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AMENDMENT TO 

PROJECT PAPER 

LESOTHO SOUTHERN PERIMETER ROAD 

PROJECT NUMBER 690-0076 

I. Summary and Reco-mmendations 

A. Recommendations
 

That the Administrator authorize a grant to the Government of
 
Lesotho of an additional eight million dollars ($8,000,000) in Economic
 
Support Funds which with a further contribution from~the Government of
 
Lesotho of the equivalent of two million dollars ($2,OPO,000) and the
 
prior contributions from AID of twenty-six million dollars ($26,000,000)

and from Lesotho of the equivalent of five mill on five hundred thousand
 
($5,500,000) will completely finance this project which has been
 
redesigned to the minimum compatible with achieving the goals and purpose
 
of the original project.
 

That the Administrator enlarge the prior source and origin
 
waiver permitting procurement under A.I.D. Geographic Code 935 to in
crease from two million two hundred fifty thousand dollars ($2,250,000)
 
to four million two hundred ninety-one thousand dollars ($4,291,000).
 
Much of the procurement contemplated in the original Project Paper as
 
Code 935 will shift to the Code 941 countries of Zimbabwe or Kenya.
 

That the other terms and conditions-of the original authoriza

tion remain the same.
 

B. Project Description
 

The primary components of the original project 1, Scope will not
 
be changed by this amendment. They are:
 

- Design of an all-weather, two lane road from Mohale's Hoek
 
south to Quthing in southwestern Lesotho for construction
 
with other donor financing;
 

- Rehabilitation of the existing bridges over the Seaka
 
River on the road from Mohale's Hoek to Quthing;
 

- Upgrading the existing road from Quthing east to
 
Qacha's Nek to all-weather two lane standard except for
 

- Construction of an all-weather, two lane cut-off road
 
through virgin territory between Mt. Moorosi and Mphaki
 
which will substantially shorten the Quthing-Qacha's Nek
 
road.
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The project goal is to facilitate economic development and
 
national integration through an all weather road network. 
 The project

purpose is to upgrade the basic transportation link between Qacha's Nek
 
and the western lowlands of Lesotho. 
 Both the goal and the purpose
 
remain the same as in the original project.
 

2. Project Costs.
 

AID's financing will include most of the Code 941 costs of
 
the project and $4,291,000 of the Code 935 costs. 
 The GOL will finance
 
$6,212,800 in cash for local currency costs of which $5,162,400 are
 
indirect Code 935 costs being local purchases of South African source.
 
Additionally the GOL will provide approximately $500,000 on an in
kind basis. The GOL will also finance $787,200 in foreign exchange
 
project costs.
 

C. Summary Findings
 

Both the Feasibility Study and the Project Paper seriously under
estimated the construction costs of the project. The extent of this
 
underestimation was discovered in the process of preparing the detailed
 
engineering design. The analyses in Section III of this Project Paper

amendment show that the project, redesigned to austere standards, is
 
technically feasible and that the costs estimated in this amendment are
 
reasonably firm. The economic analysis of the Project Paper has been
 
adjusted for increased costs and deferred benefits and concludes that the
 
project has an economically viable internal rate of return of 19.0%.up

from the original 17.2% primarily because of the great increase in
 
vehicle operating costs and because the principal returns on this pro
ject come from savings in those costs. 
 The revised project includes the
 
same sort of measures to protect the environment that were contemplated

before and should have the same positive impact previously anticipated.
 

Instead of having all road construction contracted out, the
 
revised project will in large part be carried out by force account.
 
Unlike many force account organizations, this will be a semi-autonomous
 
team with key management and equipment furnished by the grant. 
Measures
 
for effectively supervising the team are being established by the GOL.
 
This particular organization has been designed to avoid the managerial

and operational shortcomings of traditional force accounts. 
Upon pro
ject completion, it will constitute a resource of skilled manpower and
 
equipment which should expand the GOL's capabilities to construct and
 
maintain rural roads.
 

