to metal containers. The materials shall penetrate into the soil surface and not 
form a skin at the surface or a crusted surface. 

Immediately after compacting, the 1 to 5 diluted emulsion shall be applied in 1 to 3 
applications, as required, at a rate of approximately 0.17 gallons per square yard per
application. The material shall be applied by means of a thoroughly cleaned bituminous 
distributor or other approved means. 

(C) Lignin Based Types: 

Lignin sulfonates, a residual co-product of wood pulping by the sulphite process in the 
manufacturer of cellulose products. This material may be supplied in either the granulated 
solid or liquid form, liquid form to contain 50 +/- percent lignin solids by weight. The 
application rate shall be such that the residual lignin solids constitute approximately 1percent 
by weight of the soil being treated. One gallon of 50 +/- 2 percent solids lignin sulfonate 
concentrate* will usually result in the required residual content for a soil volume of 1 square 
yard 6 inches deep. 

*Lignin sulfonates are usually diluted to 10 to 25 percent solids before application. The rate 
of dilution is variable and shall be determined by the ENGINEER. 
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Application of this material may be made by either a pressure type water sprinkling truck 
or an asphalt distributor, however, the same precautions to prevent contamination of adjacent
objects will be required as in the case of the asphalt base products. For other than skin 
treatments, multiple applications and some scarifying and blading may be necessary. 

992.3 	 METHOD OF MEASUREMENT: 

The ENGINEER shall order the rate of application of all materials. This is a contingent
item and quantities may be increased or decreased as required or eliminated entirely from
 
the contract.
 

Asphalt base types shall be measured by the ton completed and accepted in place.
 

Petroleum resinous types shall be measured by the diluted gallons completed and accepted
 
in place.
 

Lignin based types shall be measured by the pounds of residual solids applied, completed and
 
accepted in place.
 

Sand for blotting shall be measured by the ton.
 

992.4 	 PAYMENT: 

Payment will be made for the above items bid in the proposal form for the applicable item 
and shall constitute full payment for furnishing all materials, equipment, tools, labor, and
 
incidentals necessary to complete the work.
 

Payment for all asphalt base items shall be by the ton.
 

Payment for all petroleum resinous types shall be by the diluted gallon at 60oF.
 

Payment for lignin based types shall be by the pound of solid content of lignin sulfonate and 
included wood sugars. 

Payment for sand for blotting shall be by the ton. 
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995 LANDSCAPE MATERIAL:
 

995.1 GENERAL: 

Material used for landscaping purposes shall be in conformance with this Section. 

The commons and scientific na.mes of plants shall conform to the approved names in 
Standard Plants Names (SPN) or its successor. American Association of Nurserymen 
(ASN). For identification and inspection, durable, legible labels, bearing the plant's name 
in water-resistant ink, shall be attached to all nursery stock or container of stock delivered 
to the project site. 

995.2 TOPSOIL: 

Topsoil shall be a fertile, friable soil, obtained from well-drained arable land, and shall be 
free from nut grass, refuse, roots, heavy clay, clods, noxious weeds or any other material 
toxic to plant growth. At least 10 days prior to delivery of topsoil to the site, the 
CONTRACTOR shall furnish the ENGINEER at no additional cost, with a soil sample from 
each source for analysis and tests. 

To be acceptable the pH factor shall not exceed 8.0 or be lower than 5.5 , soluble salts shall 
not exceed 1500 PPM, the plasticity index shall be in the range of 3 and 15 inclusive, and 
it shall contain approximately 1 1/2%, by dry weight, of organic matter either natural or 
added. Gradation shall be in accordance with the table shown below: 

Sieve Size Percent Passing 

1l 100 
1/2" 95-100 

No. 4 90-100 
No. 10 70-100 
No. 200 15-70 

995.3 SOIL FERTILIZING MATERIAL: 

Fertilizing material shall comply with the applicable requirements of the State Agricultural 
Code. All fertilizing material shall be packaged, first grade, commercial quality products 
identified as to source, type of material, weight and manufacturer's guarantee analysis. It 
shall not contain toxic ingredients or fillers in quantities harmful to human life, animals or 
plants. It shall be delivered in unopened contaliiers and shall have the chemical analysis as 
specified in the plans or specifications. Material which has become caked or otherwise 
damaged shall not be used. 
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995.4 ORGANIC SOIL CONDITIONERS:
 

In general, soil conditioners shall consist of a ground or processed wood product derived 
from redwood, ground or shredded fir, redwood or ponderosa bark. It shall have a nitrogen 
content of I%, a pH not exceeding 7.5 and organic matter not less than 85%. Its gradation
shall be such that atleast 85% passes the 1/4 inch screen. In addition, it shall be treated with 
a non-toxic agent so as to be hygroscopic. 

When manure is used as a soil conditioner, it shall be the product of yard fed cattle, free of 
weed seeds, straw or any other inert material and aged at least 3 months. This manure shall 
have been processed by grinding and screening and shall be of a consistency that will readily 
spread with a mechanical spreader. 

995.5 CHEMICAL SOIL CONDITIONER: 

Chemical so;l conditioners such as soil sulfur, gypsum or iron additive shall be commercially 
approved brands designated for agricultural use. Material which has become caked or 
otherwise damaged shall not be used. 

995.6 SEEDS: 

Seeds shall be fresh, clean seeds, pre-mixed to the specified proportion. They shall be 
delivered to the site in original, unopened containers bearing the dealer's guaranteed analysis 
and germination percentage. They shall have a certificate or a stamp or a release 
accomplished by an agricultural commission. 

995.7 PLANTS TREES, AND SIIRUBS: 

995.7.1 GENERAL: 

All landscape stock shall be grown in nurseries approved by the State Department of 
Agriculture. They shall have a growth habit normal to the specie. Stock shall be 
sound, healthy and vigorous; free from insect pests, sun scald, excessive bark abrasions 
and other objectionable disfigurements. They shall have normal, well-developed branch 
systems and vigorous, fibrous root systems which are neither root nor pot-bound and 
are free of kinked or girdling roots. 

All stock shall have been grown in pots, cans, tubs, or boxes for a minimum of three 
months and a maximum of one year. They shall have sufficient roots to hold earth 
together after removal from the containers. This earth shall be free from noxious weeds 
including bermuda grass. 

Stock shall be inspected and approved by the ENGINEER at the CONTRACTOR'S 
storage site prior to delivery to the project. 
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977.7.2 FLATTED PLANTS: 

Flatted plants shall be grown and remain in the flats until transported to the project site. 
The soil and spacing of the plants in the flats shall insure the minimum disturbance of 
the root system at transplanting. 

997.7.3 TREES: 

Trees shall be of the specified height, spread and caliper and shall stand erect without 
support. The height shall be measured from the root crown to the last division of the 
terminal leader with the branches in a normal position and the caliper shall be measured 
12 inches above the crown roots. 

995.7.4 Shrubs: 

Shrubs shall be of the specified type, height and spread. They shall be selected from 
high quality, well-shaped stock. 

995.8 MISCELLANEOUS MATERIAL: 

995.8.1 leaders and Stakes: 

Lumber for landscaping shall be construction heart, rough-sawn redwood in the sizes 
specified; splicing will not be permitted. Stake used with header boards shall be 2 x 
4 inches, pointed and at least 18 inches long. 

995.8.2 Tree Stakes: 

Unless otherwise specified, tree stakes shall be 2 x 2 inch redwood posts, free of knots 
and reasonably straight, and of sufficient length to properly support the tree. 

995.8.3 Tie Wires: 

Tie wire shall be No. 12 AWG zinc coated wire and the cover for this wire shall be 1/2 
inch garden hose. 
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AURORA ROADS
 

SUGGESTED PREQUA LIFICATION SCHEME
 
FOR CONTRACT ROADWORKS ANEI. BRIDGEWORKS
 

GUII)EILINEIS AND CONDITIONS (SEPTEMBER 1991)
 

1. Introduction 

Contractors wishing to tender for road and/or bridge works above certain !imits must first 
become prcqualified to do so. Contractors are preqUalified on a yearly basis and must apply
each year to have that prcqualification renewed. All contractors must apply for prequalification 
to be eligilie to tender for AURORA ROAI)S contracts after 1 April 1992. 

The aim of the prequalilfIcation scheme is to classify Contractors corn mensurate with their 
technical expertise, financial capacity and overall performance, affording protection to both 
AURORA ROADS and Contractors against over-coinmitment. 

2. Iviting Tenders 

A tender advertisement will normally specify the minimum prequalification class applicable to 
that tender. Only Contractors prequalified at that class or higher will be eligible to tender. A 
tender from a tenderer not so qualified will be considered to be non-conforming. 

Where it is considered appropriate, AURORA ROADS will use other forms of tendering, vis. 
Open Tender, Prcregistration, and Tender by Invitation. These forms of tendering will take 
precedence over prequalification. 

3. lPrequalification Categories 

Contractors need only apply for prequalification in the following work categories: 

* Road Construction Works 
* Bridge Construction Works 

Prequalification is not required for other categories including separate road and bridge materials 
supply contracts, bituminous surfacing and asphalt paving and other special classes of work. 
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4. Prequalification Classes 

A. Roadwork 	 B. Bridgework 

Financial Limit Roadwork Class 	 Financial Limit Bridgevork Class 

P 10 in 
30 i 

No Prequal Reqd 
R3 

P 10 ni 
20 in 

No Prequal Reqd 
132 

60 in R6 40 in 134 
100 n RI0 80 n B8 
200 i R20 
400 n R40 

Tenders for a roadwork class above R40 and bridgeworks class above 138 will be by 
preregistration. 

Note 1. 	 When bridgeworks arc included in a contract which is predominantly 
roadworks and a mininimum prcqualification class is stated for both 
roadwork and bridgework in the advertisement, the roadworks Contractor 
is to be separately prelualified to the appropriate class for those 
bridgeworks, 	 or shall nominate a suitably prequalified bridgeworks 
Contractor as 	a subcontractor. 

Note 2. 	 When roadworks are included in a contract which is predominantly 
bridgeworks and a minimum prequalification class is stated for both 
roadwok and bridgework in the advertisement, the bridge Contractor is 
to be either separately prequalified to the appropriate class for those 
roadworks or shall nominate a suitably prequalified roadworks Contractors 
as a subcontractor. 

Note 3. 	 The prequalification class applied to combined roadwork and bridgework 
contracts will be based on the total estimated value of the contract. 
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5. Application for Preqtialification 

Contractors are invited to apply for prequalification by completing and submitting an application 
form - "Application for Prequalification - Contract Roadworks and Bridgeworks". 

