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Firal Draft

A. Project Evalustion Sumary/
Bicol Secondary and Feeder Roads (Project Number 492-0281)

Total estimated project =ost: $40,000,000
U. 3. contribution: $10,000,000
Period covered by evaluation: July 1973-July 1979

List of recommendations reached by Responsible Action
Joint evaluation tean: for action date

l. MPH Planning and Operations Office arrange
adequate fuel allocations to enable con-
tractors to perform construction as
scheduled. MPH ASAP

2. MPH Planning and Operations Office authorize
and delegate to the Project Management Office
(PMD) the responsidbility to contime the
Maintenance Management Trainiag Progranm
established by the QOP Contractor. Roy
Jorgensen Associates, Iuc. Coordinate with
MIOCD and the provinces and cities for re-

quired inputs (budget, personnel). MPH/MLGCD 10/79
3. Expedite distribution of IFB's for new road

maintenance equipment. MPH/PMD /79
k. Amend TDD from April 28, 1981 to April 28,

1582, MPH/USAID 12/80

5. Provide a technical consultant to the
extended Maintenance Management Training

Program for at least one year (Bicol IRD). USAID/OLRD 1/80
6. Provide consultancy to the BREDFO Roads
Evaluation activity (Bicol IRD). USAID/OLRD 10/79

7. Reconduct Pre-Construction Survey to
provide baseline transportation census
and camodity marketing/distribution
data for future project impact analysis. BRBDP/BREP ASAP
8. The MPH and the concerned provinces and
cities should plan and carry out a re-
gular traffic count program on the proj-
ect roads after their completion in
cooperation with the ERBDFO. MPH/MLGCD/ As completed
BRBDPO

I/ Follows format of USAID PES (AID Form 1330-15/3-T8) and relates to
Project Paper "logical framework design". Svaluation review meetings
were held with concerned officials at the MZ{/PMD ln Naga City on 8/1h
and at MPH Manila on €/17/79 to mresent Sindings and recommendations
and solicit comments on the draft -ucorts. Washington team members
responsible for analysis encoura:'. additional comments and follow-up

analysias.



1.

SUMMARY

Though somewhat behind schedule and plagued by significant cost overrums,
it appears that th> project gocal and purpose will be achieved., Because

of excellent supervision, the construction work is of superior quality.
Along with the increases in cost, benefits also increased and preliminary
“ruffic counts on those roads near completion indicate that they will be
economically feazible. The final contract will be finished in 1981. In
tetal, the project is now 11% behind schedule, not including the initial
one year delay discussed in the 1978 evaluation report. Barring surprises,
no further delays ars anticipated. As dlscussed below, the estimated
total construction cost of the project as it will be completed in 1981 is
morc than triple the $11,945 million estimated in the Project Paper. Local
erployment impact of the project has been disappointing, and is estimated
at only 20% of the level projected in the PP. The construction contracts
did not give emphasis to the employment of labor intensive methods for

cost, timing, operating and management reasons.

Though a GOP Road Maintenance Training Program administered by Roy
Jorgensen Associates, Inc. has been very successful, considerably more
effort will be required to change cvrrent unsatisfactory maintenance
attitudes and practices. The Bicol Roads Evaluation Project (BREP) set
up to monitor and evaluate project impact is hampered in the execution
of their vitally important role by lack of technical experience.

Review of the decision to upgrade road design standards from Double
Bituminous Surface Treatment (DBST) to Portlard Cement Concrete (RCC)
reveals that the upgrading was not fully Justified sn technical or econo-
mic grounds.

EVALUATION METHODOLOGY

The evaluation was conducted in the Bicol Region from July 23 to August 16,
1979. The primary purpose of the evaluation was to document construction
progress, assess the potential soclo-economic impact of the project roads,
review the analysis that l:2 to the upgrading of design standards assess
the cffectiveness of th: maintenance training program, identify problem
areas, and propose remedial action. Participating were: members of the
Project Management Office (PMD) under the Ministry of Public Highways
engineers of the Bicol River Basin Development Program Office (BRBDPos,
the Roads Evaluation Program personnel of the BRBDFO, AID/W/ASIA/ED

Civil Engineer, DOT/W Transportation Economist, and concerned USAID tech-
nical personnel. Visits were made to all 22 road contracts under con-
struction. A representative of each contractor was interviewed,
Accompenying the tiam on these interviews were one or two personnel fronm
the ALE consultant firm responaible for the quality control on each DAY -
ticular contract. Traffic counts were taken on two of the almost com-
pleted roads and a survey was made of the project impact on local
unemployment in construction activities.



3. EXTERNAL FACTORS

a. Upgrading of Design Standards

A review of the analysis performed by the AXE in justifying the change
i‘n design standards revealed that upgrading to Portland Cement Concrete
(PCC) or Asphalt Concrete (AC) pavement could not be justified on
economic or technical grounds. Given the relatively low traffic levels
of less than 600 vehicles per day projected for the opening year, the
Double Bituminous Surface Treatment (DBST) pavement for the project
roads has a higher Net Present Value (NPV; of benefits over costs than
the FCC and AC, unlecs a total absence of future maintenance is assumed.
It is estimated that the additional ccustriction cost due to upgrading
exceads F47 million ($6.3 miilion) and that the upgrading had only a
minor effect on benefits. This will be the subject of further GOP analysis.

b. Administrative Delays

The most important factor in the substantial delays in starting the
actual construction work was the Presidential Decree specifying that
all contracts in the Philippines excceding a velue of
P2 million must be approved by a Presidential Review Committee.
According to data collected by the evaluation team, the time con-
suming review in Manila caused an average delay of 5.3 months between
the daate of contract award to the notice to proceed, with a minimum of
2 months and a maximum of 10 months. The second most important delay
was caused by the bid processirg .n the M. It toock an average of
3.5 months between the time a contractor's “id was received and the
time of contract award, with a minimm of 1 month and a maximum of

10 moaths.

As a consequence of these administrative delays, a minimum of almost

6 months of valuable dry-weather months per contract was lost. Actual
loseces are higher due to the unpredictable nature of the delays (the
notice to proceed could arrive anywhere between 2 to 10 months after
contract award), and contractors often were nct ready to immediately
commence work after receiving the notice to proceed due to other commite
ments., It is estimated that the total cost of delays amount to f24
million ($3.2 million), or approximately i million ($533,000) per dry
month lost .Y/ '

¢. Shortages of Fuel and Cement

Though numerous contractors claimed shortages of fuel and cement as

an important reason for slippage, the evaluation temn believes the
slippage caused by these shortages was minor, cspecially when conmpared
with the administrative delays discussed above.

d. VWeather

The weather conditions during the uvaluatisn period were normal and
did not cause any significant cost averruns or slippage.

1/ 3ee Mission reservation re this anal. s, jace L7,



y, INPUTS

Costs

Efforts are being made to keep construction below $40 million, but the
total construction cost of the project as it will be completed in 1981
is estimated at more than triple the $12 million estimated in the
Project Paper. Primary reasons for this large cost overrun were the
underestimation of construction costs in the Project Paper, the higher
than anticipated rate of inflation, end the upgrading of the road and
pavement design standards by the Philippine Government. The average
cost of the Double Bituminous Surface Treatment road, including the
cost of the additional earthwork reguired to raise it to a sufficient
height above the waterline, is now F636,650 ($84,887) per im. The
Asphalt Concrete road costs F912,741 ($121,699) per km. and the
Portland Cement road costs P1,249,256 ($166,567) per km. In total,
the upgrading of the pavements over the DBST type has imposed an
additional cost of approximately ®47.25 million ($6.3 million) for

the GO?P.

Maintenance

Assuring adequate maintenance of the project roads will be a most
difficult goal to achieve. In general, none of the exiating rceds in
the project area show signs of preventive maintenance and very little
of periodic maintenance. Current attitudes and practices are to re-
habilitate road sections only after they have deteriorated to an almost
impassable condition. The causes of this poor maintenance performance
are complex and interrelartsd and are more fully discussed in the
body of the main report. Though the Ruad Maintenance Training Program
aduninistered by Roy Jorgensen Associates, Inc. has been very success-
ful in training 91 persons, or 25% more personnel than initially proj-
ected, considerably more effort will be required to change current
maintenance attitudes and practices. The program is scheduled to
terninate in December of this year, and it is recommendcd to extend
the program for at least another year in order to provide continuity
and increase the probability of field implementation of the training
program,

5. FINDINGS ABOUT PROJECT OUTPUT

Schedule

The project is almost two years behind the original project paper
schedule, but we do not foresee any further delays for the najority
of the 25 contractas. One of the contracts will be completed this
calendar year (the important San Isidro-Libmanan-Cabusso zub-project).

Another 17 are now eatimated for completion in 1930, and the balance

will be finished in 1551. The primary reasons for the initial delay
of almost one year (GOP fizcal year changeover, insufficient initial
budgetary allocationa, and lack of adequate ctaff levels for effective
project management) have been dizcuszed in the 197 avaluation report.
The ndditional year'r alippasn {ir scnedule is mainly due to delays in

atafling by the ALE deaign/mu~.rrist:a consracters and the alow pace of
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processing and awarding construction contracts (an

average ot 9 months delay mostly in Manila). A minor part of

the slippage can be attributed to fuel and zement shortages.

In total, the project is now 11% behind schedule measured from the
time of the first contract notice to proceed. This does not in-
clude the initial year delay discussed in the 1978 evaluation
report.

b. Bmployment

The project impact on local employmei:t 18 less than originally
estimated. Due to the capital intensive approach taken by the
contractors, the lonal employment 1s estimated at only about
20% of the 9000 manyears estimated in the Project Paper.

EVALUATION FINDINGS ABOUT THE PROJECT COAL

The project goal is to "Bring about a self-sustaining rise in income
levels of the rural poor in the Bicol River Basin and increase their
perceived quality of life.” This is similar to the broader BRBDP goal.

Since the project is not yet complete, insufficient information exists
to fully assess project impact on the project goal. Additionally,

the¢ role of the project roads in increasing income levels is closely
linked with the realization of complementary agricultural and rural
industry growth in the project area. This will take time. However,
preliminary traffic counts on two of the roads indicate that, though
the roads arc not yet completed, they are already used by substantial
amcunta of traffic and provide promise that the project goal will be
achieved.