Based upon the collaborative redesign of this project and the
 
commitments of the GOL, the principal AID officer in Lesotho has
 
certified that the GOL has the financial and human resources capabil
ities to maintain and utilize effectively the capital assistance to be
 
provided under this project.
 

http:19.0%.up


II. Project Background and Detailed Description
 

A. Background 

1. General
 

On June 29, 1978 the Deputy Administrator authorized a
 
grant of $26,000,000 from Southern Africa Regional Supporting Assis
tance funds which, with a contribution equivalent to $5,500,000 from
 
the Government of Lesotho, was deemed adequate to finance the design
 
and construction of an all-weather road through southern Lesotho.
 
The road was justified on two grounds-incorporating the southern 
region into the national economy and protecting the inhabitants
 
of the region from the political and economic repercussions of
 
Lesotho's refusal to recognize Transkei as an independent state.
 
The justification has not changed. Its importance has, in fact,
 
been strengthened by Lesotho's growing need to raise rural produc
tion beyond subsistence levels and to incorporate this increase into 
the national economy.
 

The three districts to be provided access by the road,
 
Mohale's Hoek, Quthing and Qacha's Nek, hold over 25 percent of
 
Lesotho's population, 22 percent of the cropland, 36 percent of the
 
sheep and goats, and 28 percent of the cattle. Prior to South
 
Afri ' s assertion of the independence of Transkei, the region's
 
trade was with South Africa, in the southeast from Qacha's Nek and
 
in the southwest from Mohale's Hoek. The project was designed to
 
permit the region to substitute trade within Lesotho for tradi
tional trade within what has become the Transkei.
 

The project was originally recommended in the Lesotho
 
Transportation Study of March 1974 to open up the region to develop
ment programs and to integrate it into the national economy. The
 
project was given priority following the report of a special UN
 
Mission in early 1977 which assessed the impact on Lesotho's economy
 
of Transkei independence.
 

2. Various Desigr~sand Techniques 

In March 1977 an AID team recommended a $20,140,000 
grant to provide equipment, labor, commodit:ies and a 9 person OPEX 
technical team to assist the Ministry of Works to upgrade the 
existing roads and tracks along most of the project alignment 
through a thus reinforced fo:ce account. 

In March 1978 an AID-financed feasibility study* 
recommended that a significt~tly higher standard road be designed 

*By Louis Berger International, Inc. 
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and, because of the increased difficulty of new construction over 
upgrading, that it be built by internat±onal construction contractors.
 
The Ministry of Works was to receive training and equipment for 
road maintenance. 

In June 1978 the Project Paper modified the feasibility
study's recommendations to conform to funding limitations. AID 
would finance the design of all the road, but would finance construc
tion only for the portion from Quthing to Qacha's Nek, and this 
portion was to be given a double bitumen seal coat on grades in 
excess of 10 percent and on the most heavily traveled portions. The
 
first 50.3 km. of the road, between Mohale's Hoek and Quthing, were
 
deemed in sufficiently good condition* not to require further work
 
to assure all weather access to the region; this section was also
 
considered likely to receive other donor financing. The basic
 
design criteria were as recommended by the feasibility study, which 
were still substantially higher than :he criteria recommended in 
the March 1977 AID assessment.. 

Ou April 5, 1979 the Min stry of Works signed a 
contract with Frederic R. Harris, Inc. (hereinafter referred to as 
the Consultant) for preparation of det:ailed design and bidding 
documents for the entire road and for supervision of construction 
of the portion from Quthing - Mt. Moorosi - Mphaki - Sekake's 
Qacha's Nek. The work also included designing and supervising
rehabilitation of the Seaka Bridge across the Senqu River 15 km. 
north of Quthing on the road to Mohale's Hoek. The design criteria 
were to be as recommended in the feasi.bility study and shown in the
 
following table.
 