Details of the Contractor's organization, current and compIcte projects, management capabilities,
technical expertise, construction plant and financial capacity are required. Details of the 
Contractor's Quality Assurarnce System will he required from Contractors wishing to prequalify 
for classifications R40, R20 or 138. 

AURORA ROADS will undertake such investigations as necessary to ensure that the Contractor 
has performed satisfactorily for the purposes of prequalification. 

AURORA ROAI)S will undertake a company search to ensure that the Contractor is a bonafide 
registered company or business, and will undertwke other searches and inquiries, including bank 
references, to ensure that the Contractor has the financial capacity appropriate to the 
prequalification class sought. Contractors shall, on request, provide any necessary authority to 
enable these searches and inquiries to be carried out. 

If necessary, an interview will be arranged between the Contractor and AURORA ROADS 
"Contractor Prequalification Committee" to clarify details of the application in order to assess 
the Contractor's technical and financial capacity, and project management ability. 

6. Assessment and Notification 

Application for prequalification will be assessed by the "Contractor Prequalification Committee" 
comprised of the following Authority Officers: 

(List Authority Officers) 

The authority period for prequalification applications will be a minimum of six weeks and 
contractors shall allow at least this minimum period for assessment of either initial applications, 
or applications for upgrading. Applicants will receive written notification of their assessment 
and until such written approval has been received, the Contractor shall not be eligible to tender 
for work in that prequalification class. 
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7. Prequialificatioi Period, Upgrading and Renewal 

All prequalification classifications will be reviewed annually and will remain current until 31st 
December each year unless the Committee becomes aware of circumstances that warrant earlier 
review. In addition to advertisements calling for renev.ed (or new) applications, AURORA 
ROADS will forward an application form to each prequalified Contractor and invite re
application for the following year. Applications will be requested in October of each ycar. 

App lications for initial prequalification may be submitted at any time during the year and any

prequalification class approved will remain current until 31st December of that year unless
 
otherwise advised.
 

An application for upgrading of prequalification class will only be considered at times other than 
the annual calling of applications, when a Contractor can demonstrate that the company structure 
has changed significantly as a result of amalgamation, rationalization or other such factors since 
the last classification. At the time of such application, full lparticulars of the new circumstances 
of the Contractor must be provide(] and all differences highlighted. 

8. Reviewing, Rescinding or Downgrading Prequalification 

Where in the opinion of AURORA ROADS, a prequalified Contractor's performance of contract 
works for any client is significantly tnsatisfactory or a material change takes place to the 
technical or financial capacity or the management and/or the organization of the Contractor 
which is likely to have an adverse effect on its performance, AURORA ROADS may in its 
absolute discretion rescind the prcqualification or reduce the class of prequalification. Before 
such action is taken, the Contractor will be given an opportunity to show cause why the 
prequalification should not be rescinded or reduced in class. The Contractor will also be given 
details of the matters prompting the reqm'est to show cause. 

AURORA ROADS reserves the right to review a;y prequalification at any time. Records will 
be kept of Contractor's performances with particu'ar regard to the following: 

• Standard of work; 

* Performance of Quality Management System Contracts; 

* Managerial tPerformance (including management and supervision ofsubcontractors 
and effective site and industrial relations); 

+ Adherence to, and respect for, contract provisions; 
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* Payment for sub-contractors and suppliers; 

* Adherence to Contract Works Agreement; 

• Time taken for completion; 

+ On-site cooperation in tile achievement of AURORA ROADS objectives. 

* Job safety record; 

* Provision for traffic (where applicable); 

* Incidence of claims found to be frivolous or exaggerated; 

* Provision of required insurance cover. 

Generally, AURORA ROADS will particularly scrutinize a Contractors' initial work for 
AURORA ROADS and initial works in a new prequalification class. 

9. Appeals 

If a Contractor is not satisfied with the classification(s) of prequalification determined by
AURORA ROADS, the Contractor may appeal against tile determination. The appeal must be 
received within 30 lays of the (late of the letter advising of the classification of prequalification 
determination. 

Appeals will be considered by a "Contractor Prequalii-ication Appeals Committee" comprised 
of four members as follows: 

AURORA ROADS Officers 

(list 2 names and titles) 

Industry Representatives - any two of the following: 

+ one representative from the Construction Contractors 

• one representative form tile Road Contractors 

* one representative from another industry organization 
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10. Related and Subsidiary Compani:s 

Prequalification of a Contractor does not extend to related or subsidiary companies owned or 
controlled by the Contractor. 

Any such company should apply for prequalification in its own right. 

11. C:ianges to Confrctor 

Prequalified Contractors are required to immediately advise the Authority of any significant
change to its financial or technical capacity, ownership or holding. 

12. Disclaimer 

A determination by AURORA ROADS of any application for prequalification or for upgrading
of prequalification is to be at its absolute discretion. 

AURORA ROADS shall not be held liable for any costs or damage incurred in the exercise of
such discretion or the discretion to rescind or reduce in category any prequalification. 

13. Confidentiality 

The prequalification of Contractors for AURORA ROADS works is solely for the benefit of
AURORA ROADS and its Contractors. No information relating to prequalification may be used 
by Contractors in advertising or for any promotional purpose or be published in any form 
without the written consent of AURORA ROADS. 

No responsibility is accepted for any consequences arising from the use of any such information. 

14. Conditions of Tender 

Approval to a prequalification class provides eligibility for a Contractor to tender but does not 
obviate the need fcr a Contractor to meet the Conditions of Tendering of any Invitation to
Tender issued by AURORA ROADS. Assessment of tenders by AURORA ROADS will 
include, among other things, the technical and other special requirements of the contract, the 
tenderer's current commitments and current available resources including finances. 
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15. Insurance 

AURORA ROADS requires the Contractor to take out a Public Liability Policy of Insurance

which is to include a cross-liability clause in which the insurer agrees to waive all rights of
 
subrogation or action that ;L 
 may have or 	acquire against all or any of tile persons comprising
tile insured and for the purpose of which tile insurer accepts the term "insured" as applying to
 
each of the persons comprising the insured as if a separate policy of insurance has been issued
 
to each of them (subject always to the overall sum insured not being increased thereby). It is 
a requirement of each contract that the policy is to be in the joint names of AURORA ROADS,

the Contractor and all subcontractors employed in relation to tile Works.
 

Details of the 	Contractor's current insurance policies must be included in the application for
prequalification, together with evidence that the Contractor is registered as an employer for the 
purposes of the Accident Compensation under the laws of the Republic of the Philippines. 

16. Quality Systems Contracts 

It is the AURORA ROADS policy that future contracts will be performed under a quality 
assurance system and that such a system shall be in accordance with Manual of Engineering
Practice No. 73 Quality in the Constructed Project published by the American Society of Civil 
Engineers, 345 E. 47th Street, New York, NY 10017-2398, published 1990. 

AURORA ROADS will adopt a phased introduction of quality assurance for contract works 
generally in accordance with the following timetable: 

1. 	 Roadwork 

Contract Value Date for Introduction
 
of QA Contracts
 

a) greater than P 400 m (Pre-registration) July 92
 

b) P 200 m (R20) July 92
 

c) P 100 m to P 200 m (RIO) July 92
 

d) P 60 m to P 100 m (R6) Jan. 93
 

e) P 30 in to P 60 m (R3) July 93
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f) 10 m 	to P30 m July 93 

g) P less 	than $0.5 m July 93 

2. 	 Bridgeworks 

Contract Value Date for Introduction 
of QA Contracts 

a) greater than P 80 m (Pre-registration) July 92 

b) P 40 m to P 80 m (B8) July 92 

c) P 20 m to-P 40 m (B4) Jan. 93 

d) P 10 m to P 20 m (B2) Jan. 93 

e) less than P 10 m Jan. 93 

All contractors wishing to prequalify in the R20, RIO or B4 classifications to be eligible to 
tender for contracts within these classifications after 1 July 1992, must now submit details of 
their quality systems. Submitted information shall include a Quality Manual and other details 
as included in the forms for Application for Prequalification - Contrat"t Roadworks and 
Bridgeworks. 

17. General 

The Contractor must submit with its application, any additional requirements as specified in the 
request for prequalification. 

On applying for or for upgr, ding of prequalification, a Contractor is deemed to have accepted 
these conditions as may be varied from time to time.
 

Contractors wishing to prequalify should submit application forms to:
 

(list name and address) 

no later than (date) 
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AURORA ROAD
 

APPLICATION FOR PREQUALIFICATION
 

CONTRACT ROADWORKS AND BRIDGEWORKS
 

(SUBMITTED INFORMATION WILL BE TREATED AS CONFIDENTIAL)
 

Business Name of the organization under which tenders will be submitted (a reference hereafter 
to "your organization" means this organization and not an associated or related organization.): 

......................................................................................
 

Address...........................................................
 

Telephone No . ............................. Fascim ile No ...................................
 

Contact Person......................................................
 

Position in Company ........................................................................................
 

Prequalification Class being applied for (please indicate x) 

Roadwork (Select one only) Bridgework (Select one only) 

R3 () B2 () 

R6 () B4 () 

RIO () B8 () 

R20 () 

R40 () 

Is the business currently prequalified with AURORA ROADS? ......................................
 

If so, indicate w hich Class(es) .............................................................................
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1. Business Identification 

(a) State whether business is: 

. . . . . . . . . . . . . . . . . . . . . . .
 Individual, Partnership or Limited Liability Company? ........... ....
 

........ °oooo...... ,.....,.....,.................................................................
 

(b) If partnership, give full names and addresses of all partners: 

. .. ...,o, °,,
°°°.....°o. ,,...°,.............................................................o
 

..................................................................................
 

.................................................................................
 

(c) Location of Registration of Company or Business Name 

..................................................................................
 

(d) R egistration No . ......................................................................................
 

(e) 	 If registered outside the Philippines, please provide Location of Incorporation: 

.. . . ..... ,o,.o.......................................................... 

(f) A ddress of Registered Office .....................................................................
 

...................................................................................
 

2. Company Oi.ganization 

Brief description of the present organization of the applicant, including names and qualifications 
of principals, partners, or directors (as the case may be). 

.............................................................
 

........................................................................................
 

........................................................................................
 

.......... o.... ......................................................................
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3. Business listory
 

How many years has the organization operated as a Contractor under:
 

(a) Its present business name 

(b) A former business name 

(c) State former name 

4. Other Business
 

Is the business financially interested in other types of business? (Give details)
 

.....................................................................................
 

.....................................................................................
 

.....................................................................................
 