The current efforts by the BRBDFO to munitor achievement of the project
goal and purpose are not sufficient. Unless corrected, this may impede
the final evaluation ufter completion of the project. In addition, the
office is not informed in a timely manner of lack of progress and pro-
blem areas. The Bicol Roads Evaluation Project (BREP) has been estab-
lished tc monitor and evaluate the implementation phase of road con-
struction and the effectiveness with which ma‘ntenance capability is
being upgraded. It is also to document soclo-economic benefits aceruing
in the project influence areas. Howvever, though a considerable amount
of work has been accomplished and the unit is ataffed by hardworking,
dedicated, and well edureted personnel, they are hampered in the exe-
cution of their vitally important role by lack of technical experience,
Technical consultancy is recommended (Filipino-U.S.),

FINDINGS ABOUT PROJZCT BENEFICIARIES

Though the nroject {3 still far from complete, there are indicationt
that the rural poor in the rones of {nfluence of the roaus will re-
ceive significant benefita from the project. In the rmall barrio of
Baliwvag Viejo at the end of %he partly coupleted and already uaeable
Pili-Mataoroc secondary road, the 2.hcur walkx (no road connection
existed %erore) has besn reduced %o a LS.minutu trieyele or jeapney ride
at & cot of PL.5O per npagsendeT. © vare .utetant.al Lraffic of about
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50 tricycles and 50 jeepneys per day has been g:nerated on this
road. Tranaport costs for shipping a sack of rice to the market
place have dropped from F3 per sack (by animal and boat) to F1.50
per sack by vehicle, Also, on the almost completed San Isidro-
Litmanan secondary road, the generated traffic in jeepneys and mini-
buses has exceeded the original estimates and sugges. s a substantial
increase in mobility of the low income category of the population.
Confirmation of these favorable trends will, however, have to wait
for campletion of the post-project Panel and Traffic Surveys.

LESSONS LEARNED

a. As stated in the narrative of the report, the original one year
project implementation slippage was due in part to the GOP change
in fiscal year, shortage of funds, and other budgeting problems
during 1976. If USAID had provided for progress payments to the
GOP to cover the cost of funding ALE contracts, a minimum of
6-8 months may have been saved in the preparation of final designs.
Thus, the entire bidding process would have been advanced, con-
struction started, etc. Cash flow is now even more critical.

b. If the GOP bid evaluation procedures are to remain as presently
administered, a 6-8 months processing time has to be built into
future construction implementation schedules.,

¢. 'The project highlights the importance of determining design
standards based on botn economic and technical considerations and
the need for including a broad spectrum of alternatives in the
evaluation,

d. Assuring edequate maintenance of the road system is a most
difficult goal to achieve. Maintenance training is an effective

means of correcting poor maintenancc¢ performance, but the effort must

be suatained over a subatantial time period to change maintenance
attitudes and nractices,

UNPLANNED EFFICTS

None.
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Status of Conszt—iction Contracts

Table A.l presents an overview of the status of all 25 contracts
let on the Bicol Roads Project. Presented in the Table are the
length of road sec~ion and pavement type; length of bridges; name
o contracter and contract amount; the dates of bid received, con-
tract award, ccatract start, and date of scheduled and estimated
campletion; percentage completion as of July 1579; mumber of total
amployees per contract and percentage of employees that are locally
hired; and summaries of the slippage.

l. Contract Starts

Notice to proceed has been granted in all but 3 contracts, and
two of those are expected to be received diring the month of
Auguat, the third by December.

Findings:

The reason these contracts werz ths last to be bid/negotiated is
due aimply to the normal processing delays.

2. Costs

The total comtract umount of #253.2 million or 331‘.16 million
exceeds the original Project Paper estimate of $11.9 million
(PP Annex C, Table 18, Items 1-3) by about $22.5 million.

The total construction cost eastimate found in the PP was based
upon a saall caple of late 1974 unit cost prices furnished by
Ministry »f Public Highways (MP) and Provincial Englneering
Of2ice (PT)) ith a 10 inflation factor for each of four years,
The avera”~ of the unit cost prices eveatually bidded is double
the original estimates (3ee Appendix 6). The total cost of con-
tracts awarded vo date is $34.4 million. Additional overruns,
due to price cacalation claunes, etc., of 15% ($5.2 million),
will remult {n a total cost more than triple the original esti-
sate, Other notable cost increases are Right-of-Ways $350,000
vs. $219,000; Superviaion $2,472,000 va. $1,216,000 and AME
Detailed Lesisn $1,007,000 vo, $608,000 »34irated.

Portunataly, sraffic alio appears to have been underestimated, as
has the increase in vchicle operating cont. Thua, as discussed

elsewvhers in this report, the increasn in conastruction cost appears

to have benn offset Ly even larger increases in benefits, and the
net ~2¢ 1t (s that the Prcject (s ustill economically feasible
previded the roads are maintained,
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The major factors for this cost overrun are:

C.

The original estimate was extremely low. For example,

the most erpensive secondary road was estimated at only
$4k,000/)m which in late 1974 had to be a bare minimmm

at best, even assuming a fair subgrade to start with. The
low estimate is especially curious since the first "energy
crunch” with its major price increases had already pessed.
In addition, drainage structures can easily cost $40,000

per km in 1979.

Turthermore, the average cost of siziple gravel feeder roads
currently under construction under the Project amounts to
$43,192/in which is only $1000/m less than the most ex-
pensive rosd estimated in the PP, Same of the roads in
the PP were estimated as low as $11,000 per k.

Inflation in construction cost has been averaging close to 154
per year, not 10%.

The design of all the roads including the "Feeder" have been
upgraded by the GOP. For example, there are now 67 km of
Portland Cement Concrete Surface roads that originally were
Double Bituminous Surface Treatment (DBST). Moreover, the
upgrading of the pavement design standards would account

for $6.3 million of the $22.5 million increase. All bridges
on secondary roads have been constructed 2 lanes wide.

Wider travel ways and more drainage structures than originally
specified have alio increased the cost. As stated in the

1978 evaluation, the bulk of the subprojects are located

in lowland areas vhich flood frequently and concrete pavements
withstand flooding somewhat better than other pavements (see’
Table 1). In addition, considerably less maintenance is
required for concrete pavements, which would partially relieve
the burden on pruvincial and city engineering offices for
maintenance. Second, finished subgrade elevations were signi-
ficantly raised from existing grourd levels to prevent flooding
and vashouts, particularly of feeder roads; hence, substantially
more earthwork is involved than originally envisioned, Given
the soll quality in the Bicol Region, the AAE deemed it the
most appropriate strategy to follow to achieve a reliable
network of all-weather feeder and secondary roads.

It should bYe noted that all cost overruns have been borne by the
GOP. However, unless these overruns create offsetting incremental
benefits, the project goal of achieving a self-sustaining rise

in income levels of the ruiral poor in the Licol Region may come

at the expense of reduced incame levels of rural poor in other
regions in the Philippines. Coat overruna, even if borne by

the host govermment, should therefore not be taken lightly.
Section D of this paper analyses the extent to which the up-
grading and cost increases were economically Jjustified, This

i3 done in part to guide future project design.
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The average cost per kllometer of the various road types
categorized by pavemert tyvpe are presented at the bottam of
of Annex A. It should be noted that bid prices being sube-
mitted to the MPH as of July for similar types of road
construction have been averaging 27% above these listed in
Alnex A,

3. Completion Dates

The ALE estimated completion date for the latest project is
October 31, 1581, This is 23 mon%hs later than estimated in PP
(Annex H denotes Nov. 79).

Findinga:

As stated in the 1978 evaluation summary, the primary reason for
the initial project delay of almost one year --- GOP fiscal year
changeover, insufficient initial budgetary allocations, and lack

of adequate staff levels for effective project management -.-

have been rectified and pose no further impediments to project
implementation. This coupled with the 9-month average time taken
to procesgs a construction contract accounts for almost all the
slippage (see B-5). It also explains the slippage of the December 31,
1978 date for all contracts to have been awarded as stated in the
1978 evaluation report. The latter is far in excess of normal
contracting practices. Three months should be sufficient. The
approval process should be simplified. This has been brought to the
attention of all the govermment offices involved.

It should be noted that the bulk of the contracts (18) will be
completed by the end of the 1980 calendar year.

4. Overall Schedule 3lippage

The weighted overall project completion is 32% vs. the scheduled
h1%. Thus, the slippage as of July 1, 1979 is almost 10%. This
slippage does not take into account the initial project delay of
one year discuased above,

Findings:

During the interview of contractors at their respective

Job sites, (only two of whom were on schedule) a variety of reasons
were offered when confronted with the question as to why they were
behind schedule, Foremost was the shortage of dicsel fuel, es-
pecially during the months of March and April 1979, which they
claimed caused them cquipment downtime. All indicated they now
have to pay higher than market prices on a cash basis in order

to get enough oupply to keep fully operational. The pocsibility
of improvement of fuel allocations for contractor:c was discuased
with an Agsistant Minister of Public Highway:z in Manila. le
aguured us that this was very nigh on the oriority list »f problem
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areas that the new Minister of Public Highways was attempting to
resolve and ir. fact a solution was expected shortly.

Numerocus contractors noted their late start after receiving notice

to proceed. This was caused by the many months delay iu receiving

said notice (8.8 months average) after submitting their bids, which
turn had forced them to find "other work" in order to stay in

business. Often times after the notice to proceed was finally received,

porticns of that "other work" aad to be completed before certain pieces

of equipment could be mobilized for the firm's Bicol cantract.

As noted in the last colum of Table "A", this often resulted in the
loss of valuable dry wecther months. The first six months of the
calendar year are known as the dry weather months and July through
December is the rainy season. However, rain was not contimuous in
July and August in previous years and some work was accomplished.
However, the months of June and July in 1979 have had considerable
rain, and the contractors stated this as their biggest reason far
major prcduction slippage during those 2 months.

There was also a shortage of cement for about two months which
apparently lasted until the price of cement had almost doubled from
14 Pesos to 27 Pesos per U0N-kilo bag. The shortage temporarily
affected those contractors whose prime effort was bridge construction
and/or drainage structures.

Only minor right-of-way problems were mentioned and these were not
causing the contractors any delays.

Most of the contractors have apvlied for time extensions on their
contracts for all or a combination of the reasons stated above. A
few extensions have been granted and meny more are presently under
study by the consultant engineering firms.