Design Criteria 

Design Speed Platform Width Surface Width Maximum Gradient
 
Terrain kjh meters meters %
 

Flat 100 12 7 4
 

Rolling 100 10 7 6
 

Hilly 80 10 7 V
 

Mountainous 60 9 7 10
 

3. Cost Consequences
 

in August 1979 the Chief Roads Engineer and the Senior
 
Roads Engineer of the Ministry of 'orks, accompanied by AID engineers,
 

*An exception to this was the Seaka Bridge which needs rehabilitation
 
to carry heavy truck traffic.
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reviewed the Consultant's designs. Concern over whether the design
could be constructed within available funding led to requests for 
cost estimates. The extraordinary increase in those costs to over 
$121 million led to an intense search for an alternative way to 
achieve the project's goal and purpose within available funding. 

After extensive discussions with AID and the Consult-ant 
and consideration of the costs of various alternatives, the Miniirtry has 
decided to divide the work. Only rehabilitation of the Seaka Bridge 
and construction of the cut-off from Mt. Moorosi to Mphaki,
including the 80 meter Quthing River Bridge, are. to be constructed 
by contractors. The remaining portions of the road between Quthing 
and Qarhas Nek are to be constructed by force account. Design

istand-rds have been a"mterely redurepd All brldoon (nt-her thn qpi,n 
i and Quthing) have been eliminated. The resulti- road will beA.J89_kM, 
long as opposed to the 155 km. indicated in the Projact Paper and
 
the existing road of 209 km. Average speed under best conditions
 
wilL.- be reduced from 40 kph to 30 kph. Construction is to,-take 
three and a half years instead of the earlier planned two and a 
half years. These changes bring estimated costs down from $121 
million to $41 million. 

A summary of the estimated costs of the revised project
 
are as follows: 

Engineering Design $ 3.0 
Construction of cut-off and bridge 15.6 
Rehabilitation of Seaka Bridgw .2 
Construction supervision and force 

account management 3.6 
Force account mobilization 1.6 
Force account equipment 5.5 
Force account POL 5.2 
Force account materials 2.5 
Force account personnel 3.7 
Evaluation .1 

TOTAL $41.0 

The project as redesigned will substantially meet the 
original project purpose of an all weather transportation link 
between Qacha's Nek and the southwestern lowlands without resorting 
to transit through the Transkei and the utilization of the South 
African road network. It will also increase the originally projected

17.2 perceut internal rate of return to 19 percent, highly acceptable
 
in comparison to the 10 to 12 percent opportunity cost of capital in
 
Lesotho. While the revised approach will take longer, it will
 
create a pool of skilled manpower and equipment that can expand the
 
Ministry's construction and maintenance capabilities. Further, the
 
short term gravelling and minor upgrading of the existing track per
formed by the Ministry of Works with the support of EEC funds as an
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interim response to the border situation should, with minor mainte
nance, hold up through the construction period. 

The revised approach has been worked out in careful
 
collaboration between AID and the GOL. The skill and persistence
demonstrated by the Ministry of Works in achieving the redesign and
 
the alacrity with which the Ministry of Finance has committed an
additional $2 million provide impressive evidence of the GOL's 
capability and conitment with respect to the project. 

An interesting and exceedingly important feature of 
the redesigned project is the substantial ancillary benefit to

Zimbabwe as a newly-designed Code 941 country. A wride range of 
construction materials are expected to be obtained from there. In

.addition, several firms are interested in the contract for construc
tion of the cut-off.
 

There do not appear to be any further opportunities

for cost reductions unless major sections of the road are deleted 
from the project in their entirety. Such truncation would be
 
undesirable on political, economic, and technical grounds. 

B. Detailed Proeect Description 

1. Goal and Purpose 

The goal, purpose, and end-of-project status remain as 
given in the original Project Paper and stated in the previous

Su--zary and Recommendations section.
 

2. Outputs 

The three vajor outputs: (i)a two-lane road constructed
between Quthing and Qacha's Nek; (ii)final design completed and 
,tender docunents prepared for an improved Gravel 1 standard road
 
between Mohale's Hoek and Quthing; and (iii) reinforcement of the
 
Seaka Bridge remain as given in the original Project Paper. The
description of the first output is 
now changed, however. Rather
 
than 155 km. constructed to Gravel 1 standard, there will be 189 km.
 
constructed to improved Gravel 3 standard.
 