.....................................................................................
 

.....................................................................................
 

......................................................................................
 

5. Association Membership 

Is the business a member of the Construction Industry Association of the Philippines, the 
Philippine Contractors Acceditation Board, the Philippine Contractors Association, Inc., or 
other similar Associations? 

Yes/No If yes, state which Association(s) ........................................................
 

...........................................................................
 

6. Experience
 

How many years experience has the organization hd in the type(s) of work being applied for?
 

(a) As a Contractor...............................................
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(b) 	 As a Sub-Contractor.............................................
 

State Nam e of C ontractor ..........................................................................
 

.,.. ... , 	 . .
.. ...............................................................
 

7. Current Projects
 

Please list on the attached Appendix A the contracts your organization is presently undertaking.
 

8. 	 Past Experience
 

Please list on the attached Appendix B the contract works completed in the last five years by 
your organization. Identify those works done as a subcontractor. 

9. 	 Technical Experience of Personnel 

Please set out on the attached Appendix C the experience and qualifications of the principal 
members of your present organization (include on-site supervisory staff). 

10. 	 Construction Equipment 

Please list on the attached Appendix D the construction equipment currently available to your 
organization. 

11. 	 Additional Information 

(a) 	 Has your organization or any prior organization similarly managed and/or controlled ever 
failed in the last five years to complete a contract, had a contract partially or fully taken 
over or had a contract varied to delete substantial work to overcome poor performance 
under 	the contract? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes/No If yes, when, where, why? ...................	 ....
 

................ 
 ...................... 
 ...........................................
 

....................................................................................
 

....... o............................... o............................... 
 ..........
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............. °..............°...°°...°....°.....°..°..o°...................° 
 '°..°....°..........°...°.
 

(b) 	 Has any partner, principal, or individual in the business ever been associated with any 
other organization which has failed in the last five years to complete a contract? 

.... 	 ...... .........-..... .. °. ... °
.... ......... °°.. °°.. . .... .o.. ........ .. . o
 

If so, state name of individual or organization and reason for failure:
 

..................................................................................
 

................................................................................
 

................................................................................
 

.. . . . . . . . . . . . . . . . . . . . . ........................................................... .
 

.................... ... ..........................................................
 

(c) 	 Has your organization or any prior organization similariy managed and/or controlled, in 
the last five years been declared bankrupt, entcred into receivership, management 
agreement, scheme or composition pursuant to any Bankruptcy Act Code? 

..........................................................
 

If so, give details...............................................
 

.................................................................................
 

.................................................................................
 

(d) 	 Give details of all current employees (numbers by trade classification, union membership) 

. . .. . . . 0.. 0.. 0.................. ....... . . ......... 0... . .0.... . . . .. . . . .. . . .. .. . . . . .. .
 

...0.........0... ........................ 


.0....... .........0.0.................
.	 ...... 

......0........ .................................. 
ooo oee e~o~eoo ,.o~ ~eoeoo• o•eeeee • e~oae 

0.......... 0.....0.... 0.......
.............. 


0.......... 0................. . .0.......
 

0.........
....................
 
~ ee* e~ee• e oee o* ~ oe• e ~ e / 
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12. 	 Financial Information 

The following documents (which shall remain confidential and be returned upon request to the 
applicant after evaluation) are to be attached to this application: 

(a) 	 Copies of Financial Accounts for the last two financial years, including: 

* 	 Trading Account 
• 	 Profit and Loss Account 
• 	 Balance Sheet 
+ 	 Signed Auditor's Report 
+ 	 Signed Director's Report (when Applicant is a Company) 

(b) 	 In the case where the applicant is a Company and its current year accounts have not been 
audited, the following certificate is to be signed by a Director of the applicant: 

V certify that the accounts attached are true copies of those lodged or to he lodged with the aplpropriate 
Corporate Commission of the Republic of the Philippines. 

(Witness) 	 (Signed) 

(c) 	 Details of any Debentures or Charges or other forms of security affecting the assets of 
the Company. 

.................................................................................. 
 . 

.................................................................................. 
 . 

13. 	 Financial References 

Particulars of applicant's Bank or other Financial Institution to which AURORA ROADS is 
authorized to refer to for financial details. 
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A cco unt 	Nam e: ..............................................................................................
 

Bank : ...........................................................................................................
 

13rarnc:
 

Address:............................................... 	 ................
 

14. 	 Further Financial Informalionl 

Is there any further financial information of aconfidential nature which the applicant would like 
to advise the Prequalification Committee personally at an interview? Yes/No 

15. 	 Insurances 

(a) 	 Public Liability Insurance 

Insurer ......................................... Sum Insured ............................ 

Policy 	N o. ....................................
 

(b) 	 Professional Indemnity 

Insurer ......................................... Sum Insured ............................ 

Policy No . .................................... 

Signed : 	 .......................................... 
Company Secretary or Director 

D esignation: .....................................
 

Date: 	 ..............................................
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Appendix D 

CONSTRU (TI'ION EQUIPMENT 
(List Plant Available) 

Include Model No., .'apacitv etc. m U! tutk Condition Present Location 

A. PLANT FULLY OWNED BY COMPANY SEEKING PREQIA..\IFICATION 

B. PLANT FULLY OWNED BY RELATED OR SUSIDIARY COMPANIES 

C. PLANT LEASED, HIRED, OR SUBJECT TO HIRE PURCHASE BY CONTRACTOR 
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TERMS OF REFERENCE FOR 
A FEASIBILITY STUDY OF THE
 

AURORA'ROADS INFRASTRUCTURE DEVELOPMENT PROJECT
 
IN AURORA PROVINCE
 

I. OBJECTIVES
 

The objectives of this Terms of Reference and the study. are to 
determine the technical and economic feasibility in terms of the optimum
level-and timing for improvement of the Baler-San Luis-Maria Aurora-
Dipaculao Circumferential Road, the Baler-Dingalan and the Qingalan
Pal'ayan Road, hereinafter referred 
to as the .Aurora Roads Infrastructure
 
Development Project (ARIDP), identified and bi-iefly described in Appendix

I, to 
induce economic development, to remove existing transportation

constraints and to assist in achieving the socio-economic objectives
 
inherent in the. Government of the Philippines's (GOP) economic
 
development policy for the country as 
a whole and for the Aurora Province
 
in particular. The objectives..of the GOP's development'plans are to
 
attain a balanced agro-industrial development, national productivity and
 
economic recovery, raise income and promote the redistribution of income.
 
Specifically, the study,should determine the economic f6asibility of
 
constructing new road links, and reconstructing and rehabilitating
 
existing roads.
 

The study shall generate suitabie project package for the ARIDP which
 
woul'd include optimally phased investment programs, consistent with the
 
GOP's development plans. 
 The study shall also identify the complementary
 
investme.nts needed to assure the success of 
the initial investments-.
 

Specifically, as part of 
the ov.e7 all project objectives, the study is
 
expected to:"
 

A. Substantiate the need for construction/ upgrading *of the'
 
proposed ARIDP within the context of -national and regional socio
*economic developmen't goals.
 

B. Provide recommendat'ion for improving management, maintenance
 
and administration of the corresponding transport system.
 

C. Estimate the volume and type of road.passenger and cargo

traffic to be handled within the project areas &nnually for the next 
fifteen (15) years and'the constraints likely to be enc6untered in 
the efficient handling of such traffic.' 

II. BACKGROUND' BEST AVAILABLE DOCUMENT 
A. GENERAL
 

..
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The Philippine development efforts in the medium term period 1987-. 
1992 are principally directed towards the attainment of: (I)
alleviation of poverty, (2) generation of more productive 
employment, -(3) promotion of equity and social justice, and (4)
attainment of sustairlable economic growth. An employment oriented 
rural-based strategy is being pursued to directly address these 
goals.
 

The GOP's goal is to reinforce the physical foundation of the 
economy to support these develun-ment thrusts. Specifically, tile 
GOP's Department of Public Works and Highways (DPWH) seeks to 
install and improve essential transport infrastructure, especially 
in the rural areas. This is being carried out through an 
infrastructure program focused on a dual role: first, in a 
supportive capacity to physically interact and provide the basic
 
support facilities needed to facilitate the activities of the 
leading production sectors; and next, in an active capacity, to 
induce development in *the desired areas. 

A mnajor cornponeit of this infrastructure program is improvement/
construction of highway transport facilities which has been, and 
will continue to be, the dominant mode of transportation in the 
Philippines. Highway transport accounts for about 22 billion ton
kilometers per year or 60 percent of the total domestic freight
traffic, and around 53 billion passenger-kilometers per year or 80 
percent of the total domestic passenger traffic.
 

Consistent with the goal to increase employment opportunities, to 
incraase income and to alleviz:!e poverty; the less developed regions
has been given emphasis in terms of development programs and 
projects that increase production and enhance economic development. 

To achieve GOP's goal -the DPWH, is building up its pipeline of. ready 
to design/ build road projects, for implementation by us& of local 
resources or possible foreign financial assistance. The ARIDP 
detailed feasibility study would include the Baler-San Luis-Maria
Aurora-Dipaculao Circumferential Road with an estimated length of
 
.41.05 km., the Baler-Dingalpn Road with an estimated length of 70 
km. and the Dingalan-Palayan Road with an estimate length of 80 km.. 
The total length of the roads identified for study is approximately 
191 kn.. 

Of all the provinces in Luzon'it'is arguable that Aurora has the 
poorest access and the least,developed transport s),stems. In spite 
of a long coastline, its exposure. and remoteness has left the
 
province's'port locations undeveloped and under-utilized. Due to
 
tenuous road links the commercial air service from the province has 
been halted, The local road network is virtually confined to the 
vicinity of the main towns and there is a poor intra-provincial link 
between the three main geographical zones in the area. Asof-1988, 
the province's effective road network extend to about 1,458 
kilometers. Gravel pavement is accounted for 97.46% while asphalt
and concrete pavement are accounted for a merely .2.19% and 0.35% 
respectively. The jurisdiction of the road system is 16% national, 

PAGE 2
 

if,/'i I 



TOR AURORA ROADS FL .SIBILITY STUDY
 
1/7/91
 

86%provincial, 9% municipal and 67;% barangay. 

The feasibility studies are expected to determine the extent andnature of required improvements, the economic justification and the
development of a suitable anid optimal investment progranm. Thefindings of the stud>' are intended for use by the GOP for seeking
local Funds or financial assistance from foreign assistance/development institutions to implement portions of the road network 
found feasible.
 