Schedule Slivrage Due to Administrative Reasons

The average clapsed time between Time of Bid and Contract Award was
3.5 months. During this period, all papers were being processed in
the Bicol. The average elapsed months fram Ccntract Award to Notice
to Proceed (Construction Start minus ten days) was 5.3. During that
interim, all paper work was being processed in Manila. This totals

to £.8 months average processing time per contract. An average of 5.9
months of the dry seagon wes lost per contract. But this {s a minimm
estimate., Due to the considerable uncertainty as to when the notice
to proccec could be expected (anywhere between 2 to 10 montha after
contract award) contractors were not prepared to immediately
commence their BSFRP Comitment after finally receiving their notice
to nroceed.

Emolozzcnt

he project paper was highly optimistic in their custimates of the
local employment Lmpact of the project. It obviously saw this as a
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labor intensive project. However, all but 2 of the 25 contractors
are Manila based, zost with ample heavy construction equipment.

When interviewed by the evaluation team, they acknowledged they did
not comsider these con’racts to be labor intensive. And, though con-
sidered by the GOP, labor intensive methods for this Project were
rej:cted as impractical for reasons of cost, time, and management.

It would be fair to say that the 1550 employees noted for the month
of June will be the "peak." Factoring in the rainy seasons, 1000
employees per month average is a conservative estimate of average
employment through 1980. Employment was ccnciderably less for 1978
and will be less for 1981. Thus, the 4-year average would run closer
to 700 employees than the 2500 projected in the PP. This relates to
a total of 2800 vis 7500 (3 years) as estimated in the PP. Again, it
would be fair to assume that the average local hire will be close to
two-thirds of the total. Thus, the total man years of local employ-
ment would be 1867, or about 21% of the 9000 man years estimated in
tie PP.

A&E Consultants

The Bicol Secondary and Feeder Roads Project was broken down into a
series of subprojects. These in turn were placed into four groupings
by geographical area. Four separate contracts were negotiated with

differeat architect/engineering companies whose responsibilities included
the design of roads and bridges within their group. The four firms were

slow in mobilizing sufficient personnel to man the survey and design
teams required to complete road drawings and contract bid documents
in a timely manner. Once those hurdles were overcome, the four firms
have performed well.

Located at the field office of each firm is a small soils laboratory
which handles all but the compression testing of concrete cylinders.
There are ample records to back up the fact that all materials used

in the roadways and concrete have been tested and aporoved prior to

use. Density tests are taken at regular intervals in the road base

courses.

Some aggregate materials, some cement as well as some base and
surface courses already placed have been rejected. The contractors
had to remove the rejected materials be they bulk or placed and
furnish new or redo as the case may be. In summary, there is strong
evidence that the quality control throughout the project is good and
effective.

BRBDPO and USAID Monitoring

The quality of the construction work is of high quality. The eva-
luation team considers this ls due in great part to the active
monitoring of contractors and A&E firms by PMO, BRBDPO and USAID.
Unannounced inspection trips have been most effective.
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9. late Contract Commletion Penalty Clause

All construction contracts have a "late completion penalty clause"
vhich states thet from 500 up to a maximum of 2000 Pesos per day
may be assessed against a contractor's final payment for each day
that he falled to camplete his contract by the date specified.

Investigation into the past history of the MPH in regard to this
matter indicates that contractors are seldom penalized. A way to
get around it is more often the norm. This defeats the purpose
of having the clause in the contract vhich is to get the work
completed on time.

The atatus of campletion of the Bicol contreacts is not good. Of the
22 contractors presently working, only six are marginally on schedule,
the other 20 ranging from 3% to LOY behind schedule. (Source is from
the BREDP end of June monthly report). Many of the coltractors have
applied for time extensions for a variety of reasons, but the ALE
consultant and PMD stated that only a portion of those extensions
will be approved; most of the contractors cannot complete their

work on schedule.

Therefore, the penalty clause should be invoked in applicable cases.
This would put "teeth" into adherence to contract terms. This of
course assumes project adninistration does not delay processing of
invoices for contractors vho do adhere to the terms and schedules.
Hopefully, this would lead to more efficient coantractor mobiligzation
and performance.
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Table A.2 Maintenance and Construction Characteristics of Various Road Types in the Bicol Region

3
Ease of Construction Esse of Maintenance Typhoon Flooding Resistance
specia lized
Qualicy equipmernt
Pave<ent Type Control requirerant
Grzvel Easy None All should be well requires major rehabilitation and road
within Provincial may be closed for a wonth.:
Cirgle Bitu=inous Fairly easy ninor maintenance capability requircs local rchabilitation and road
Surf:zce Treatoent (SBST) if applied in a timely may be closed for a few days.
manner.
nuble Bituminous " . minor "
Juriiace Treatment (DBST)
bitur noOus Difficult nmajor requires minor rehabilitation usually
C. .- o 2te (AC) without road closure.
Zecza,t Zoncrete {(CC, PCC) Moderately majorz "
difficult

- ‘,‘(T-

‘I “texincas spreade+,
Ber #fix Plant,
P-+ing Machine,
Tzonlem Riller,
S.condary Crusher.

"

“Lurge cement mixer
or mixing Truck,

Paving Machine,
Secondary Crusher.

3Auumes that drainage ditches and structurc
have been properly maintained.
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Maintenance Prozr

1.

2,

Snan—

Introduction

The Project Paper emphasizes the importance of ensuring that
the local road system will be maintained on a regular and con-
timuing basis after completion of the project. Without this
assurance, the project roads would deteriorate in less than

10 yeurs and the AYD investment of $10 million loan would be
lost, and equally important, the additional F225 million direct
outlay by the GOP.

Our observations indicate that th2 roads (local and national)

in general show no signs of nreventive maintenance and very
little of periodic maintemance. Rehabilitation takes place

vhen the road has deteriorated to an almost impassable con-
dition. Most of the maintenance equipment is either down for
lack of parts or beyond repair. With the exception of the PM's
shop in Albay and Iriga City, the management of the repair faci-
lities leaves a lot to be desired. Obtaining spare parts per
govermment procedure is a Iruatrating and time-consuming endeavor.

The causes of poor maintcnance verformance have been camplex

and interrelated. Pirst of all, the provincial goveimments have
erronecusly viewed maintenance efforts as low priority and easily
postponable so that budget allocations destined for maintenance
are often shifted to other needs. Secondly, difficulties in
recruiting, training and retaining qualified and motivated pearson-
nel at both the managerial and vocational levels severely hamper
maintenance operations. Thirdly, maintenance operations are small
scale and widely scattered, and are inherently difficult to nmnage;
maintenance is more a managerial than an engineering problem.
Flnally, inadequute domestic financing mechanisms;meven supply

of spare parts, fuel and materials; and delaycd replaccaent of equip-
ment frequcatly undermine the efficiency of maintenance operations,

PEO Physical Plantg

8. The nev Camarines Sur Provincial Engineers (PEO) offices are
proceeding at an extremely slow pace. The PHO is optimistic
that they will be complete by next apring. The present equip-
ment repalr facility is cluttered with azsorted "down"
equipment. Many pieces will soon be offered for public sale,
The apare parta room 13 very amall but will be expanded when
existing offices are vacated. An inordinate lack of manage-
ment i3 evident.

b. The PXO shops at Albay are a positive example of a well
managed, orderly and properly organized facllivy. The new
office facilitics are nearing completion and the entire plant
chould be functional within a few monihs.
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c. Naga City has fair facilities with additional office space
yet to be completed. They rent all needed equipment fram
the Minisiry of Highways Area Motorpcol so they do not yet have
the parts and repair problems of the PRO's.

d. Iriga City has new facilities under construction. They
have good management and appear to have adequate kmow-hov.

Maintenance

2ach of the four above-named faclilities recently received from
the Ministry of Highways the following new equipment: 2 dump
trucks, 1 grader and a "Mighty-Mite" that are to be used only
for the maintenance of barangsy roads. All of their other
equipment, with few exceptions, obtained via FDAP/Excess
Property. Though most excess property has had a short but same-
times useful life, most feedback on its use was not positive.

A miniram of 50% is already beyond economical repair (if parts
could be found) in less than 3 years of use. A proposed USAID
Order "/JID-Pinanced Rehabilitated Excess Property,” specifies
the coniition of AID-financed equipment after rehabilitation.

If operstionalized, such procedures may correct this situation.
It shall be given careful consideration. 'With

the exception of Naga City, who rents equipment, they stated

a need for additional equimment and prefer nev to excess. All
are looking forward to the arrival of equirment (3 million dollars)
being purchased wnder this project, (see Table B.l for listing)
the status of wvhich is as follows:

The IFB's should go out by November , with bid openings scheduled
for December and purchase contract awarded in February 1980,
Shipping time, processing through customs, servicing and deliver-
ing to cities/provinces would make realistic operstiomal date no
earlier than 1 July 1960. The peackage is also programmed to
purchase approximately $250,000 of spare parts. In addition,

it 1is suggested each bidder should include a maintenance program
to support the parts and maintenance for five years. Three equip-
nent mamfacturers in the Philippines indicated they are prepared
to do this if required.

4, Maintenance Munding

The present Equivalent Maintenance Kilometer (EMK) is J11,3kk4

per kilometer and is cxpected to increase to F13,300 next year.
Although all local govermment engineers allowed they could use
more money, the consensus seemed to be that they could manage
vithin those rates. All stated that they received their maximm
allowable as their respective provinces always put up the required
matching funds. The cities, which receive 100% from the National
Govermaent, and the provinces stated that they receive their funds
quarterly and mostly on time, though occasional delays in the
allotment seriously affects the supply of spare parts.
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5. Purchasing of Spare Parts

If the PED's et. al. adhere to the government legal procedures
for purchasing spare parts, the absolute minimm to obtain any
part (be it large or small) is 6 weeks. If funds are in short
supply, this easily stretches into several months (see Table
B.3 for the complicated procedure required to obtain spares).
Some equipment at Camarines Sur has been down fcr a year.