3. Inputs
 

a. A.I.D.
 

Rather than th,_2 two major inputs: (i)an A & E
 
contract for final design of the road from Mohale's Hoek to Qacha's

Nek and for construction supervision of the road from Quthing to
 
Qacha's Nek; and (ii)construction contracts for the road from Quthing

to Qacha's Nek and for reinforcing the Seaka Bridge, inputs are
 
changed to read as follows:
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(1)An A & E contract for final design of the road
 
from Mohale's Hoek to Qacha's Nek, for construction supervision of
 
the cut-off- from Mt. Moorosi to Mphaki, and for staffing a semi
autonomous construction management team;
 

(2)Construction equipment, materials, and POL for
 

the semi-autonomous construction team.
 

b. Government of Lesotho
 

The GOL will now fund and issue a contract for 
reinforcing the Seaka Bridge. Other inputs remain as given in the 
original Project Paper. 

4. New Assumptions Regarding Inputs and Outputs
 

Employment of the semi-autonomous construction team
 
using a force account method for upgrading 151 km. of existing

track to improved Gravel 3 standards is based on three important

assumptions:
 

a. That the team will be able to recruit the combination
 
of laborers, semi-skilled and skilled workers, clerical and super
visory personnel listed in Annex III.D.l. necessary to do the job.

A review of the number of Basotho workers with these skills who
 
have gone to South Africa, but who periodically return when oppor
tunities at appropriate pay levels arise, the ability of the team
 
to offer competitive pay, the outputs of the various technLcal
 
training schools combined with the training operations built into
 
the team's approach, and previous GOL experience with force account
 
indicate this is a reasonably safe assumption. 

b. That the GOL will be able to come to agreement

with the engineering design Consultant to staff the semi-autonomous
 
team. The GOL's informal discussions with the Consultant and the 
Consultant's sample list of the people it coulV provide indicate 
agreement can be reached. Should agreement not be reached, enough
time is available for the GOL to turn to an alternate firm. 

c. That substantial competition from qualified
construction contractors can be obtained from Code 941 sources for
 
the reduced portion of the road being tendered. The Consultant and
 
REDSO staff have reviewed availabilities in Zimbabwe, Malawi, and
 
Kenya and conclude that this is a reasonable assumption.
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III. Project Analyses 

A. Technical Analysis 

1. Technical Requirements. The essential design require
ment of the project is to provide all weather access to Qacha's

Nek thrugh Quthing, Mt. Moorosi, Mphaki and Sekake. The existing 
road between Quthing and Qacha.'s Nek was described in the Project
Paper as "such that even a short :ain can render it impassable due 
to its slippery surface, poor drainage, rockfalls, and because of
 
unpaved fords used for stream and river crossings."
 

The Project Paper recommended constructing the road 
to improved Gravel 1 standards, i.e., with a gravel surface 7 meters 
wide over a formation or platform width of 11.3 to 8.0 meters and 
with curves that would permit speeds to 100 kph in flat and rolling
terrain, 80 kph in hilly terrain and 60 kph in mountainous terrain. 
Maximum grades, however, ranged from 4 percent in flat, to 6 Lercent 
in rolling, to 8 percent in hilly, and 10 percent in mountainous 
terrain. More rapid construction permitted by a wider road was
 
apparently a key factor in the decision to go to these standards
 
rather than the narrower (5.5 m over 6.0 m) Gravel 3 standards 
recommended earlier by AID. "Conforming to this width with the use
 
of modern heavy equipment would be impossible in mountainous terrain 
if a reasonable time schedule is to be held -- this because in a 
width of six meters, equipment pieces could not pass one another." 
I Berger III 20.* The Project Paper picked up this notion and on 
page Li characterized the 5.5 m over 6.0 road as "one-lane," although
for regular traffic it would be characterized as a two lane road.
 