B. PROJECT RATIONAL 

Rapidly increasing demands for 
the improvement of transport

condition in Aurora Province .caused the GOP 
 to conduct a feasibility
study of the transport infrastructures in Aurora Province within the
Rural Roads Development Program II in 1982:, Several of the roadsunder the study were recommended for further study and/or detailed 
engineering design. The.outcome of these studies are published in 
the following reports and can be obtained from DPWH: 

1. Rural Roads Development Program II, 
Final Report, Aurora,
 
October 1982.
 

2. Third Road Improvement Projcct/T.A., Aur'ora Final Report, 
,February 1985 

However, due to financial constraints, very few of these 
projects were implemented. The significant increase in
population and vehicles have resulted 
in poor transportation

service, iiladequate capacity of the nettwOrk and lack ofsafety, causing high rate of accidents. This conidition is 
further aggravated by the poor pavement conditions of theroads due to inadequate and insufficient maintenance funds and
 
operations.
 

Baler, San Luis, Maria Aurora and Dipaculao, the four (4)

central municipalities of the province, 
are at present hampered

by transportation problems. 
While business activities and land
 
uses/urbanization have expanded, the 
road improvements are
taking a rathe'r slower pace. Poor level of service and longer

travel time have become inevitable particularly along major
roads leading to the four (4) municipality centers. These
 
problems are having an adverse ,effect 
on trade and commerce
between these four municipality centers, neighboring towns and
 
barangays. With limited access 
roads and inadequate capacity

of the existing r'oads, the disruption of local seasonal access
 
wi.thin Central 
Aurora would persist. Construction of new

bridges and improvement of existing thorough fare should
provide the solutions for elimination of the 6r'e.t-nt mi"nblems. 

C. LOCATION OF THE PROJECT
 

The ARIDP Project is located in Aurc,,a uvic. i%LL anciuces: a
 
road starting from the 
town proper of Baler, connecting the
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mlunicipalities of 
San Luis, Mar
complete a 
ia Aurora, Dipaculao and Baler
circumferential to
road.co'nnecting 
these fouL" municipality
centers; 
 a 
road from Dingalan to Palayan; a road 
from Ogler to
Dingalan, and; segernents connecting these roads 
as required.
 

III- tIETHODOLOGY
 

A. The Consultant shall 
analyze the feasibility of constructing
new or 
upgrading the existing components 
into an all-weather
(typhoon resistant) highway network to complement and link withother roads servicing the project areas.
 

B. The Consultant shall 
rank the feasibility of 
each segment of
the AR-IDP according 
to its order of importance to
economy. the national
For general presentation purposes, the economic 
indicators
should be shown for each road component broken down into unfeasibleand feasible sections. The feasibility should, however, also beshown by homogeneous sect-ioi . 

C. The Consultant shall conduct detailed technical investigationsand analyses as 
needed and as described briefly in 
the following

sections, for tha construction/ upgrading of 
the'ARIDP.
 

D. The Consultant shall 
conduct detailed economic and financial
analyses as described briefly in 
the following sections, forconstruction/upgrading of 
the
 

the road components.
 

E. The Consultant shall 
prepare a 'detailed environmental
assessment 
for the 
areas served by the ARIDP. The environmentalstudy shall 
place special emphasis on 
adverse environmental 
effects
on the forest reserves that.may be

of traversed with the construction
the new highway, arid recommended mitigation measures which may be
appropriate.
 

F.. The Consultant shall 
conduct the overall 
study in
to two stages,
be developed in progressive .order: (i) preliminary general
gathering of data, fieldreconnaissance, and review-of all) available
information to 
develop, (ii) acomprehensive feasibility study of
the ARIDP based on analyses of 
economic, engineering or
environmental, financial technical,

fact'ors and implementation-
 concerns.
 

G. In conducting the 
study, the Consultant shall
feasibility studies mentioned in Sec. II 
use the existing
 

A. However, 
the Consultant
shall update the existing-data and conduct a 
full feasibility study
for the road segments not 
included in the previous studies.
 

v. SCOPEOF 
 THE STUDY
 

A. 
 GENERALCONSIDERATIONS
 

The Consultants shall:
 

1. 
 Review previous reports and/or studies relevant 
to the
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project areas on transport i nfrastructure and developmelt
aspects, inclUding inter alia" the UNDP/IBRD Philippine
Transport Survey (PTS), 
IBRD-financed NTPP, the 
first and
 
second IBRD Road Feasibility Study and all
, other available 
data and/rolevanit' information prepared by the LPWIH. 

2. 
 Roview all available data, information and reports which
would be relevant and useful for carrying out the study. 

3. Perform field reconnaissance of the Aurora and Nueva Ecija
Provinces with regard to: 

(a) The existing condition of the road network under 
study. 

(b) Tentative identification of alternative improvement 
levels.
 

(c) Location of additi-onal traffic survey stations. 

(d) Locally available data on economic activities.
 

4. Review GOP's Policies and Plans that have a 
bearing

the development of the transport 

on 
infrastructure on the Aurora 

Province.
 

5. Utilize the data and information obtained from DPWH.

However, the Consultant shall remain solely responsible for theaccuracy of the data, supervising all field surveys and
investigations, laboratory testing, performing such
SLIpplementary works as 
may be necessary, and the-findings

and/or recommendations Presented in their reports. 

6. Perform the study in accordance with accepted
prpfessional standards btilizing sound engineering and economic

evaluation practices. The Consultant's scope of work shall
 cover but not necessarily be limited to 
the items listed in the
 
subsequent paragraphs.
 

B. ECONOMIC CONSIDERATIONS '
 

The Consultant must conduct the fol.1owing activities and provide the
 
requested information:
 

1. Socio-Economic and Demographic Profiles
 

(a.) A description of tLhe Aurora Provinces's
 
socio-econonic conditions and demographic characteristics
 
i.e. population, Population density and 'urban-rural
 
distribution; 
in-migration and out-migration levels and
 
patterns; employment 
levels and income stratification;
 
vehicle registration data by type; 
weight and class and
 
other related information.
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(b) A description Of agy:icultural activities, trade and 
commodity floas, such as cropland area and production; 
grain facilities; forest and grazing lands; fishery
 
resources; livestock indusLries; agricultural markets; 
manners of transport; location of agricultural processing

facilities servicing the project areas; commodity outflow 
and inflow patterns for raw; semi-processed and processed
products; and other related information. 

(6) A description of mining and industrial processing
plants; -production volume and delivery Points; mining
activities; outpuL and delivery points; modes'of cargo 
transport and frequency of transport schedules; and 
mobility of industrial and mining labor force. 

2. 	 Relationship _fte Roads to tha -Dovelopmen ofn the
Aurora Province
 

(a) Discussions on'the extent to which the ARIDP w il. 
stimulate economic development in .the Aurora Province. 

(b) Discussions on the Value of a dependable road network 
within the context of the national economy. 

(c) Discussions on the relative priority of the ARIDP in* 
the Regional Investment and Development Program for the 
Aurora Province. 

(d) Discussions on the ektent to which the ARIDP will 
facilitate national and regional movement of people and 
commodities, and promote trade. 

(e) Discussions on the extent the ARIDP. will.stimulate 
private investment opportunities which is a primary
objective of the PAPS Program.
 

3. 	 Relationship of the Project to Other Transport Systems 

(a) Anticipated effect of the ARIDP on the-present
distribution of traffic among various types of transport
and on the economics of other transport systems in the 
Aurora Province. 

(b) Estimated or actual comparable transportatio-n costs 
for the other transportation systems. 

(c) Capital and operating. costs of the existing road' 
network servicing the Aurora Province. 

4. 	 Anticipated Increase in Economic Benefits as a Result of
 
the ProJect
 

(a) Increase in general tax receipts which will result
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from increased economic and industrial activities;
 

(b) Increased business income in the areas influenced by
 
the ARIDP.
 

(c) Social, po.litical and other indirect economic
 
benefits;
 

(d) Direct benefits to the population in the areas
 
influenced by the ARIDP through local expenditure of
 
project funds for labor, mater'ials, food, rent, etc.
 

(e) Increase in opportunities for enhanced levels of
 
investment. 

(f) Increased economic activity directly induced by the 
project. For this purpose the net- value added of 
benefits accruing the generated traffic, using the so 
called 50% rule, shall be adopted.
 

(g) Development benefits accruing to traffic generating
 
sectors as a result of cheaper, faster and more reliable 
transport.
 

(h) Social benefits shall also be defined and qualified 
to the extent possible, and both quantifiable and non
quantifiable benefits will be discussed in the light of 
their importance to. the national economic objectives of 
the GOP, with particular emphasis in the areas influenced 
by the roads. In this context due consideration shall be 
given to the social, environmental and economic impact of 
the improvement of these roads to:
 

(1) The identification of beneficiaries. 

(2) Relative income status and socio-ecoriornic
 
characteristics of the beneficiaries. 

(3) Pattern of -di;tribution of benefits. 

(4) Any other',element having important influence on 
the well-being of the population in the Project 
areas.
 

In particular, the Consultant shall provide a clear
 
distribution of these benefits which are expected to 
accrue to small farmers (including tenants), landless 
labor and other under- privileged groups such as in the 
form of improved access to and from markets for 
agricultural products and inputs, increased employment 
and mobility and improved access to health and education
 
facilities.
 

5. Anticipated Reductions in, Economic Costs as a result of
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the pject.
 

(a) Reductions in basic Traffic Costs in terms of fixed 

and running costs for vehicles and reductions in travel 
time. 

(b) Reductions in road maintenance and repair cost. 

(c) Reduction in vehicle uperating costs, considering the 

present road condition as wtl L as the proposed improved 
condition for different vehicle types. 

(d) Reduction in road-user transport costs including
 

higher load capacity for goods carrying vehicle (suitably
 
broken down into normal,, diverted and generated traffic 

components) for all traffic, including and excluding 
savings in travel* time for passergjer traffic.
 

6. Effects on Development in the Aurora Province
 

The Consultants shall conduct additional LI-affic surveys,
 

including taffic counLts, origin-destination studies and
 

loadometer surveys; and shall establish traffic projections for
 
the economic life (minimum 15 years) of the traffic generating
 

sources based on the national, regional and sectoral plans,
 

including plans for other transport modes, and other factois
 

including:
 

(a) Population growLh and changes in rural and urban
 

population distribution;
 

(b) National and regional economic growth and pe.r capita
 

income growth.
 

(c) Development of agricultural and forestry resources.
 

(d) Development of vehicle fleet.
 