The Albay PED and the City Engineer of Iriga have managed to work
out an arrangement whereby cash advances will be made for cost

of part. Personnel rides the bus round trip to Manila to purchase
the parts in one or two days and equipment downtime is often
limited to less than one week, Although not strictly in accord-
ance with regulations, it does have the sanction of the various
govermment officials ® ncerned. Therefore, one could conclude
that there is a possibility that in some distant future, the
legal procedures will be amended to provide a more efficient

spare parts procurement system,

6. Maintenance Equipment Being Used for New Construction

Presently, the PED's are engaged in numeraus new construction
projects which often ties up their equipment for months. The
PRO's should consider phasing out of new road construction except
on & contract baais, and should utilize all their equipment re-
sources for maintenance of all provincial roads. The new equip-
ment package cited in section C above stipulates that it may be
used only for road maintenance, though this might be difficult

to enforce.

Furthermore, it i{s recommended that the maintenance of all national roads
in the cities should be by the Ministry of Public Highways (MMH),

and city streets and roads should be maintained by city engineer-

ing offices. This could greatly simplily the management of the city
road maintenance systems,

7. Maintenance Training

a. Introduction: The Road Maintenance Training Program is being
mpfanented by Roy Jorgensen Azsociates, Inc, uncdar the
Bicol Roads Project. The l8-mounth GOP contract began June 5,
1978 will be completed December 15, 1979. It has been ex-
tremely succescful in having trained 9L persons, or 2%
more personnel, than i{nitially projected. JSome of thoce
trained have already gone bhack to their provinces and have
run a training clazs for others without consultant super-
vision.

b, Objectives and Course Dutline

The main obJjective of this effort i *o increase the road
maintenance capabilities of provinces and sities within the
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Bicol River Basin Program area., The mechanism to achieve

the main objective is a management system to control the

use of availrble human and physical maintenance resources.

The management system must be implemented by training main-
tenance menagers, and assisting them in the use of the systenm.
A team of trainors is being instructed to enable them to train
others in order to achieve contimuity of the program after the
consultant's departure in late 1979. 1raining materials and

a management system have been developed to fit provincial and
city organizations.

Training materials have been developed to assist Filipino
local govermment personnel in the iraining of maintenance
managers. The material is used in nine workshops. The

format consists of instructional guides with transparency
projection plus workbook cese problems. Work methods, such

as how tc Jermanently repair a pothole, are also incorporated
into the training. (See Table B.2.) These courses are slide-
tape, audio visual presentation prepared by the Manpower
Development Service of the MIH, and these types of courses
have been very successfully used in other developing countries.

The proposed management system emphasizes control of resources
rather than peso expenditures. The system i3 similar to the
one now in use by the MPH, some provinces, and cities and
exphasized by PDAP,

The project test area i3 the provinces of Camarines Sur and
Albay; and the Cities of Naga and Iriga. At a later time,
the training team will train personnel in the provinces of
Sorsogon and Camarines Norte; ana .he city of Legazpi without
conaultant assistance,

Tne classification of trainees and approximate numbers of each
follows:

Tent Area Engineer Managers Foremen Capataces
Camarines Sur 9 10 25
Albay 1 3 13
Iriga 1 2 3
liaga 0 2

I any 50
Qutaide the Test Area, Fatirated:
Sorsogon 2 L
Camarines lorte 3 5 20
Legazpl 2 10
. . o
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The maximm number of persons per workshop is restricted

to 20. Tia trainees are combined into two groups; engineers
managers and foremen, and foremen and capataces. Thus,

the nine vorkshaps are heing presented ¢o five graups af
managers in the test area and will be presented to five in
the remnining Basin area. Funding arrangements graining
outside the test area have not been made, The Project
Manager and the MPH Region V Director have bLeen requested

to resolve the matter.

The training workshops include:

Course Title Duration

Trainee Classification

1. Maintenance by Objectives
(Planning and Programming) 3 days

2. Orientation to Maintenance
Management 2 days

3. Workload Balancing &
Staffing 2 days

L. Otaffing & Work Mcthods* 2k days
5. Scheduling 2 days
6. Work Reporting 1 day

T. Performance Svaluations 2 days

8. Putting it together 1 day
9. Making it work 1 day
175 days

Engr. Managers & Foremen

Foremen and Capataces

Engr. Managers & Foremen
Foremen & Capataces
Foremen & Capataces
Foremen & Capataces
Engr. Managers & Foremen
Engr. Managers & Foremen

Foremen & Capataces

3 for Engineera and Foremen
8} for Foremen and Capataces

Total Projected Perconnel to be Trained Through Nov, 1979

Province and City

Clagaification Iriga Naga Camarines Sur Albay Total
Engineer Managers 1 1 10 2 1
Foremen 3 2 10 ) 21
Capataces 23 3 » 18 56
Total 7 6 52 26 )8
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4. Problems

There is no assurance that the trained maintenance aanagers
will use *he system even vhen they recognize the advantages.
They may have trouble in printing the forms required although
they will be furnished enough to begin next years work. Some
do not have duplicating facilities and probadbly will rely upon
the PMD-MPH to do their printing. Cost is always a factor,
but with PMD-MFH help they can manage iL.

Resistance to change: All forms, concepts, and subsystems

have been reviewed and approved by a technical panel made up

of those vho will use the system. A steering committee has

been used on occasion to review total concepts and voiced no
objection. The actual use of the system, once the consultant

has phased out in December of 1979 is hopeful but, unless
strongly supported by higher govermment levels, is not guaranteed.
PDAP/MLOCD can play an active and supporting role.

e, Continuation of Training Program

The PE0's City Engineers and an Assistant Minister of Public
Highvays were queried, not only as to their thoughts on the
success of the training progran to date but also as to the
possibility of its continuity wvhen the consultant departs

in Decemder. They were unanimous about its merits to date and
desired that the program should be continued for several more
years. All were wvilling to assume a proportionate part of the
funding. They would prefer to have the classes held locally
rather than in Naga. The Assistant Minister of Public Highways
indicated he would delegate the responsidbility for the conti-
miation of the training program to the Director of the D in

Neaga.

If funding is availadle, it would be very beneficial to have
the existing consultancy extended for at least another year.
This would enhance the probability of field implementation of
the training program. Institutional organiszation and funding
will be critical indicators of recognition of the crucial
importance of contimuity in maintenance training efforts.



Equipment

Motor Grader

Road Roller Stl,
Road Roller Pneum.
Truck Dump 6m3
Small Trailer
Truck-Plck up
Dozer D.4 class
Loader 1 3/4 c.v,
Backhoe Loader

Conc. Mixer 2 bg.,

Alr Compressor
125 ctm.

\later Pump, 3"

Truck, hater

R.C. Kettle (l00 gal) &

Vib, Compact

Transportation for
Personnel-jeecp

All unit costs tnclude parts ind supplies

Allowance of approximately C,

VOTAL ANOULT

$2,940,000

Table B.l
IFB Equipment l.ist

Cost Total

Total $ Unit Cost

Cam., Albay Naga Iriga Units (000) (000)
3 3 1 l 8 65 520
3 2 3 1 7 35 245
2 3 )\ 4 25 100
12 10 6 4 32 28 896
1 3 2 20 40
3 k| l 1l 8 13 104
1 1 )\ 3 50 150
1 1l l 1l 4 50 200
2 2 L 3 6 45 270
2 2 1 1l 6 9 54
2 1 1 1 3 11 55
4 2 2 1 9 2 18
2 2 1 l 6 28 168
2 1 l 8 6 48

4 2 2 L 9 4 36
L l l 1 4 9 _136
2,040
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Table B.2 - 1i.t of York !ethods Audio-Visual Presentations
['repared by !'PH Manpower Development Service

ROAD MAINTENA:ICE

. Vegetation Control

+ Erosion Contvoi (2 parts)

« Cleaning Minor Jdrainaiv Structure

+ Hand Cleaning orf vitches

. Repair of Minor Drainage Structures {2 narts)
« Spot Patching with [remix

« Spot Patching by rFanetration (2 paric
. Skin Patching

« Spot Patching with Gravel

« Grading Unpaved surracc:

. Grading Unpaved Shoulders

+ Regravelling

« Road Sign Haintenance

Training

« Tralning Orvientation (2 parts)
. Ring Master Operation

Equipment Jervicing

« Introduction to freventive pHalntenance (2 parts)
« Basic Dally Maintenance (2 parts)

« Specilal Dally Maintenance for Rollers

« Speclal Dally Maintenince for Heavy Iquipment
o P/M tialk-Around Inspectivas and Loads iests

o P/M Lubrication (2 puarts)

. P/ ofor Adr Cleaners

o Basilc B/M for Larterica

» Intermediate /.0 tor dlectrical Systeas

o P/ for Dicsel Puel Syrtonmg

o P/Mfor Desel Bnglnes

o P/Y o far Clutches
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Table B.3

REASONS FOR THE EXCEFSIVE DELAYS IN THE SUPPLY OF SPARE PARTS TO MAIL/TENANCE
EQUIPMENT IN THE PO MOTOR POOL OF CAMARINES SUR PROVINCE

A very large vercentage of the equioment in the PBEO motrrpool of the
Camarines Sur province is presently out of commission due to lack of
spare parts. This represcnts a large cost to the province and alsc the
overall eccnomy of the Philippines. The evalustion team was not able to
estimate this cost because of lack of clear records on the number of and
reasons for the deadlined equipment.

There are a number of reasons for the excessive amounts of irmobile
equipment in the motorpool of the PR, Of these, the most important are:

1. Much of the equipment 1s excess property equipment
that was not properly overhauled, and continues to
require an excessive number of repeirs to keep
going (some poorly rehabilitated before provided to province).