It also accepted Berger's recommended emphasis on increasing design 
speed in the mountains from 50 kph to 60 kph. The Project Paper
(page 24) indicated that this was warranted because
 
of the primary classification and the geographic importance of the
 
road. (Refer to typical G-3 section and notes on following pages.)
 

When the Consultant's preliminary cost estimates showed 
that constructing to G-1 standards would far exceed available funding,
the subsequent discussions suggested that speed requirements were 
the principal contributor to the high costs. Summarizing a meeting

with AID on October 25, 1979 the Consultant wrote: "The Consultant's 
opinion was that cost savings to be obtained from decreasing formation
 
width and/or steepening grades, while keeping the horizontal alignment

standards, would not reduce construction costs by anywhere near the
 
levels of the Feasibility Report." Apparently tightening the wide, 
high-speed curves was still not coLjidered as a means to further cost 
reduction. The decision to reduce the horizontal as well as the
 

*No one has since contended that road construction would be 
significantly hampered this way.
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EXPLANATORY 	 NOTE ON GEOMETRIC STANDARDS OR DESIGN CRITERIA 

References are made throughout this amendment to design criteria or 
geometric standards. The table below shows these as normally defined
 
.by the Ministry of Works, Government of Lesotho. As can be seen in 
the diagram on the preceding page, formation width refers to inter
face between the sub-grade and the sub-base while carriageway width 
refers to the uppermost surface of the road. 

The Consultant's initial design used G-1 standards modified to 
broaden formation width to 14 m and carriageway width to 9 m. The 
portion of the road for other donor financing remains designed to 
this improved G-1 standard. 

In preparing the comparative cost estimates of constructing the 
cut-off to G-1 or G-3 standards, the Consultant put G-1 width at
 
9 m over 11.2 m and changed the maximum G-; gradient from 10 percent 
to 12 percent. The Consultant also then used a modified G-3 standard 
which broadened the width to 6 m over 9 m. 

The entire road to be built by this project from Quthing to Qacha's
 
Nek will be 	at the improved G-3 standard. 

Road Type Terrain Design Speed Cross sections Gradients Curvature(k. ~h) (tes) ( dqes) 

O Min. Formation Surface Ma t Max. 

Bitumen 1 Rollng 100 80 9.7 6.7 4 6 1.5 3.17 
Hilly 80 55 9.7 6.7 5 8 2.5 6.75 
Muntain 50 35 8.0 6.0 8 10 6.5 16.25 

Gravel Rolling 100 80 11.30 7.6 4 6 1.5 3.17 
Hilly 80 55 11.30 7.6 5 8 2.5 6.75 

Mountain 50 35 8.0 _. 8 10 6.5 16.25 

Eitumen 2 Rolling 80 60 8.0 5.5 5 8 2.5 5.75 
Gravel 2 Hilly 60 50 8.0 5.5 7 11 4.5 8.25Mountain 30 25 8.0 5.5 10 12 18 33 

Bitumen 3 	 Rolling 60 50 6.00 3.5 5 8 4.5 8.25 
Hilly 30 35 6.00 3.5 8 12 6.5 16.25 
Muntain 30 25 5.00 3.5 10 14 18.0 33
 

Gravel 3 	 Rolling 60 50 6.00 5.5 5 8 4.5 8.25 
Hilly 30 35 6.00 5.5 8 12 6.5 16.25 
Mountain 30 25 6.00 5.5 10 14 18.0 33.0
 

Gravel 4 Rolling 60 50 4.0 3.5 5 8 4.5 8.25 
Hilly 30 35 4.0 3.5 8 12 6.5 16.25 

Mbuntain 30 25 4.0 3.5 10 14 18.0 33.0 
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vertical criteria to a modified G-3 standard--speeds of 60 kph in
 
flat or rolling terrain, 30 kph in hilly and 25 kph in mountainous
 
terrain; gravel surface 6.0 m wide over a formation or platform
 
width of 7.2 m; 14 percent maximum grade and 330 maximum curve-
raises issues of whether the Project Paper's design requirements
 
can still be met, issues of providing all weather access, of
 
handling the anticipated traffic, and of increased maintenance
 
costs because of lowered capital costs.
 