(e) Development of the ,toueism industry, considering
 

likely future growth and prospects, public and private
 
sector plarns for tdurism infrastructure development in
 

various locations within the project area and their
 

impact on traffic and induced benefits;
 

(f) Development of manufacturing and processing 
industries, and mineral resources. 

(g) Development potential in areas with untapped
 

resources.
 

(h) Development of trade and commerce.
 

(i) Planned infrastructure development.
 

PAGE 8
 



TOR AURORi ROADS FEASIBILITY STUDY
 
1/7/91
 

(j) Likely traffic diversion from other modes to the

roads due to the proposed improvements and also Itheinterdependence between the roads ( including existing
roads within the network but not directly included inthis Stud>') as iL affects traffic generation and 
assignmett. 

7. Econemic-Evaluation andDeterminaion-of -Economic Costs 

(a) For traffic assignment purposes, consider thecciipetitive and complementary characteristics of the
roads among and otherthemselves with highways and 
components of the transportation system ( including
coastal shipping ports), and assess 
the transport costs
 
by other modes.
 

(b.) After considerations of all the factors mentioned 
above, and after determination of the appropriate
opportunity cost of capital (or 
its range), perform

economic analysis with a view to determine the size and
timing of execution of the project% by comparing

estimated economic costs (as distinct from the financial
costs) with the benefits expected to be derived (for 
the 
e:onomnic life clf the roads) from the alternative 
ilmprovement levels. 

(c) Estimate the future vehicle operating costs,

considering the present road condition for vehicle 
types
with the assistance of the DPWH. If found makesuitable, 
use of DPWH base year traffic estimates and traffic 
forecasting methods. 

(d) In general, the economic analysis shall be performed 
on a 
"with" and wi'Lthout" basis by the determination,

am6ng other things, of the relevant economic'indicators
 
and their consideration as they affect project
implementation. These indicators include, inter alia,

the following for both individual project items on whole
 
and where necessary, incremental -analysis:
 

I 

(1) I-nternal Rate of Retu'rn.
 

(2) Net Present Worth. 

(3) Senefit-Cost ratio.,
 

(4) .First Year Benefit-Cost Ratio.
 

(e) Shadow pricing methods shall also be applied in
 
economic evaluation analysis for 
labor and foreign

exchange. However, 
the economic costs, benefits and

economic feasibility indicators shall be presented with

and without shadow pricing elements. The Consultant
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shall so'.ely be responsible For these analyses but shallcoordinate same witlh the National Economic Development
Authority (NEDA).
 

(f) All economid indicators arid all. parameters (i.e.traffic growth factors, project costs,
costs, etc.) 

vehicle operating
shall be' subjected to sensitivity analysesof sufficient range and detailexamination to permit rationalof possible implementation alternatives (boLhof scale and timing). 

(g) It is envisaged that 
the Consultant will 
incorporate
social benefits (with appropriate weighage)
•determination of 
in the


the socio-economic feasibility
indicators. However 
the economic indicators shallshown including efficiency pricing: 
also be 

The Consultantprovide an in-depth review and 
shall 

evaluation of the relevantinformation in this regard on the evaluation and themethodology used, and its effect on scope, timing andscale of the recommended feasible Roads. 
C. ENGINEERING AND TECH-INICAL 
CONSIDERATIONS
 

1. TheProject 's .Influence Area
 

The Consultant- shall provide a geographic description of the
Aurora Province, its physical characteristics, land area,
regional geology, topograiphy, water 
resources, utilities,
climate and weather conditions, political subdivisions,
identity 
 and brief Profiles of GOP offices/leadership (i.e.
key personnel/contacts with DPWH, NEDA, DA, NPC, etc.) 
expected
to be involved 
in the project.
 

2. ADescription of 
theExisting Roads and Transport Network
 

The Consultant shall 
provide a description of the existing
roads and transport system 
on the following minimum items:
 

(a) A description of exi'sting roads 
including their
terminal points, length, major population centerstraversed, 
land use, terrain, etc; majorgeometric
features such as 
alignment,,,width of 
road right-of-way,
width of pavement and shoulders; condition of pavement,
shoulders, base and sub-base, and drainage.
 

(b) 
A description and verification of 
the existing major
highway network(s) in the Aurora and Nueva Ecija
Provinces, broken down into segments as classified by theRegional Office of 
the. DPWJH indicating general
functions, uniform traffic volumes, vehicle type
or special
 

compositions 
, service,areas and population 
or industries
 
served.
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(c) Provide an inventory arid verify as much as possible,the physical condi~ion,.flevel of usage, and limitaLions

of existing highways and roads. 

(d) A description of oLher transport mo.des serving theAurora Province, such as air transporlt, domestic andinternational shipping, railroad, etc. indicating generalor special functions, service area and population or 
industries served. 

3. Development and _Assessen of Alternatives 

(a) Tile proposed routes for the various segments of theARIDP as recommended b/ the DPWH is shown in AppendixA descripLion Iof the various road sections indicatingtheir classification, length, width, type of pavement andsurface condition may be available in the doi:um.nltsmentioned in Sec. II orA DPWH. The Consultant shallprovide a "sampling" of several identified alternativehighway. rouLtes and compare these'with the proposed routein terms of environmental effects, technical orengineering soundness and cost effectiveness.Consulta nt Themust provide an opi nion (based on technical,economic and environmental aspects) as to the -practicality
and complexity of constructing the ARIDP. 

The Consultant shall subject the proposed route andother identified alternative routes to 
the 

the EnvironmentalChecklist for the initial determination of environmental 
impact which is'attached to this document. 

(b) As a result of .the general assessments developed
under 
the precedinb sections, 
the Consultant shall
recommend the 
most viable route.

(c) The Consultant shall develop a prioritization of
project components accol-ding 
to engineering and cost
projections. 
The typical prioritized element shall 
consider: , 

(1) highway links with the present system; 

(2) highway links with population centers; 

(3) highway links with agriculture centers; 

(4) highway links with new areas, new*.highway 
alignmnent. 

Priorities shall be given to the enhanced design of
structures with the highest technical standards over highgrade highways with the understanding that the ARIDP would 
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be upgraded to the quality of the structure at a later 
date assuming there 'could be financing limitations For the.overall project. 

4. Design..Criteria
 

The Consultant shall: 

(a) Develop appropriate standards for geomietric,-, pavement
designs and construction to meet the requirements of the 
proje( ted traffic on the components of the ARIDP. 
Particular attenLtion given to the choiceshould be between
various types of pavement, based on appropriate and 
economic and engineering studies, including consLrucLion 
costs, irainLenance costs and vehicle operating costs. 

(b) Study the hydrological conditiofis (including
available data) in the areas traversed and provide
appropriate recommendations and design criteria for the 
size and location of appropriate culverts and bridges to
properly provide adequate drainage and flood protection
against erosion and scour forces both for road formations 
and bridge foundations. 

(c) Study the geological conditions in the areas 
traversed and, on the basis of geotechnical
investigations performed (and alsq utilizing all 
available data), provide appropriate recommendations and
design criteria to permit proper foundation design for
 
roads and bridges, with particular attention to slope
stability problems in mountainous regions where side hill 
cuts and high fills, may be encountered. 

5. Surveys and Preliminary.Plans
 
) 

The Consultant shall conduct the followi-ng investigations and 
provide requested maps and plans. 

(a) Initiate arid conduct,-the necessary Field 
investigations including topographic, pavement and
geotechnical investigations and testing (both field and
laboratory) in order to gather data for the preparation, 
among other things, of cost- est.iniates. 

(b) Identify alternative alignments for the components of 
the ARIDP, including new alignments, minor deviations fromthe present alignments a'nd bypasses around urban areas as 
may be found necessary, based on the findings of the field 
investigation .and studies 'of topographic maps and aerial 
photographs, and determine the extent of improvernents 
needed.'
 

(c) Supervise the setting out and establishment at

.appropriate locations of reference points for 
key
 

PAGE 12
 



i. ui m:URORA ROADS FE IBILITY STUDY
 
1/7/91
 

controllingpoints of 
the survey line and sufficient
bench marks for ideiht.fibation and use during subsequent
engineering surveys. 

(d) Preliminary alignment map of proposed location basedon ground surveys, aerial surveys, topographic map andother sources. 

(e) Preliminary plan and profile drawin'gs withestablished grades and general drainage schemestypical cross-sections and
sufficient to permit reasonably

firmn estimates of earthwork quantities. 

(f) Rainfall and run-off data calculations of stream flowestimates, sufficient to permit rational design for
drainage structures. 

(!d) Sketches, diagrams or photographs of typical existingdrainage works, bridges, retaining walls, tunnels andother significant structures. 

(h) Preliminary plans for modification of existingstructures and for construction, of typical newstructures, culverts, drainage ditches, etc., insufficient detail to permit reasonably close estimate of* 
work quantities. 

(i) Results of 
soil and sub-base investigations for
determination of quality of foundations for 
fills and
major structures and for location of quarries and borrowpits of construction matei-ials. 

6;. Engineering_.and Construction Standards 

The Consultant shall provide the following: 

(a) A scope of work for engineering services for finaldesidn, preparation of specifications, preparation of
contract 
documents, and recommendations for evaluating
bids, awarding contracts and supervising co.nstruction. 
II 

(b) Outline specifications defi.ning 
the proposed

standards of quality of construction and/or otherinstallations which will have a major effect on the costof construction with specific justification for any
unusual standards which 
are proposed to 
fit local
 
standards.
 

(c) Information on 
alternative construction methods

suitable for 
the Auror.a Province including labor
intensives methods which might be relatively advantageous
for remote places. The Consultants shall recommend onthe optimum construction .method suitable for 
Province.
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7. Availability_of LocaYResources and Equipment
 

The Consultant shall evaluate the availability of the
 
fol lowing: 

(a) 	Skilled and.unskilled labor, includi-ng
 
"trainabil i ty"
 

(b) Technical and supervisory personnel.
 

(c) Training requirements for development, operatic,..
 

maintenance.
 

(d) Major construction materials: cement, asp'halt,
 
aggregates, water, base course materials, reinforcing
 
steel, culvert pipes, etc.
 

*(e) Housing, food, fuel/ lubricants, repair shops, etc.
 

(f) Suitable site for construction camp or yards.
 

(g) Coristruction equipment.
 

(h) Local subcontractors.
 

(i) Capability of the regional office of DPWH to finance
 
and administer the maintenance of the coripohents of the 
ARIDP. Need for legislative, organizational or budgetary 
changes to accorplish continued supervision and 
maintenance of the Roads. 