2. Inadequate driver training and driver attitudes
cause rough handling and unnecessary breakdowns.

3+ The equipment receives incdequate nreventative
maintenance,

4. There are long delays in procuring spere parts due
to inflexible adnministrative orocedures and lack of
funds.

0f the above reasons, the most important by far appears to be the excessive
delays in the procurement of spare parts, vhen a part is necded and this
applies to expensive parts such as a crankshaft as well as cmall parts

like a fanbelt, the following chain of events muct be completed before

the part can be installed:

Minimun Time
Event Required
1. The PEO prepares a requisition. 1 dny
2. The provincial governor approves the
requisition when available. 1 weey

3. The provincial treasurer checks “he nvaile
ability of fundas. If Nnda are not avalle
able due to, for axnmple, the quarterly
allotment of <he central governrent oy
maintenance being delayed, the treasura» must
delay approval until the allotnent arr.ves. 1 Weex
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Minimum Time
Evonts Required

L, According to PD 326, a schedule of bids

is solicited. 1 week
5. dJontractors present bids and the committee

of awards selects the successful contractor. 1 veek
6. The provincial coutractor prepares e purchase

order. 1 week
7. The contractor delivers the part, 10-15 days
8. The new part is inspected by reprencntatives

of the provincial auditor, treasurer, and

gpvermpr's office, and they rrepare a "waste

materials" report on the old part. 1 week

Q. The part is ready for installation,

At best, therefore, it takes 6-8 weeks to procure s spare part. This
time can be far exceeded if esasentiul percons in the approval chain are
not available due to holidays, businecs trips, or for other reasons.
Further, delays occur if the part {5 not available in the province, but
must be procured from Manila. In that case, the inspectors must travel
to Manila to perform the various physical inspectiona. According to the
Camarines Sur PPO, the total delays i{n the procurement of a spare part
can easily take 5-6 months,

An obvious solution would be to allow the province to maintain a stockpile
or reserve of parts from which withdrawals can be made with very little
time delay. The astockpile could be replenished at the slow and cumber-
some procens described above, but time delays in the replenishment of the
stockpile would not have a serious effect on the availability of equipment,
though inventory costs might be significant.

The PEO of Albay province end the City of Iriga have obtained permission
from the governor or mayor and the provincial and city auditors to main-
tain s small stockpile (leas than 100,000 in value) of fast moving
replacement parts. This has greatly reduced the downtime of thelr main-
tenance equipment. According to the Camarines Sur Treasurer, a request
by the PEO for such a parts reserve would recelve favorable conzideration
provided the value {s lena than }100,G00 and a warehouse (one i3 presently
under construction) with a asecure storage is avallable.
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Socio-Economic Monitoring of the Project

The evaluation plan for the Secondary and Feeder Roads Project relies
on the special Picol Roads Evaluation Project (BREP). It is headed
by a project manager (who is also an attorney). It will evaluate
suk-road projects in terms of their impact on income, income distri-
‘sution, agricultural production, and mobility. The BREP is under the
9RRDFO Program Management Department which reports directly to Manage-
ment Department which reports directly to the BRBDP Program Director.
The BREP monitors the progress of :the roads program through a series
of annual and quarterly studies and publishes the results as Annual
Panel Sur.eys, Quick Lock Surveys, and Small Surveys.

1.

Panel Surveys

The groundwork for the Panel Surveys was laid in 1974 by the Social
Survey Research Unit (SSRU) of the Institute of Philippine Culture
(IEC). In April 1974, SSRU interviewers visited a random sample
of 3240 households in the 33 municipalities of Camarines Sur. A
broad spectrum of data was collected to be used as a baseline
ageinst which to measure socio-economic progress in the Camarines
Sur portion of the Bicol Program. During 1974 and 1975, a mumber
of research reports (16) were published on the results of the
surveys. Of particular interest from the point of view of impact
evaluation are the reports #2 on rice farm harvests and practices;
#8 on employment: #10 on unemployment and underemployment ; #9 on
travel patterns; #13 on household incomes and expenditure patterns;
and #16 on the availability of the various travel modes between
municipalities in the Camarines Sur Province and the passenger
travel costs.

It appears that the 1974 Panel Survey offers a satisfactory base-
line against which to measure progress in income patterns, income
distribution, and mobility. However, it applies to the Bicol River
Basin area and does not enable assessment of the incremental impact
of the Bicol Roads Project. Further, it applies only to Camarines:
Sur Province. No 1974 baseline data are availabie for Albay
Province, a portion of which is included in the project area.
Finally, the compatibility between the data collected during the
1974 surveys and subsequent panel surveys discussed below should
be carefully verified,

In 1978, a second Panel Survey called the Bicol Multipurpose Survey
was sponsored jointly by the Bicol Program Office end USAID. The
Field Survey was conducted by IRC/SSRU. This survey was an improve-
ment on the 1974 survey in that it covered all three prcvinces
under the Bicol Program and included more questions on mobility
(trip frequency, trip purpose, travel times and costs) especially
in relation to health and educational facilities. It also included
questions on vehicle ownership, and placed a greater focus on
agricultural, economic and health issues. However, even though

the survey covered a larger area, the sampic¢ size of 1906 households



was smaller than that for the earlioir survey, 7The BEMS was
completed in early 1979 and the tapes and hardcover tabulations
vill be made available in the near futurs at various locations
in the Fhilippines for analysts. The BREDID i3 ceontracting some
analytical studies utilizing USAID grant funds. There are plans
to repeat the field survey in 1981,

Currently, another survey utilizing a modified BMS format is in
progress under the auspices of the BREDPO., This survey, called

the BRBDP/BREP Panel Survey 1, started in January 1978, The
household interviews for the Roads Stbt-Project 1 zone of influence
(San Isidro-Lidmanan-Cabusao secondcry and feeder roads) were come-
pleted in that year by the BREDFO. A contract was awarded ($500,000)
to the Executive Management Group, Inc. (MII) of Manila to collect
the survey information on the other road projects, to prepare the
data for computer processing, and to rrocess the data. The special
project is scheduled for completion in Fedbruary 1980. The survey is
behind schedule. BREP personnel advised they had not yet worked
with EMGI people,

The purpcse of the Panel Survey 1 apparently is to collect baseline
data that would focus more on the zones of influence of the project
roads and be more transport related than was the cage for the 1974
Panel Survey and the BMS of 1978. However, comparison of the
questionnaires of the BMS and the Panel Survey I does not reveal

a great deal of difference in the types of questions asked, either

in socio-economic areas or in the transport area. The Panel Survey 1l
goes into slightly more detail in trip purpose classificaticn and
asks the reapondent to indicate his level of satiasfaction with travel
conditions at the time of the survey.

The last two Panel Surveys discussed above appear to offer a satis-
factory baseline against vhich overall socio-economic progress of
all development packages, including the overall Bicol Program and
the Bicol Roads Project, can be measured. It also appears possible
to use these surveys in assessing the incremental impact of the Bicol
Roads Project on the mobility of the general population residing in
the Bicol Region. However, they cannot be used for measuring the
incremental impact of the transport improvements on the incomes of
farmers or for ex-post justification of the design standards for the
roads. For the latter purvose, traffic counts on the project roads
after they are completed would be necessgary.

Quick Loock Surveys

The Quick Look Surveys are basinwide, as opposed to the Small Studies
which focus on specific muinicipalities, and are used to assess the
impact and verformance of a single project in the Bicol Basin. The
evaluation plan calls for at least two of these to be completed each
year. One study has been completed to date, and a second study is

in pro’ress.
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A Quick Loo¥ Survey 2nmpleted rercently (the Pre-construction
Renort) attermnts to develnn transnors-related vaseline Jata
necessary for assesclng the irmpact ot tne Bicol ‘cads Yroject

The ‘nterview te~hnloue wes used tc collect intermation fram
“ruck oncraLors o vehicle operating ccsts, velumes of carso
transported and tariffs: from wholesaler:, cuparcane onerators,
copra dealers, and pgrain millers on sales valvmes, origins and
destinations of stocks, and “ransnort cocsts and handling charges:
and from onerators of passenger vehiclzas for information on
nassenger lcad factora, vehicle utilization, and passenger fares.
The study therefore ls a combinatlcon transportation census and
study of the markteting/distribution crnannelz for come of the
important »roducts of the region.

The need for this *re-Consiruction Swrey arose due to the lack
of this type of information in the nanel surveys. It was
succescful in collecting 2 signifl'icent amount of information.
Hovwever, it anpears that the reliability of the data is not
sufficient to vamrrant i+s nse as 2 vaceline for future assess-
ment of the imcact of the 3lecl Roads trcject, A major problem
is that the information as cnllected from the re,pondents was

not adequately checked for ace:racy and reasonableness, cite
Just, one example, the datn *~1lected nn vehicle operating costs
(Table A=VI) chows fuel costs 15 2 rvercentage of total vehicle
overating and maintenance cost varying from § to 73 rercent., This
range s unaccentable and indicates misunderstanding of the ques-
tion by the resnondent, errors in transcribing the information

or inaccurate record keening.

It 15 sugpected that this Pre-Constriction Survey be rereated

with more emphesis nlaced in cbtaining accurate data. In addition,
conclderation chould be given to cxranding the cize of the sample,
Technical asciztence (combination of Vi‘tnino and U,S.) to the
BREP to assict irn the desiygn and execution of this study (s
recommended,

3mall ¢ ies

Thece studlies are meant Lo facus on subrecions or munizivalities
They are desirmed to fenerate {information reauired #£ar rlanninge

or evaluating the Imract 7 area sveclie rojeca. one
such study nas been comnleted and another o in praaass,  sotn
of thece are, in fact. rasinwide and micnt be =ore anrrsnriagsely
called a .uzc; locr cwyvey,

The fircst zrall surevey add
clties 4> ~revide Tinds o
It 1o baced on ctralmt L
af rgrrespte nistoripl !
that Qedins will o v Lo
maintenance,  Toourlo Loe ocnclustion xn ool L, :“v oL

frecaea oe abilicy of fhe cvavintes ~nd
v she mpintennnen ot tholrs rond ot
Ine mrodoctinng ot o anore Cime sorion

acoman and cxmanditares, L: 2one aden
" i

nsTpeninT in Ane o avosgr

0
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which 1t wns arrived at is ~ren to question., it may te worth
considering the institution cf a follow-on studv whicnh goes
into more dutail on the various scurces of revenue and expen-
diture categories by the provinces and citiec, [Irojections of
each of thesc income and exvenditure categories under various
assumptions as to the state of the coverall Philippine economy
and possible developmert in the Bicol Region may provide a more
satisfactory basis for assessing the availebility of funds for
maintenance then the highly aggregated approach followed in the
study. This can be programmed an! funded under the Bicol Grant
project. (See Appendix 7 and 3.)

A second small study ainms at assesiing the capability of the
provincial engineering departments to adequately maintain the
local road network. It focuses on the availability of manpower
and the availability and cperating condition of the maintenance
equipment. The study i{s now being prepared in draft form and
should be navailable in the near ruture,

A small study currently in nrogress is the Employment Generation
Study. The purpose of this study is to monitor the utilization

of local labor on the roed construction projects and to estimate
the {mpact of the rcad preiects on reducing unemployment in the
B8icol Region. This gtudy :s far techind schedule because of dif-
ficulties in obtaining the information from road contractors.