2Z. All-Weather Access. Surface and drainage are
 
the critical factors here. Both the G-1 and the G-3 roads are to 
be gravel surfaced except on slopes of 10 percent or more where
 
both receive a double bitumen surface coat. Thus, the surfaces are 
the same. 

The drainage criteria for the G-1 road were not 
spelled out explicitly in either the Feasibility Report or the
 
Project Paper. Criteria set out in the Lesotho Transportation
 
Study of.March 1974 were incorporated by reference. They are as 
follows:
 

(a)Major Structures - Bridges 20 year recurrence
 

(b)Large Culverts over 1800 mm 10 year recurrence
 

c): Small Culverts up to 1800 mm 5 year recurrence 

(d)Drainage Ditches 2 year recurrence
 

The G-1 drainage criteria used by the Consultant 
were apparently higher than these judging from cost estimates. The
 
G-3 criteria now proposed will be 50 years for the Quthing River
 
Bridge, 5 years for all culverts, and 2 years for drainage ditches.
 
In the revised G-3 design there are 300 culverts under 1800 mm in 
diameter and 100 larger. Reducing 100 large culverts to 5 year 
recurrence should not materially affect year around use of the road. 
This will be discussed further under maintenance. 

3.. Traffic Capability. The traffic carrying capacity 
does not appear to be affected by the reduction from G-1 to G-3 
standards. This is because the critical part of the road--the part 
over 10 percent in slope--is the same with both alignments. Testing 
the road's capacity with the maximum projected annual average daily 
traffic figure from the Project Paper--1281 vehicles per day in the
 
year 1999-shows that the road could carry that amount of traffic
 
within one day.
 

One half of the average daily traffic, or 641, is 
the average number of vehicles going in either direction. The 
portion of the road with slopes over 10 percent is 30 percent of 
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189 km. or 56.7 km., rounded to 60 km. Half of that will be downhill,
 
so slopes that will reduce trucks to crawl speed total 30 km. in
 
length and 641 vehicles in line with 15 m from radiator to radiator
 
would stretch out for 9.6 km. Under these conditions, a loaded slow
 
truck rand vehicles behind it)would travel a total distance of 39.6
 
km. at crawl speed. Crawl speed at 6 km. an hour for 39.6 km. would
 
take 6 hours and 40 minutes. The remaining 148 km. at 30 kph would
 
take nearly five hours !or a total time of 11 hours and 40 minutes.
 
Not pleasant, but feasible. This example shows the dominant impact

of the vertical slopes on speed and thus also shows that reducing
 
the horizontal alignment to the G-3 standard does not materially
 
change the through put capability of the road.
 

4-. Maintenance versus Capital Costs. Changing the
 
alignment from the better than G-1 standard to which the Consultant
 
was designing to the modified G-3 standard now proposed, has made a
 
significant change in estimated construction costs by reducing it
 
from over $120 million to $41 million. The Consultant's comparison

of the G-1 and G-3 costs for the cut-off between Mt. Moorosi to
 
Mphaki illustrates the capital cost consequences of the change in
 
vertical and horizontal alignment.
 

G-1 (27 km.) G-3 (30 km.) 

Clearing $ 73,000 $ 31,000 

Topsoiling 456,000 639,000 

Earthworks 4,239,000 2,037,000 

Surfacing 360,000 405,000 

Drainage 1,665,000 1,638,000 

Culverts 74,000 44,000 

Structures 1,410,000 780,000 

Since the G-3 alignment follows the natural contours
 
more closely, there is a dramatic decrease in the amount of earthwork.
 
Costs of cutting and filling are more than halved, going from $4,239,000
 
to $2,037,000. The trade-off is an increase in length of 11 percent
 
from 27 km. to 30 km. This is reflected in an increase in surfacing
 
costs from $360,000 to $405,000.
 