8. Special Construction or Installation Problems Foreseen*
 

The Consultant shallirvestigate and provide information on:
 

(a) Climatic conditions, especially time and length of
 
wet and dry seasons,-.and periods of daylight, as they
 
affect construction schedule, equipment use and labor
 
force.
 

(b) Probable detours of tr.affiq during construction.
 
P
 

(c) Limitations on construction schedule due to long
 
lead-time for equiipment and material procurement. 

(d) Steps which must be taken to provide specialized
 
tools, test equipment, together with associated spare
 
parts for a continuous satisfactory operation.
 

(e) Evaluation of potential major causes of' de lay such as
 
land slides, earthquakes, floods, labor troubles,
 
political disturbances, delay in providing access to
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land,' unavailability of local 
funds or local 
trained or
 

trainable personnel 
.
 

Plan f£r Executi on9. of the Project' 

The Consultant shall provide:
 

(a) Proposed engineering construction schedule, brokendown by major items of the project, in the form of a barchart, with explanations. 
The schedule should addressthe effect of construction/ improvements on the traffic.
 

(b) General plans 
for grading operations as related to
equipment iequirements, haul distances, requirementshaul forroads and access roads to quarries and borrow pits,

etc.
 

(c) Planned procurement of major 
items of materials,

supplies and equipment, recognizing current GOP
restrictions on 
source 
and shipping.
 

(d) A realistic time schedule for implementing thevarious components of 
the project.

sufficient Lime lapse for 

This will include
 
procedural matters, design

solicitation and award of tenders as well for
construct-ion of 
the various pruject components. 

(e) Recommendations for 
general guidelines to develop an
optimum set of contract package, e .g. 
by road sections,
by construction cost, by geographical 
areas and/or
political subdivisions, which will 
or guide the contracting
implementing agency in preparing bid documents for 
the
 
construction/upgrading of 
the ARIDP.
 

10. Operation and..taintlenanceOrganization
 

The Consultant shoul'd 
assess and report on:
 

.(a) Regional Office of-DPWH'and Local Government's
 
present and proposed "operations and maintenance

organization. It 

(b) Regional office of DPWH-and Local 'ernment's
 
ability to provi.de personnel and finances 
for the
necessary level 'of maintenance for 
the ARIDP.
 

(c) Availability of equipment and trained inaintenance
 
personnel.
 

(d) Plan for recruiting and training of all required
 
personnel.
 

(e) Regional Office of DPWH and L.ocal 
Government's
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ability to 
finance additional maintenance work, and plans
 

for. providing funds ht* proper time. 

D. FINNCIAL.ASPECTS.
 

1. Estimat6d Capital Cost
 

(a) The Consultant shall prepare the total estimatedcapital cost, 
in U.S. dollars and Philippines pesos.
(This shall be done separately for each phase of theproject if phased construction is contemplated. ) Theestimate for each road shall b6 subdivided into 
cost 

lengthssuitable for separate construction contracts. 

(b) The capital cost should be broken-- down into theestimated cost of land and right of way acquisitions,engineering, construction, taking th'e experience ofrecent bids into account. Contingencies and allowancesfor possible escalation of unit costs between the time of
this study and the time of actual construction, shall be
provided separately
 

(c) For economic evaluation purposes the improvementcosts (construction, final* engineering, supervision andright-of-way acquisition) should be in constantprevailing prices, on a "with" and "without" basis and beincluded in the evaluation analysis as 'separate items.
 

(d) The foreign currency component (distributed intodirect and indirect) will include, inter alia, such 
items
as depreciation on equipment, materials and supplies forwhich the Philippines is a net importer, wages of foreignfirms. The local currency domponent will include the
acquisition of right-of-way,.cost of local materials andsupplies, local wages, etc.. 
Two estimates shall be
prepared. One assuming the contractor is foreign and one 
assuming that he 
is local.
 

(e) The Consultant. shall indicate construction unitprices as well as the costs .for each homogeneous sectionof the project arid project as a whole. Construction 
materials have 
to be classified into locally available
 
and imported items respectively.. 

2. Maintenance and 'peation Cost 

(a) The Consultant shall 
estimate the annual 
cost of
labor, supervision, supplies and spare, parts,administration and maintenance in US dollars',.and
Philippines pesos. Maintenance cost shall.'be separated

into routine and periodic costs, calculated and
appropriately distributed within the economic life time 
of the Roads.
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(b) The Consultant shall outline 
a plan showing in
the required personnel training and. procurement ofadditional 'maintena-nce equipment or spare palrts
regardless of whether fdnds are required as a loan 

detail 

or 
grant or are supplied by GOP. 

E. ENVIRONMENTAL .ASSESSMENT 

1. Final Work Program 

(a) The consultant is 
to prepare the Final 
Work Program

based on consultation with Philip'pihie Environmental
Management Bureau (EMB), Committee on Official

Development Assistance (CODA) and United States Agency
for. International Development (USAID).
 

2. Coordination t-iihLocal Representatives,.ENB 
CODA and
 
USAID
 

(a) The Consultant shall confer with the local 
representatives, EMB staff, CODA staff and USAID staff
concerning the Critical Project/Area designatio'n, the
 
USAID Threshold Decision and the USAID Initial

Environmental.Exanination in reference to 
Philippine

Presidential 
Decree No. 
1586 and Section 216.3, 22 United

States Code of Federal Regulations (CFR), respectively.
 

(b) The Consultant shall 
hold scoping session early on
 as 
required by Section'216.5, 22 CFR and seek 
input from
the EMB in t-e preparation of the Environmental Impact
Assessment (E.IA) and/or Environmental Impact Statement(EIS) pursuant 
to Philippine Presidential Decree No.

1586.
 

3. Gather-existing.condition data.
 

(a) The Consultant shall gather data and perform field
work to determine existing conditions on the following
subjects: soils, cultural/archaeology,

groundwater/surface water 
quality, vegetation, climate,
natural hazards, energy, utilities, traffic counts, noise

monitoring, land use, ,scenic resources and habitats.
 

(b) A determination of general baseline conditions mayalso be necessary for the alternatives. Specific
information yet to 
be collected is noted below.
 

4. Initial .Environment Examination
 

(a) The Consultant shall 
ide6tify generic environmental

problems with each alternative and shall provide the
information on which to make a critical project or 
area
 
determination.
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(b) The Consultant shall develop a matrix for evaluation
of alteirnatives and assi'st as needed ill tile completion of 
any Environmental Check List. 

(c) *The Consultant shall work with EMB, CODA and USAID
to develop criteria by which to evaluate alternatives. 

(d) The Consultant shall prepare an Initial. 
Environmental Examination for selected alternatives,'and
hold a scoping session to focus on primary issues. 

5. Preliminary. - Draft EIA/EIS 

The consultant shall prepare the andDraft Final EIA/EISconforming with guidelines established by Philippine
Presidential Decree No. 1586, Part 216, 22 CFR, the U.S.Council on Environmental Quality (CEQ) and the U.S. National 
Environmental Policy Act (NEPA). Cumulative impacts onspecific resources of project proposals and secondary projects 
on the surrounding) area must be identified. The documents mustaddress attaining and maintaining and any adopted. Environmental 
Thresholds and should .address each of the following topics. 

(a) EARTH -' Earth should include a discussion of the 
site topographiy, floodway, drainage, geology/seismicity,
and soils. A thorough discussion of existing conditions,
impacts and mitigation measures is reqtuired. Impactsmust be assessed on the following conditions at minimum: 
project proposals relating to land coverage,
environmental restoration, any thresholds, future water, 
waste water and/or drainage development plans and
compliance with any applicable local laws and 
regulations 

(b) AIR - Climate and air quality should include a
 
discussion of 
the regional basin air setting including a
general discussion of sources, air 
quality standards and
 
existing Basin air quality.' The project will generate
emissions from vehicles and possible secondary stationary
sources. These emibsions could impact local features.

The consultant may be required to 
use a computer traffic
 
or emissions model and/or other comparable simulation to

determine air quality impacts and shall 
use applicable
emission rates. Thresholds shall be addressed to
 
determine compliance and appropriate mitigation measures.
 

(c) WATER QUAL.ITY - This section should discuss the
 
potential water quality impacts from surface run-off,
potential flooding, impervious cover, and the
 
effectiveness of proposed retention/treatment systems.

The impact on the ocean and stream environment zones and 
100 year flood plains as.a result of 
.the project shall be 
addressed. The consultant shall evaluate vegetation
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proposals LO aJeterrnine impacts of water and fertilizer
 
requirements. The impacts'of 
 the pro'ject should be

evaluated to determine compliance with an>' thresholds,
 
national or regional pi.ins,'.goals and policies, the wJater
and/or waste water development plans and*World Health
 
Organization (WHO) water quality recommendaLions. 

(d) VEGETATION - Assess impacts from tree removal,
introduced species, and riparian disturbance at a

minimum. Determine compliance with thresholds and
 
national or regional plans, 
 goals and policies. 

(e) WILDLIFE AND FISHERIES - Field reconnaissance may be
 
required to determine the presence of habitats or nesting

sites for sensitive species. Project proposals that could
 
impact these resources include physical (including noise
and light) disturbqnce and pesticide, herbicide and other
 
chemically tainted 
run-off into surface water. AnY

impact of: a particular alternative on marine habitats and

aquatic ecosystems (coral reefs, wet 
 lands, etc. ) shouldbe evaluated. These and oLher impacts on wildlife and
 
habitats shall be evaluated against thresholds and
 
national or regional. plans, goals and-policies, and

requirements of the departments concerned with fish and
 
game.
 

(M) NOISE - Discuss the potential impact of the proposed

uses and determine 
 compliance with the established noise

levels for the site/route. Also, determine 
 impacts on
 
surrounding sensitive land 
uses. Background noise
monitoring may be required and the consultant may, need to
 
gather additional data. E.valuate impacts with 
respect to
thresholds and national or regional plans, goals and 
policies. Identify mitigation measures..
 

(g) LAND USE - Discuss the existing and proposed on-site
 
* land uses and their relationship to adjacent uses.
Discuss the 
worst case combination of 
land uses and
 
special events. 
 Examine the project's relationship to 
any local 
zoning code and general plan area statements
 
for consistency. " 

(h) 
 RISK OF UPSET AND SAFETY -. The Consultant shall 
determine any potential impacts from storage or ube of
chemicals (disinfectants), hazardous materials and/or 
wastes. A brief discussion should be prepared discussing
potential for storage, containment, emergency procedures
and disaster preparedness. In particular, risk and upset

due to earthquiakes should be addressed. 