Most of the contractors claim they d5 not have time to fill out
the simple questionnaires, Additionally, FREP lacks sufficient
authority to directly contact contractors. For example, to

oktain information on contractor's labor force, the evaluation
team was advised the request has to be routed via a chain of
command, e.g., from BREP to the Progran anagement Department
(D) to the Prozram Management Office (PMO) to the ALE supervisor
to the contractor. It has not proven possible to conduct a survey
under cuch cirsumstances,

Findinzs and Recommendations

The BREP 0f{ice has a vital role in the monitoring and evaluation
of road project imnacts and vroviding staff recormendations for
remedial action where necescary. Thourh staffed by dedicated and
wiell educated perronnel, the ataff lacks axverienced senlor tech-
nical expertise {1 ¢the design and exccution 92 sophisticated
surveys, such as attemphted in the Yuiel, Culek Icor. snd Jmalld
Studies., Furthermore, i% anpear:s they have not sunervised the
work of survey ccnsultanta, There has also been hipgy attrition
in BREP, It ia therefore recommended that techniol asciatance
(FLLin~-17,0,) bo sravided 4o the ARTD, Sueh soanyltant(s) showld
be "1 rfly qualified (n vhe desim and execution a2 swreys nimed
At =enaurinz <he Limact »f tranarore nrotects, It LS alac rocoms
mended that she HESP be siven more authorist o sogquest lata frop
capsuriction aontraclors,
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Though the Panel Surveys appear to provide satisfactory
information to measure increases in mobilivy in the Bicol

that can be attriduted to the Bicol Roads Project (though this
should be carefully verified), there is also a need to collect
baseline traffic flow information in the two-province 3icol
Roads project area. Traffic flow information will provide an
estimate of the increases in income that can be expected from
reductions in vehicle operating costs. More importantly, the
provisional findings of this evaluation team suggest that the
govermment may want to reanalyze thc decision to concretize
certain road sections. Traffic flcow information will be essential
for any anticipated ex-post Justification of the pavement design
standards. Traffic counts and Origin-Destination studies should
be started as soon as possible. This is normally the function
of the Ministry of Public Highways, and they should be urged to
expand their program of traffic surveys in the Bicol Region.

If this cannot be done in time, an alternative would be to con-
duct such a survey by the Bicol Roads Project Office using the
resources of the BREP,

Economic Analysis

In the 1977 Revaluation Study of the Bicol River Basin Development
Project Secondary & Fseder Roads (hereafter referred to as the
"Revaluation Study"), it was recommended that the design standards
of several of the roads be upgraded by (a) increasing the height of
their cemterlines above the waterline and (b) substituting PCC and
AC pavement for the originally proposed DBST pavement, The first
recammendation appears quite appropriate for those roads located in
areas that are frequently flooded, and the increased cost of earth-
works, right of vay and the like appear justified. However, the
decision to upgrade the pavement quality was made without the bene-
fit of a complete economic analysis. Though the upgraded roads, in
spite of their higher cost, still appear economically feasible (in
that their discounted (at 15%) benefits exceed the costs), the
decision to upgrade was very costly. The DBST alternative was not
included as an alternative in the Revaluation Study. Had it been
included, it would have yielded a far greater excess of benefits
over costs,

This section of the report first estimates the economic rate of return
of the upgraded rcads, as of August 1979, It takes into account the
unexpectedly high escalation of prices. It then reappraises the up-
grading decision and calculates the cost to the Fhilippine economy

of not selecting the DBST alternative,

The evaluation team judged that reappraising the almost completed
San Isidro-Libmanan-Cabusao secondary road would give a rcasonably
valid indication of the impact of price eccalntion on the nconomic
feasibility of all the BSFRP secondary road:t. This road has the
advantage that conta are well defined, and the traffic already using
the road provides a good check nn *%i¢ projeztions develoned in the
Revaluation Report. It wns not “.uscitle within thn time available
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to the evaluation team to reappraise the feeder roads. Their
economic feasibility depends to a large extent on the generation

of a higher value of agricultural production. Measuring this value
would have been difficult and premature due to the gestation lags

and the relatively short time these roads have * an open to transport.

1.

Reappraisal of the Economic Peasibility of the Bicol Roads
Pro]ec§

In view of the sharp rise in cost of fuel, cement and construction
materials in general and the additional cost of upgrading from
DBST to RCC and AC pavements, the econamic feasidbility of BSFRP
was submitted to an updated reunalysis by the evaluation teanm,
This section of the report reappraises the econamic feasibility
by (a) calculating the escalation in construction cost from
April 1977 to August 1979, (b) estimating the escalation in
benefits during the similar time period. (c) adjusting the costs
and benefits originally presented in the 1977 Revaluation Study,
and (4) recalculating the velues of the economic indicators
(economic rate of return, benefit/cost ratio, net present value).
In eddition, since vehicle tizaffic is a crucial element in esti-
mating benefits, traffic counts were taken on the Libmanan.

San Isidro road (which is already open to traffic and will be
officially dedicated in September 1979) to check on the original
traffic projections.

Tables D.l, D.2, and D.3 show the calculations for estimating
the increase in vehicle operating costs. Table D.l presents the
escalation in prices of ths individual items such as the cost

of fusl, maintenance, etc. that constitute vehicle operating cost.
Table D.2 adjusts the April 1977 vehicle operating cost to August
1979. Jeepneys shov the largest percentage increase in the run-
ning cost camponent (62%), followed by cars (52%) and bus/truck
(27). Cars have the largest increase in fixed costs (2%4),
followed by jeepneys (15%) and bus/truck (5%). All passenger
vehicles have the same increase in time costs (50%). Table D.3
develops the adjustment factor to convert April 1977 vehicle
operating cost savings to August 1979 values. The adjustment
factor derived here is 1.32, i.e., benefits derived from vehicle
operating cost savings increased 32%, during the 1977-1979 time
period.

Since vehicle operating cost savings are by far the largest
component of benefits on secondary roads, the adjustment factor
of 1.30 was used to adjust the 1977 benefits in the revaluation
study to the August 1979.

Table D.4 shows the adjusted costs and benefits for the San Izidro-
Libmanan-Cabusao road. Construction costs were assumed to have
increased by 154 during 1978 and 27% by 1979 over the costs as
estimated in the Revaluation Study and as estimated by the BSFRP
and evaluation team engineers.
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Benefits were cstimated under two assumptions concerning

traffic. One benefit time stream was estimated using the
original traffic projections as made in the Revnluation Study.

A second benefit time stream was estimated assuming that the
traffic would be only .658 x the projected traffic. The latter
may b2 a very conservative assumption and is based on the traffic
cbserved on the San Isidro-Libmanan road section during the traffic
counts of August 1, 2, and 3, 1979 before the road was officially
opened (see Tables D.5 and D.6). Though the road was rinished
except for minor details such as painting the centerline, ete.,
traffic may still be in process of bu:lding up and substantial
increases might yet be observed by next year.

The Internal Rate of Return (IRR) for the San Isidro-Libmanan-
Cabusac road after making the indicated adjustments for price
escalation is estimated at 24.84 assuming adequate maintenance
and that the projected iraffic materializes. It i3 17.7% if the
shortfall in traffic corresponds to the August traffic count.
The Benefit/Cost ratios are 1.82 and 1.20 respectively. Thus,
even assuming a shortfall in traffic, the road appears economi-
cally highly feasible. However, as discussed in the next secticn,
the upgrading of the road from "NBST to PCC is not economically
Justifiable as the econamic returns would have been much higher
if the original DBST design epecifications had been followed.

It is also worth noting that, if the required maintenance is not
applied, the IRR of the road would drop to 16.3% under the assump-
tion that traffic materimlizes as projected. It would fall to

9.7 1if the observed August 1979 traffic is a true indicator of
actual traffic. (See Table D.7.) Thus, lack of maintenance would
seriously degrade the econamic feasibility of even a road with FCC

pavement. The analysis supporting the conclusion, though samewhat
rough, is shown in Table D.7. It i{s assumed that, without main-
enance, the road would have to be rehabilitated with an AC overlay
every tenth yecar. In addition, vehicle operating cost savings would
gradually decrease until, by the tenth year, they reached a value

of only one-third the value for a well-maintained road. Immediately
after rehabilitation, the vehicle operating cost savings would by

restored to the value correzponding to a well maintained road and

the cycle would be repeated. To repeat, the analysis iz rough.

It is the evaluation team's hope that the government will conduct

& more detailed analysis of this important issuc.
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Table D.1, Increase {n Motor Vehicle Operatiny Coats, April 1977-August 1979

ltem Price Percent Incruasc
Aprtl 1977 Aupust 1979

regalar pasoline LGS/ L ter P85/ e 96
diesel fuel #1.16/11ter Pl. o/l Lter 50
lubricating ol!l P6.00/qrt P£9.10/art 52
tirea 267 .9/ttre P304,05/ttre 1]
mifutenance unknown unknon 15 (estimated)
capital:

car £28,000/unict P35,000/untt 25

jeepney 32,000/untt 37,000/unit 15

bus 94,000/unit 99,000/untt 5

truck unknown unknown 5 (estimated)
timo con:l §8/day Pl2/day 50

Source: BREP and Evaluaticn Tecam Estimates,

lAnaunmp the government will (acroase the minimum wage from 8 pesos per day
(April 1977) to 12 pesos per day in Auguat 1979,



Table D.2.Adjustoent of Vehicle Operat ing Cost from April 1977 to August 1979 mices.

Basic Running Cost Per Vehicle Per Kilometer (centavos per km)

Cars Jeepney Bus Truck
Fuel 11.20 x 1.96 = 22,932 12.9% x 1.96 = 25.36 20.24 x 1.50 = 30.36 27.22 x 1.50 = 40.8)
Lub <75 x 1.52 = 1.140 .82 x 1.52 = 1.25 1.91 x 1.52 = 2,90 2.22 x 1.5¢ = 3.37
Tires 1.68 x 1.13 = 1.90 1.3 x 1.13 = 1.95 5.29 x 1.13 = 5.98 8.64 x 1.13 =~ 9.76
Maint 5.98 x 1,15 = 6.88 4.2] x 1.15 = 4&.84 13.21 x 1.15 = 15.20 18.47 x 1.15 = 21.24
Capital 8.28 x 1.25 = 10.35 2.72 x1.15 ¥ 3.19 9.89 x 1.05 = 10.38 15.11 x 1.05 = 15.86
Time Cost: Cars - $6.72/hr x 1. 10.08 P/hr

SO =
Jeepney - 6.73/hr x 1.50 = 10.09 P/hr
Buses - 10.10/hr x 1.50 = 15.15 P/hr

This assu=es the governrment wullincrease the minimum wage from B pesos per day (April 1977) to 12
pesos per day effective (retroactively) to May 1979.