The slightly longer road (189 km. versus 155 km.)
 
would not, however, have greater maintenance costs. The surfacing,
 
base course, sub-base, slopes and erosion controls are the same for
 
the G-1 and G-3 roads. The G-3, however, has far less earthwork
 
susceptible to water damage. This is because it is a much less
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artificial piece of work; its construction will disturb far less of
 
the natural terrain than the G-1 aligrument would. The principal 
structure in the two alignments, the bridge over the Quthing River,
 
also highlights this. Its length decreases from 200 m to 80 m.
 
Instead of four piers, it needs only two, and they are both out of
 
the water whereas the longer G-1 bridge had three piers in the
 
water.* The Consultant found "no significant difference in maintenance" 
costs between the G-1 and G-3 alignments. 

5. Construction Techniques. The March 1977 AID 
analysis of this project recommended upgrading the existing road 
using a force account with equipment and a 9-man management team 
provided by an AID grant. The Berger report and original Project
Paper recommended using contractors to save time and money and 
because the cut-off through virgin territory was a far more diffi
cult job than upgrading the existing road. The presently proposed
approach combines the techniques, using force account to upgrade the
 
151 km. of existing road and using contractors to construct the 38
 
km. cut-off and the Seaka Bridge. This raises the question of
 
whether the GOL can reasonably expect real comlpetition from qualified
 
firms on small portions of the project.
 

Due to the specialized type of work, rehabilitation
 
of the _,aka Bridge has been consistently regarded as unlikely to
 
be done by a road contractor. It was originally estimated in the
 
Project Paper to cost $120,000 while the current estimate is
 
$232,000. The GOL intends to finance this cost from a Code 935
 
source where there would be real competition for a job of this size.
 

The 38 km. cut-off which include!s the 80 m bridge
 
across the Quthing River is not, in the judgement of the Consultant, 
a big enough job to attract a U.S. firm not already in the area.
 
That does not, however, mean that there will not be real competition 
among qualified firms. There is a U.S. construction firm working

in Malawi. At the request of the MOW the Consultant went to Zimbabwe 
and discussed the cut-off with a number of firms, the discussion 

*Like the increased length of the G-3 alignment, the river crossings 
on the remaining 151 km. may seem to present a higher maintenance 
cost because in the G-1 alignment, rivers were to be crossed by
 
eight bridges all built to pass a 50 year storm. Under G-3 standards
 
the road will cross rivers on box or pipe dome culverts built to pass 
a 5 year storm. While there is little likelihood of the culverts 
washing out, damage to the road surface can be anticipated, but it
 
should not be major. Moreover, even under the G-1 alignment, there 
were over 90 river crossings by culvert.
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having been arranged by the construction contractors' association
 
there. Three groups of firms were interested and in the judgement

of the Consultant had qualified personnel and experience records.
 
Working on the cut-off would offer such firms not only a chance to
 
renew construction plant but would also offer foreign exchange
earnings, both scarce commodities after the long embargo.
 

There are also some firms operating in Kenya

which could apparently meet Code 941 criteria and which have the
 
necessary professional qualifications. Thus even with the reduced
 
portiou of the project going out for bidding by contractors, tVere
 
is a strong prospect of reasonable competition.
 

Experience with force account construction varies
 
widely. Common criticisms are that force account pay scales are too 
low to attract competent workers, inefficient workers cannot be 
replaced, management is unprofessional, inexperienced and not
 
cost-conscious, and equipment is not well maintained or effectively

used. Such conditions are not irreversible.
 

To overcome those difficulties the Ministry of
 
Works plans to create an autonomous entity to do the upgrading
 
portion of the project. It will have the right to employ and lay

off personnel, to pay wages comparable to those paid by construction
 
contractors, to operate outside the budget, but under strict fiscal
 
controls with grant funds. Professional personnel assigned to it
 
from the Ministry will receive no additional compensation beyond

their Ministry salaries. Key personnel to manage the force account 
would be provided under the grant as would its equipment. Personnel
 
requirements are detailed in Annex III.D.6. The arrival of key
personnel as well as the plan for mobilizing and training the 
force account team appear in Annexes I and II. While these annexes 
have been prepared by AID with the Ministry of Works, they will 
naturally undergo further refinement when the key personnel actually

arrive and submit their overLdl and periodic work plans and budgets
 
to the Ministry. 