(i) POPULATION - Discuss the existing and proposed
location, distribution, density or growth rate of human 
population and the relationship to adjacent areas. 
Population and employment forecasts shall be reviewed and 

BEST AVAILABLE DOCUMENT 
1(i4 



TOR AURORA ROADS FEASIBILITY STUDY 
1/7/91
 

analyzed. Discuss the worst case combination of
population distributionand density. Discuss any social,
cultural or economic demands created by the project. 

(j) HOUSING - Discuss hoW the proposal will affect 
existing housing in the region and area. Hot,) will theproposal affect vacancy rates, demand, consLrucLion in 
the adjacent areas theand area in general? 

(k) TRANSPORTA)TION/CIRCULATION - Circulation should be
assessed with respect to changes in the congestion levels on all roads affected by the project. In particular, the
 
impact of any heavy vehicles should be addressed.consultant should prepare a level 

The 
of service analysis for

the roads and intersections affected by the project. 

(1) PUBLIC SERVICES AND UTILITIES'- Address impacts on 
demand for utility connections and water service. 

(n) ENERGY - The consultant shall address the amount of 
energy used by the project and the impagt on existing and
future energy resources. Any substantial increase in'
demand uponl existing sources and the affecL ondevelopmenl- of new sources of energy should be discussed. 

(n) SCENIC RESOURCES/AESTHETICS - Perform a light and

glare analysis based on lighting requirements and
identify proposed project features to be seen from
surroundilig sensitive land uses. Assess compliance wvith 
any thresholds, Design Standards, and any Code
 
requirements 

(o) HISTORICAL/ARCHAEOLOGICAL RESOURCES 
- Assess project

impacts on known historical features and ancestral lands.The historical/archaeological report should provide all 
necessary data concerning ancestral lands and
archaeological sites of significance 
in the area.
 
Identify mitigation measures necessary. 

(P) CULTURAL/SOCIOECONOMIC CONDITIONS 
- The consultantshall discuss the inpact of the project with respect to
cultural or socioeconomic conditions including but not 
limited to iLs effects on Settlement/resettlement 
patterns, property cormpensation, adequacy of service to

disadvantagoj/lower soci-oeconomic groups,
"affordability", preservation of 
lirestyles and cultural
 
heritage. 

(q) CONSTRUCTION IMPACT 
- The consultant shall determine 
any construction activities which will have a significant
impact not described in other environmental categories.
This would include: material disposal problems,
transportation congestion and re-routing, additional
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noise, additional air pollution, disruption and
 

relocation 	of utilities, :interference with commercial 

residential activities and re-routing of emergency
 

services.
 

EnvironmentaljLfpact Assessment/Staterilent
6. 


the following introductory or suit,The EIA/EIS 	 shall include 
sections.
 

shal.1 use inform'ai(a) 	 INTRODUCTION - The consultant 
the EB, CODA and USAID to summarize plaiprovided by 

proposals, site location information, and plan goals
 

objectives.
 

(b) DISCUSSION OF ANY SIGNIFICANT OR ADVERSE
 
BE AVOIDED 	 IF THENVIRONMENTAL I-FFECTS WHICH CANNOT 

shall descrPROPOSAL IS IMPLEMENTED - The consultant 
the kinds and agnitude of significant impacts which 

cannot be reduced in severity without considering an 
overriding 	considerations imnpoalternative 	plan. The 

the planl not withstandingin continuing to propose ti 

impacts shall be described in detail. 

(c) DISCUSSION OF MITIGATION MEASURES PROPOSED TO 

IMPACTS - The consultant shallMINIMIZE SIGNIFICANT 
provide a discLIssion of mitigation measures incorpor 

into the plain to reduce significant impacts identifi 

throughout the analysis to acceptable levels. The bK 

for considerinig impacts acceptable shall also be 

described. 

(d) 	 DISCUSSION OF MONITORING f,-EQUIRElENTS NECESSAF 
- The consultant cASSURE MITIGATION MEASURE SUCCESS 

USAID to identify monitwork with the ENB, CODA and 
needed for each mitigation measure identified as 

necessary to reduce impacts. This shall include a 

monitoring sc-eCtdLle and identification of responsib.' 
party.
 

(e) DISCUSSIOH OF ALTERNATIVES TO THE PROPOSED ACI
 
-The consull-arit shall prepare a list 	 and description 

These alternatalter natives: to the proposed action. 
be evaluated based on the differences in impa<shall 

they produce as compared to the preferred alternati\ 

sites shall 	be evaluated.In addilion, ;ii ernative 
will assist 	iln prepaying suttmrta rENB, CODA and U ,6ID 

on each site to be included in the docuirforiation 
Each site will then be evaluated based on the crite 

developed in the proposal. 

(f) 	 DISCUSSION OF THE RELATIONSHIP BETWEEN LOCAL 

USES OF MAN'S ENVIRONMENT AND THE MAINSHORT-TERM 

PAGE 21
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AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY - The
 
consultant shall describe the cumulative and long-term
 
effects of the proposed project which either
 
significantly reduces or enhances the state of the
 
environment from the perspective that each generation is
 
trustee of the environment for future generations.
 

(g) DISCUSSION OF ANY IRREVERSIBLE ENVIRONMENTAL'
 
CHANGES WHICH WOULD BE INVOLVED IN THE PROPOSED ACTION
 
SHOULD IT BE IMPLEMENTED - The consultant shall describe
 
the extent to which the proposed plan curtails or expands
 
the density and range of beneficial uses of the
 
environment.. Any irretrievable and significant
 
commitments of resources shall be evaluated to assure
 
that such current consumption is justified. Also,
 
irreversible damage can result from environmental
 
accidents associated with the project.
 

(h) DISCUSSION OF GROWTH INDUCING AND CUMULATIVE
 
IMPACTS -The consultant must address whether or not ..
 
pr6ject will have the potential to be growth inducing or
 
if a number of incremental impacts will exceed the
 
carrying capacity established.
 

(i) SUMMARY - The consultant shall prepare a brief
 
summary of the proposed plan and its consequences. This
 
shall include: mitigation measures incorporated into the
 
project to reduce impacts, and areas of controversy known
 
to the participants in the project.
 

7. Screening Process
 

The pr'eliminary environmental assessment shall be used to
 
screen and review engineering designs options. Determine if
 
revisions with the preli-minary designs are needed to mitigate
 
environmental effects.
 

8. Mitigation Plan
 

The Consultant shall develop a detailed -mitigation plan for the
 
seletted alternative and prepare final EIA/EIS in accordance
 
with the EMB Procedures, Development Assistance Cormmittee (DAC)

Environmental Guidelines (Organization for Economic Co-

Operation and Development-1988) and AID Agency formal
 
Environmental Procedures.
 

9. Response to Agency Comments, Final EIA/EIS
 

After agency and/or local representative circulation of the
 
Draft EIA/EIS (DEIA/DEIS), the consultant shall prepare a
 
response to each comment received. All revisions to the draft
 
document necessary shell be made. 

BEST AVAILABLE DOCUMENT.
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10. 	 Environmental Compj. iaiice ,Certificate - Environmnertal 
Hanagement Bureeu EIS Review Committee 

The consulltant shall preIare all the necessar>Y documentation 
and reports including but not limited to the data gathering, 
plan preparation, documencs , publication and Environmental 
Impact Statement for use by the EMB EIS Review Committee so 
that an*EnvironmeniLal Compliance Certificate may be obtained 
for the project. 

F. 	 COST. 3ENEFITS A-ND SOURCE OF FUND 

The Consultant shall provide the following financial information: 

1. 	 Estimated total cost of the project.
 

2. Amount and source of funds supplied or to be supplied by 
GOP for Engineering, land, right-of-way, equipment, labor or 
other purposes. 

3. 	 Amount of financing to be requested from Donor. 

4. 	 Source and availability of any additional funds required. 

5. Extent to which the Local Government will waive or defer 
payment of direct taxes or import duties affecting project 
construction and operation. 

6.. Currency control regulations and effective rate of 
exchange used in evaluating Philippines pesos in terms of U.S. 
dollars. 

7. 	 Summary of tangible and intangible benefits as described
 
in Section IV above, wi~h estimate of monetary value so far as
 
practical.
 

8. Annual cost, including interest and amortization of
 
investment and operating arid maintenance charges.
 

9. 	 Comparison of benefits and cost.
 

REQUIRED SUBMISSIONS
 

A. 	 INCEPTION REPORT
 

The Consultant shall submit an Inception Report outlining the 
detailed work program and 'proposed methodology for the Feasibility
 
Study after completion of one week of field work. (5 copies) 

B. 	 PRELIMINARY REPORT
 

The Consultant shall submit a Preliminary Report after completion of
 
the initial investigations and analyses of the different
 
alternatives upon completion of one and months .of study work. The
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Preliminary Report will 
discuss and: compare alternatives, and
clearly identify and justify the 
recommended. alternative.
report will The
include 
the initial findings as
layout of the well as preliminaryforms to be used for various intvestigations andcalculations. (10 copies)
 

C. INTERMEDIATE REPORT 

Subject to direct'ives by USAID and. GOP toConsultant the contrary, theshall proceed with preparationIntermediate and submittal of anReport including a Feasibility
results Study Report givingof the feasibility stlud> the

for the Consultant'salternative recommendedwithin one month and three weeks of start inc ,,,- (10copies) 

D. DRAFT FINAL .REPORT 

Subject to directives by USAID and GOPConsultant shall to the contrary, theproceed with preparation and submittalFinal Report giving the of a Draftresults of 
the feasibility study and cost
estimates for 
the Consultant's recommended alternative within two
and one half months of starting work. The. Draftidentify the Final Reportproposed investment priorities 
will 

technology, utilize appropriataare 
technically and environmentally sound and
financially and economically viable. Economicinternal and financialrates of 
return shall 
be calculated for
investmetits and appropriate sensitivity 
tlhe proposed
 

tests undertaken. The report
shall include all 
relevant 

etc.) 

information (maps, plans, specifications,
which supports the conclusions in 
sufficient detail
the calculations to be to enable
verified and allow 
re-calculation with
modification' of the key assumption without the need forsupplementary data. (10 
copies)
 

E. F.INAL .REPORT
 

The Consultant shall 
submit 
the Final Feqsibility Stud>with Plans, Technical completeSpecifications and Cost Estimates, including
comments from the Draft Final Report! within 3 monthsreceipt of from the
notice to 
proceed (25 copies). 
 The Final Feasibility
Study shall include 
a summary that 
inc-ludes 
the following.
 

1. The location, 
nature and 
extent of proposed construction
or rehabilitation for 
the ARIDP.

2. 
 The relation 
to other 
roads and highways in Aurora
 

and Nueva Ecija Provinces.
 