Basic Fixed Costs

Cars - .51 P/hr x 1.25 = .64 P/hr
Jeepney - 3.68 P/hr x 1.15 = 4,23 *

Buses - 9.41 P/hr x 1.05 = 9.88
Trucks - 9.18 P/hr x 1.05 = 9.64 "

Source: Revaluation Study and. Evaluation Team Estimates.

EE-
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Table D.3 Adjustment of vehicle Operating Cost Savings to the Year 1979

1977 cost x ad justment factor = 1979 cost

Savings in running cost (pesos)

cars 142 764 x 1.52 = 217001

Jeepney 197,956 x 1.62 = 320669

bus 629 359 x 1.26 = 568630

truck 669.116 x 1.27 = 849777

Total 1 699,225 x 1.51 = 2 256.097
Savings in Fixed Cost (pesos)

cars 15,021 x 1.25 = 16776

Jjeepney 190,309 x 1.15 = 21883

Bus 344,519 x 1.05 = 362060

truck 235,146 x 1.05 = 246903

Total 785 295 x 1,06 = 846,595
Savinges in Time Coet (pesos)

care 197 925 x 1.50 = 296888

Jeepuey 348038 x 1.50 = 522057

bus 361890 x 1.50 = 342835

truck 0 0

Total 907,853 x 1,50 = 1,361,780
Total Savings 3,392,373 x 1.32 = 4 464 472

Source: Evaluation Team and Appendix 60 of the Reevaluation Study.
Appendix 60 Lo the only source of {nformation enabiing the
updating of traffic coet (Calabanga-Tinambac Road) bdut should
be represencative of the other roads. '



-35-

Table D.4. San lsidro-Libmanan~Cabusao Road:

Revaluation of Costs

and Benefits to August 1979 Assuming Adequate Maintenance

of Road. (1000 Pesos)
Costs Beneftts1 Beneftts2
1978 9150 x 1,15 = 10522
9 9150 x 1,27 = 11620
80 3644 x 1,30 = 47137 3117
1 3927 x .30 = 5105 3559
2 4210 x 1.30 = 5473 3601
k] 4464 x 1,30 = 5803 3818
4 4770 x 1.30 = 6201 4080
5 5060 x 1.30 = 6578 4328
6 5372 x 1.30 = 69831 4595
7 5687 x 1.30 = 7393 4865
8 5997 x 1.30 = 7796 5130
9 6318 x 1,30 = 8213 5404
1990 6636 x 1.30 = 8627 5676
1 6914 x 1.30 = 8988 5914
2 7189 x 1,30 = 9346 6149
k] 7408 x 1,30 = 9708 6388
4 7774 x 1,30 =10106 6650
5 8052 x 1.30 =10468 6888
6 8456 x 1.30 =10993 7233
7 8864 x 1,30 =11523 7582
8 9273 x 1.30 =12055 7932
9 9682 x 1,30 =12587 8282
2000 10092 x 1,30 =13119 8632
IRR = 24,8/ IRR = 17,7%
Diacounted Value (15%) 179236 32637 21589

Summary of Economic Indicators

Benefttsl

Bcnefitsz

NPV (1000 Pesos) 14701 363
IRR 2“.94 1717".
8/C 1,82 a0

Msauming traiic s projected {n feasibility
Assuming tratfic as observed (n Aupusc 1979,

gtudy,



Table D.5.Results of the Three-Day BREP Traffic Count, August 1, 2 and 3 on the San Isidro-Libmanan Section
of the Package 1 Project.

Trucks
Eus TIr-Trailer Total
Statfon Day Period Cars Jeepney Miri large Medium large or semi-trailer T-Cycie (ex-tricycle)

1 8/1/19 am 50 35 83 o 2 5 o 0 175

pm 39 56 67 0 i1 o 1 7 174

349

i 8/2/719 am 47 62 89 G 2 10 ) 15 210

pm 29 51 65 0 4 7 1 5 157

367

1 8/3/719 am 52 y A 86 1] 4 5 o o 22}

pm 51 50 42 0 5 9 (] o 122

3938

2 8/1/79 am 42 50 62 o 1 11 1 10 167

pm 38 &4 60 (1] 2 9 o 21 153

320

2 8/2/179 am 56 57 as o 2 16 o 13 219

pm 37 47 64 o 2 11 2 21 163

332

2 8/3/719 am 56 97 87 o 2 11 4 19 2586

pm L7 67 58 o 2 11 2 11 187

445

Ave. Daily Traffic 92 115 143 0 7 18 2 20 377
Vehicle Composition 232 312 382 0z 22 52 12 1007

Average Daily Traffic on Station 1: 371425 veh/day
2: 382462 veh/day
Average Daily Traffic for both stations: 377443 veh/day

-9E »
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TebleD.6. Comparison of Actual Traffic and Projected Traffic for the San
Isidro-Lidmanan Section of Package I.

Reference 2:

Reference J:

Traffic Observed Traffic Projected Traffic Pw jected
in August 1979 by Reference 2 for by Reference 3 for
ék.tcroncc 1) Opening Year (1980) Opening Yesr (1975)
Vehicles Vobhicles % Vehicles %
per_dasy per day par day
Care 92 24,4 157 27.4 48 2l.1
Jeepueys 115 30.5 83 4.5 14 7.9
Buses 1“3 37.9 43 705 l“ 7 09
Trucks 27 7.2 290 50.6 101 $7.1
Totsal an 100 513 100 177 100
Sources: leference 1: BREP Three-Day Traffic Count, August 1, 2, snd 3, 1979,

Techniks Planners, Inc and Integrated Philconsult Inc.
"Reevaluation Study of the Bicol River Basin Development
Project Secondary & Feeder Roads,' Departmmt of Public
Highways, August 1977 (Reference 1)

Bicol River Basin Farm-to-Market Roads, Transport Planning
Group, Bicol River Basin Council, Undated (Probably 1974)
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Table D.7. San Isidro-Libmanan-Cabusao load: Costs and Yenefits Assuming
Continuation of Present Inadcquate Maintenance Policy, (PCC pavenent)
(10CU Pesos)

Costs genefits 11 pencfits 22
1978 10522
9 11620
1930 4737 3117
1 4445 2925
2 4152 2732
k] 3360 2540
4 3568 2348
5 3275 2155
6 2983 1963
7 2691 1771
8 2398 1578
9 6064 2106 1386
1990 3627 5677
1 8027 5282
2 7427 4887
3 6027 4492
4 6227 4097
5 5627 3703
6 527 3308
7 4427 2913
8 3827 2513
9 3227 2123
2000 2627 1729
IRR= 16,37 IRR® 9,772

}Asauminn traffic as projected in feasibility study,
Assuming traffic as observed Auzust 1979,



Reaprraisal of the Pavement Upgrading Decision

This analysis rroceeds simply by comparing the economic indicators
of the DBST pavement alternative with those of the PCC, AC and
DBST/AC alternatives enalyzed in the Revaluation Revort.

Table D.8 presents the economic analysis of the DBST alternative.
Construction cost for the DBST alternative include the cost of
the upgraded design standards related to raising the road center-
line above the water level. Costs for the DBST alternative were
estimated by the evaluation team. For the same reason as dis-
cussed in the previous section, the reapvraisal was done only for
the San Isidro-Libmanan-Cabusao road. The evaluation team assumes
that because the traffic on the Libmanan road is somewhat higher
than that for the other upgraded roads, the conclusions concerning
the economic feasibility of upgrading will also hold for the other
roads.,

As shown in Table D.8, the IRR of the DBST alternative is 34,7%.
The NFV and B/C ratio at a 15% discount rate are P1L.2 million
and 2.90 respectively., Table D.9 presents an overview of the
economic indicators for the DBST, DBST/AC, AC, and PCC alternatives.
Though the NFV of all four alternatives is positive and therefore
all are economically feasible, the DBST alternative is by far the
superior one. Its NPV is $5,3 million ($700,000) higher than the
next candidate, and the construction cost is only $10.1 million
vs P15.3 million for the next cheapest candidate.

The columns in Table D.9 showing the incremental IRR and B/C
ratio indicate that the incremental benefit of upgrading the
pavement design above DBST is less than the incremental cost.

In other words, the evaluation team's analysis indicates that the
upgrading is not justified on economic grounds.

It may be of interest to note that the benefit time streams of
all alternatives are approximately the same. This is because
vehicle operating costs - the major determinant of benefits for
secondary roads - do not vary much between the four pavement
alternatives. From the point of view of vehicle operation, all
four pavements are equally smooth. The loss of NPV is almost all
due to the increased construction cost of the higher quality pave-
ments. In total, the evaluation team's provicional estimate is
that the additional construction cost due to upgrading exceeds
P47 million (46.3 million). The more durable surface is indeed
more expensive,

Finally, as explained in Table A.l of this report, the upgraded
pavement alternatives do not appear justified on technical grounds
either. Constructing a high quality DBST pavement is well within
the capability of the Philippine construction industry, and typhoon
flooding would require only local rehabilitation and might cause
road closure for only a few days with minor adverse economic

impact
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Tahle D,8, Calculation of the Costs and Benafirs of the San laldro-Libmanane
Cabusao Road with the DUST Alternative (1000 Penaa,. Auguat 1979 bPriceas)

Coata Renaftity

Lam 1000
8 3000
9 4150
1980 3597
31879
4162
4436
4729
5013
5324
5640
5935
6270
6589
6860
7136
7415
7700 IRR & 34,7%
7975
8383 NPV @ 154 = 14,253,710 pesos
8792
9202 B/C Q@ 15% = 2,90
9612
10023

O VDOV IWN

199

OOV~ WEWN -

~
o
o

Source: Revaluation Study and Evaluatfion Team,



Table D.9. Comparison of PCC, AC, and DBST/AC Upgrading Alternatives Against DBST Alternatives. (August 1977 prices)

Economic Indicator

Construction Incremental Qverall
Cost Improvement NPV IRR
Name of Road Alternative (P x 10%)  Level (#x10%) 2 B/C IRR  B/C
San Isidro-Libmanan- 1 10.1 DBST 14.2 34.7 2.9 34.7 2.9
Cabusao
2 15.3 DBST/AC 8.9 157 1 24 .2 1.7
3 17.0 AC 9.5 152 1 23.6 1.8
4 18.3 PCC 8.7 157 1 22.2 1.7 \
F—
H
Alternatives: DBST - Double Bituminons Surface Treatment '
AC - Asphalt Ccncrete
DBST/AC- Staging: DBST for 19380-1990; AC for 1990-2000
1CC - Portland Cement Concrcte

Hote: Cstimates for alternatives 1, 2 and 3 are derived from the "Revalwe tion Study" of August 1977.
Estimates for the DBST alternative were developed by the Evaluation Team.
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Estimarion cof the Cost of Promram Slippass

Trere are at least three losses associated with sliprage on the program
sehedule. First, there are the losses in benefits thut would have
accrued had a road been completed as scheduled. Second are the costs
of r~:1 cost increases in construction inputs such as cement, steel,
fuel and lubor. Third are the additional costu imposed on traffic

that i3 forced to use detours and must travel over the rough surfaces
of the roads during the additional time they are under construction.

This section will develop crude estimates of the first two costs.

Tae loas due to escalation of prices is assumed as the product of
total ccnstruction cost, the annual rate of price escalation, and
the number of dry months lost expressed as a fraction of a 17ar. For
example, the escalation lossea for road project 1 would be:

F26.416 million x 104 x 4/12 = P.881 million.

Where the construction cost is P26.416 million, the annual rate of
increase of construction materiels is 1Ch, and 4 dry months were lost.

The loss in benefits is calculated as the product of the first year
benefits and the number of dry months expressed as a fraction of a
year, For example, the losses in benefits for road project 1 would be:

$3.591 million x 4/12 = f1.197 million.

The first year benefits (#3.591 million in the road project 1 case)
are derivad from the Revaluation Study or, if not given there, are
assumed equal to 10% of the investment in construction.

Table D.10 presents the losses for each project. 1In total, the losses

due to zcnedule slinpage are aprroximately #2h million ($3.2 million),

or since the average loss of dry months is 5.9 months, about P4 million
($.54 million) per month of dry scason construction lost. About Ué4

of this loss 13 due to price escalation and 54% due to losses in benefits.

To repeat, the analysis is crude and the loss figures merely illustrate
the importance of avoiding implementation slippage. The evaluation
team hopes the govermment will undertake a more detailed analysis of
this problem which appears to be a concern in all of its ambitious
develoment undertakings.,

Q

This analysis is valid if construction costs increased by 0% a year
more than the general rate of price intlation in the econory. If such
4 relative increase in construction costs is not the case, then this
noint chould be reccnsidered.

YSAID comment: This ia a groas beneflt loss concept that faila to net
~ut the plunand social opportunity coats of the investment saved by the
deln, No» doea it congsider the delay of higher benefit levels in later
yeara., A conceptually more appropriate meazure of net brnefita foregone
Y the delay could be calculated simply by applying the socinl diacount
rate for she period of delay to the fcrecast net present value (NPV)

¢ the prosect delayed. The differcon~: betwern the adjusted NPV and

the oririnal NIV will represent the net scceial benelfit loat due to the
delay,
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Table D.10 Llosses in Benefits and Price Eacalation Due to Program Slippage.

Road Construction First Year Dry Monthe Zscalation Benefite
Project Cost Benefits Lost Loss loss
(million pesos) (million pesos) (months) (million pesos)(million pesos)
1 26,416 3.591 4 .881 1.197
2 11.634 1.911 8 776 1.274
) 26,909 4,612 4 897 1,537
4 12,986 827 2 «325 .207
5 15.378 .895 8 1.025 597
6 4.500 179 9 338 <584
7 11.489 2.204 8 .166 1.469
8 11.567 1.156 5 482 482
10 11,149 1,149 7 +650 670
11 A 16,705 1.671 6 835 .836
B 17.278 1.728 7 1.008 1.008
B-1 20,056 2,006 6 1,003 1.003
12 $.307 +530 9 «398 398
13 A 14,435 1,443 6 0722 0722
B 10,647 1.065 6 0332 «528
14 A 9.200 .920 6 460 460
B 1.429 142 5 1060 4059
Total 11.156 13.030

Source: Revaluation Study and Evaluation Team Estimates.
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of the Tirce-Day SREP Traffic Count, August 6, 7 and 8 on the

Pili-Mataorac Secondary Read

Bus Truck Tr-Traiter icta:
Station Day Yerios cars Jeepneys Miani Larye Sedium L.lrsc or Scmi-frailer cycle  {ua-tricvcie)
2 37579 am 3 33 0 0 3 0 G “ 33
e 0 35 0 ] 2 o ¢ 17 a7
2 8r7/7v m 3 14 0 0 H 0 2 25 e
pe ‘s 23 0 0 0 (] 0 1z 32
2 313154 am U 1 )] 1) 1) H G ic 12
C- b 1? o v G G ) 3 L
e tesle Yaaidico .7 a5.0 o 0 1. .3 23 .l !
-
[ ]
2Rl e v T tasln o truviil o Ltation tocats ! on the sidebranch fecler zo-d consin .o LEepns s
RS EE TR P
\>hicles *eloangine (o cownstructinn cantractors are excluded from the cnunts
=

T XTpU0



Comparison of Array)

. L6 -

sataoroc 3econdary oad,

Anmendix %

Tvattic and Projected Traffie tor the Pili-

Cars
Jeepneys
Buses
Trucks

Total

Traf{ic Obyerved Traffic Projected Traffic Projected
In August 1979 by Reference 2 for by Reference 3 for
(Reference 1) Opening Year (1980) Opening Year (1975)

Vehicles i Vehlcles ‘ Vehicles A
per dav per day per day
0 10,7 30 23.3 19 14,2
43 83.7 22 17.1 13 24,6
0 2 1.6 2 1.5
2 J.b 75 58.1 B0 59.7
56 100 129 100 134

Sources: fReference 1:

Reference 2:

Reference J:

BREF Three-Day Traftlc Count, August 1, 2, and 3, 1979,

Techniks Plannera, Iac, and Integrated Philconsult Inc.
"Reevaluition Study of the 3icol River Basin Development
Project Secondary and Fecder Roads," Department of Public
Highways, August 1977 (Reference 1),

8{col River dasin Tarm-to-Market Roads, Transport Planning
Group, Nicol River Basin Council, Undated (Probably 1974),

Vehicles bedonging to conetruction contractors are excluded from the counte,
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N . . m
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\ -
A e
3\ X
%A\
%
5\
&\
5)
‘
(Y
\
\\%G To

;ﬁn Vicente

LOCATION OF TRAFF!C COUNTING STATIONS
San 1SIDRO- LIBMANAN ROAD




L8 . ‘anendix 5
- s =

Trettic Count NO. I S

Trotfic Count NO, 2 (f) MO'2010¢

Bakweg Viejo

Bula Integrated Area
Development Prnject
(2,300 ha. coming
under irrigation).
AID loan assiatance,
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LOCATION OF TRAFFIC COUNTING STATIONS
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Compariccn of MPH and /20 Unrit Conctruction

Item 5o,

104

107
100
200

34

31k (3)

310
Loy
L6
hl3.A

ofl

with Contract Bid and Government Estimete (1979)

({esas)

Deserintion

foad and Dralanre
txcavation

Common Borrow
Selected Rorrow
Aggregate Buse Course

Single 3ituminous Swrface

Treatment

Double Bitw:lncus swrfuce

Treatment,

Bituninous Concrete (A0)
Clnss "A" Concrute
Reinlorcing Stocl

Reint'. Conc. Pire - 26"
dia,

Ave, 3Ix Culver:
Single Barrel;

taats (L9)

honondix o
ettt aeam—

Contract Govt.,
tnit P FE Bid Est,
'.“.‘tor’.. ‘.OO 55‘22 23.00 2low
DAY I LR 20‘00 ! .00 32000 29.00
el 31.()0 25.00 514.00 Sl.oo
fu.m. 51,000 30,00 61,00 62.00

i - - 2,600 (neg.)
:';.Tl - - 3,01‘0 3,0&
:':nlro - - 351‘ 265
¢lone B50.00 480,00 735.00 748,00
., “.20 5,20 7.10 T.15
Lode eomeuted by Bnp Div, =

3,040 3,770

Jourre: Project [eanr (puge 30)

20



Revenues and Expend{itures of the
PROVINC=Z OF CAMARINES SUKR, 1977-1978

(P000)
Kevenue Categories FY 1977 FY 1973
A. Cereral Revenue Fund
1. Real Property Taxes 681 654
2. Other Receipts 7,001 8,303
Subtotal 7,682 8,957
B. Koad and HBridge Fund
1. Real Froperty Taxes 220 224
2. Jther Receipts 4,893 8,969
Subtortal 5,124 9,193
C. Koad and 3ridge Maintenance Funds 2,142 3,079
TUTAL REVENUE 14,948 21,229
Source: trovincial Treasurer's Office, Camarines Sur.
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Arpendix 8

Revenues and Fxnend{turaa of rha Province of Albay

1976-78
()
Rcvenue Categories FY 1976 FY 1977 FY 1978
A. General Revenue Fund
l. Real Property Taxes 381,546,713 4413,133.27 458,903.05
2. Other Receipts 5,221,270.90 6,387,312.40 7,069,266,20
Subtotal 5,602,817.63 6,830,445.67 7,528.169.25
B. Road and Bridge Fund
1. Real Property Taxes 139,228.60 144,2641,22 152,050.22
2. Other Receipts 2,032,621.42 368,492.07 2,840,144 .46
Subtotal 2,171,850,02 512,733.29 2,992,164,68

C. Road and Bridge Mainte-
nance Funds

TOTAL REVENUE

Source:

1,602,481,00

9,377,148.65

3,265,508.00

10,608,686.96

s Bees BAAS RA)

Provincial Treasurer's Office, Albay.

2,069,000.00

12,589,333.93
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