3. A description of 
the major features of 
the proposed roads.
 
4. A reference to 
any applicable reports 
or
development plans, which should be attached or 

long range
 
readily
available a" 
a convenient location.
 

5.. 
 The summary shall contain a brief statement of conclusion
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as to relative benefits and cpst as a result of the project. 
Taking into conside ratioi Lief advantages in safety, increase ii 
traffic, direct and indirect contributions to economic 
infrastructure, nation building and economic development. 

TI SCIIUIE 

L'11. work shall be completed in 4 months, broken down as follows: 

1st Week -Inception Report witi work 
prograin and proposed methodology. 

Within 1 month -Preliminary Report on initial 
investigations and analysis including 

.the recommended alternative. 

Within 2 months -Intermediate Report with feasibility
 
study results of different ,
 
alternatives and consultants
 
recotmiended final alternative.
 

Within 3 months -F.inal FeanibiliLy Study with
 
Plansi maps, technical specifications
 
and cost estimates for the final
 
alternative.
 

Within 4 months -Final Plans, Feasibility
 
Studiesi data and test results
;and all 

col.14,ted during tHe study period.
 

Total 4 months
 

ESTIMATED LEVEL OF EFFORT
 

A. The estimated Level of Effort for technical staff is shown in Section B.
 

B. Administrative/Support Staff Person Month
 

I. Secretary 4.0
 
2. Clerk/Typist 4.0
 
3. Word Processors (4) 9.0
 
4. Janitor/Utility 4.0
 
5. Drivers (4) 16.0
 

4.0
6. Administrative Assistant 

4.0
7. Accountant 


TOTAL - 45.0 

BEST AVAILABLE DOCUMENT
 



ADDENDUM TO SECTION A
 

A. WORK SCHEDULE AND REPORT SUBMISSION 

Contractor shall perform the services required in this Delivery 
Order in accordance with "Section B" of this Delivery Order 
entitled "Project and Report Schedule," or as arranged between 
Contractor and USAID. 

Contractor shall submit the reports indicated in Section 4 of 
the FS and EA SONs to USAID based on the schedule set forth in 
"Section B" of this Delivery Order entitled "Project and Report 
Schedule," or as arranged between Contractor and USAID. 

B. REPORTING RESPONSIBILITI!ES 

Contractor shall report to the project manager identified in 
"Block 6." of the cover sheet of this Delivery Order.
 

In addition, for the performance of the services required under
 
this Delivery Order, the Contractor shall liaise with:
 

1) Mr. Jose B. Gloria 2) Mr. Florante Soriquez
 
Project Manager Project Director
 
Project Management Office DPWH-RIF-PMO
 
DPHH, EDSA, Quezon City Motorpool Compound
 

Chicago Street
 
Port Area, Manila
 

C. CONTRACTOR PERSONNEL
 

Contractor shall assign staff in accordance with "Section C" of
 
this Delivery Order entitled "Personnel Schedule."
 

D. ESTIMATED LEVEL OF EFFORT
 

For the performance of the services required in this delivery
 
order, including the submission of the required reports and
 
deliverables, Contractor shall provide the estimated level of
 
effort stated in "Section B" of this Delivery Order entitled
 
"Project Schedule."
 

E. COST CEILING 

The Cost Ceiling for the performance of services in this
 
Delivery Order shall not exceed the amount stated in Section D
 
entitled "Cost Ceiling".
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LOUIS BERGER INTERNATIONAL, INC. 
 UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT

February 8, 1991 


Contract No. 492-0452-C-00-0099-00
 
March 25, 1991(revised) 
 PROPOSED WORK SCHEDULE
 

A FEASIBILITY STUDY OF THE 
AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

TASK 
- . TASK DESCRIPTION 

MAY 
1991 

JNJUYAUGUST 
1991 1991 1991 

SEPTEMBER 
1991 

REMARKS 

1. 1:..obilize Study Team(assume NTP May 1, 1991) X 

2. Collect & Revi-:w Existing Reports/Information/Data<------

3. Visit Site & Relevant Agencies 

4. Field Reconaissance 

Economic Data 
I Topographic/Geomtric Data<---------> 

Traffic Data 
Soils & Materials Investigation 

"*'Hydrology/DrainageInformation 
Establish Design Criteria 

<---------------- - -

<--------------- > 

< --------------- > 

< ------- > 

5. Describe Existing Road & Transport Network 

6. Develop Social/Economic/Demographic Profiles 

7. Develop Traffic Projections -

8. 

9. 

10. 

Develop/Assess Improvment Alternatives 

Alignments/Drainage/Quantities 
Cost Estimating 

Environmental Analysis 

Economic Cost/Benefit Analysis/Prelim Ranking 

Prepare PRELIMINARY Report/Reconmendations 
" 

USAID & GOP Review/Approval 

I ==== 
--------------

>1 

.
< ........ ....... > 

15 
31 
31 

Page I of 2 
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LOUIS BERGER INTERNATIONAL, INC. UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 
February 8, 1991 Contract No. 492-0452-C-OO-0099-OO 

PROPOSED WORK SCHEDULE 

A FEASIBILITY STUDY OF THE 
AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

TASK 
 MAY JUNE JULY AUGUST SEPTEMBER- REMARKS
I NO. TASK DESCRIPTION 1 1991 1991 1991 1991 1991 	 I 

1 	11. lDevelop Detailed Feasibility Study <
 
Engineering Analysis 
 1< ---------- > I 
Cost Estimates 
 I <------- >I
 
Environmental 	Analysis 
 <-----------
Economic Analysis 	 <------------- > 
Financial Analysis 


-- >1 

<------- >I
 
Prioritization/Irplementation Plan 
 <----------- >1 

12. jPrepare/Submit DRAFT Final Report/Drawingsj 	 <=======> 
I 	 1 I15
 

13. JUSAID & GOP Review/Approval 	 < >
 

1 14. 	 IPrepare Scope of Work for Final Design <===--==- -,- - - > 

15. [Develop Implementation Plan 	 ...
 
1 II301
 

1 16. 	 IPrepare FINAL Sub~nission I=====> 

SUBMISSION SCHEDULES
 
• " 	 6 

1 linception Report(5 copies) ----- 36 days ------ >
 
15
 

I 	 IPRELIMINARY Feasibility Analysis Report(10 copies) --------------------- 76 days ............> 
I I 31 
DPAFT Feasibility Report/Drawings(t0 copies) --- 31 days ---- >1 

1 III301 
1 IFINAL Feasibility Report/Drawings(25 copies) I"15d ->I
 

BP 
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- - --

----

LOUIS BERGER INTERNATIONAL, INC. UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 

February 8, 1991 Contract No. 492-0452-C-D0-0099-00 

March 22, 1991(revised) PROPOSED PEPSONEL SCHEDULE 

A FEASIBILITY STUDY OF THE 

AURORA ROADS INFRASTRUCTURE DEVELOPMENT PROJECT 

KAY JUNiE JULY AUGUST SEPTEMBER KAN- KAU: 
POSITION .. NAME 1991 1991 1991 1991 1991 DAYS MO

N IE 
S 

EXPAIRIATE PERSONNEL:"'
 

* Tee Leader/Sr.Hl Engineer rent Lande(LBII) < 	 152.0 5.00
w 

* Transpor: Econoxiit. G. OmanCLBII) --	 1<----------52.0 5.00 

Develo m"-t Econ1st 9. HeseltineCLBII) - - - - 92.0 3.02 

Environmental Specialist W. Curmings(LBII) *" : - 92.0 3.02 

1L.04
 
FILIPINO PERSONNEL: 


zTOTAL 48-0.0 


Sr. Highway Engineer .D. Furiscal(TAP) .. . . ---	 ___-> 1:52.0 5.00 

Traffic Engineer R. Mont r-ayor(TAP) <----..... -............- > 92.0 3.02
 

DeveLoproenz Economist W. MirasoL(TAP) __61.0 2.01
 
Trarport Econoist J.P. SupangcoCTAP) - ----- 97.D 3.02
 

Stru:turat Engineer R. VilLaranda(TAP) - -> - > 92.0 3-.02
 
Drainage Engineer F. CcstilloCTAP) < -- .............. > ==-=....> 122.0 4.01
 
Soils/MateriaLs Engineer R. Abnev(TAP) <- . ----- > -- > 107.0 3.52
 

Envirorrnnal Specialist X. Arevalo(CMSI) <,--....................--> 92.0 3.02
 

Envirorental Specialist M.S. PosadaC(LBII) 92.0 3.02
 

Cost Enginceer F. Po3.:eionCCmSI)<= -- --- ....-==-==- => 122.0 4.01
 
Economic Researcher(2) C: FrigilLa,-r(TAP)C1) 182.0 5.98
 

Sr. Draft:person A. Fera r..$:S) > 152.0 --. o-


Drafters CMSI/TAP ---.. . . .- -- 256.0 8.42
-=-------.-


Sr. Surveyor P.--c-l--sCTAP) ,=: -___ _ 61.0 2.01
 
Survey PartiesC2 of 3 pers) C.'SI/TAP <--- - 250.0 8.22
 

TOTAL 1925.0 63.25
 

* 	 These are key personnel and can be changed only with USAID approval. Others can be changed at Contractor's 

discretion with equally qualified staff. 

B V LDOCU IENT 
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APPENDIX I.L.L
 

SERVICES AND FACILITIES TO BE PROVIDED BY THE GOVERNMENT
 

The Government will 
provide the Consultants 
to the extent possible, with
 
all available data on:
 

(a) The present organization and function of 
the Government
 
departments or 
other agencies responsible for transport;
 

(b) The organization and function of 
sub-units of Government or

local governments, or 
of other agencies concerned with
 
highways or highway transport;
 

(c) The economic development plans 
 of the Philippines, both

national and regional, 
including population, agricultural,
 
mining and industry;
 

(d) 
 Traffic data along the national highway network;,
 

(e) Maps of 
the country and its transport network, including
 
existing inventory data;
 

('f) Vehicle operating costs ideal roads
on 
 as well as on roads the

standards of which deviate from the ideal, 
for the
 
Consultants' 
review and further calculations;
 

(g) Previous studies sponsored by the Government on transportation

and development that will 
have an impact on transportation 

- requirements; 

(h) Maintenance costs for different road types.
 

In 
connection with the Consultants' works which require cooperation of
other government agencies, including local authorities, the Government
will provide necessary 'liaison and 
ensure that the Consultants have
 
access to all information required for the completion of the study.
 

BEST AVAILABEDO 
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