The authorities of the task force organization have
 
been prepared for submission to the Cabinet for approval. While
 
the daily field direction of the force account team will be the
 
responsibility of the key field personnel, the Chief Executive Officer
 
of the team will be the Chief Roads Engineer of the Ministry of Works.
 
He will periodically report to and receiv- policy guidance from an
 
Inter-Ministerial Board, with representatives from Finance, Planning, 
Labor, Works, and the Cabinet. 

The equipment for the force account team was 
selected by the Ministry of Works after discussions with the 
Consultant and AID. (Annex III.D.3.) The controlling factor in 
selecting the equipment was its capacity to move the quantities of 



-13

earth estimstad as necessary to do the upgrading. That estimate was
 
made by the Consultant through combining aerial photography with
 
computer analysis so that, in over-simplified terms, the upgraded

alignment was imposed on a terrain model in the computer with the
 
computer then giving the cubic meters of excavation for each kilometer
 
of the road. While this has not been "balanced" (that is to say

while the aJlignment has not been adjusted to equalize the volume of
 
adjacent cuts and fills so as to minimize the haulage of spoil or
 
borrow), the quantities are considered close enough for a reasonable
 
cost estimate. This process indicates that upgrading would require

the movement of 1,400,000 cubic meters of earth or rippable rock.
 
Moving this earth is the critical task in upgrading the road. A
 
bulldozer with the earthmoving capacity of a Caterpillar D-8 is 
deemed of an appropriate size and power to work the terrain. The

hourly rated earthmoving capacity of such a machine at 100 percent
efficiency is 550 cubic meters. There are, however, modifications 
to that efficiency to apply it to a given task. The modifications
 
assumed are as follows:
 

Material - rocky, hard to cut 
 0.7
 

Operator skill - poor 0.6
 

Slot dozing capability (on machine) 1.15
 

Visibility - dust, rain, fog, darkness 0.8 

Job efficiency - 40 min./hour 
 0.67
 

Direct drive transmission 
 0.8
 

Grade 
 1.0
 

Product 
 0.21 

Multiplying the rited capacity of 550 m3/hour by

0.21 yields a production of 115.5 m /hour. A further adjustment
needs, however, to be made because of the dmunition in fly wheel 
horsepower attributable to operating at an altitude of 3000 to 3800 3m. 
This factor is 0.85 and thus reduces the hourly production to 100 m . 

Under local conditions the machines would be worked

6 hours a day- for an average of a five day week during 34 weeks of 
the year. Annual hourly production would thus be 1020 hours. 
Rounding that down to 1000 ho!rs times four dozers times hourly
productiol per dozer of 100 m 
gives aggregate3annual production of
 
400,000 m . 1..400,000 m- divided by 400,000 m gives three and a
 
half years as a conservative estimate of the time required to do the 
critical job. The rest of the force account equipment was similarly

determined. Upon completion of the project the force account team of 
skilled personnel and equipment can be absorbed into the Ministry of 
Work's maintenance and construction force. 
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B. Economic Analysis
 

The purpose of this economic analysis is to adjust the data in
 
the economic analysis contained in the original project paper to re
flect the changed costs and standards of the road. There was no
 
attempt made to alter the underlying assumption of the project paper
 
analysis, nor were any changes made from the methodology used in
 
that document (see Page 129 of project paper).
 

Traffic Count
 

Since little of the projected traffic count in the project paper
 
was induced by the improved road in the original design, changes in
 
the road standard design were assumed to have no impact on vehicle
 
traffic projections. However, a reduction by one-half in Induced
 
traffic was considered in the sensitivity analysis discussed below.
 
The travel time over the Southern Perimeter Road will now be longer
 
and could lead to traffic from Maseru being directed to the Roma/
 
Semonkong road (see project paper, page 136). However, since it is
 
not clear that this road will be constructed, no reduction in usage
 
of the Southern Perimeter Road from this source was considered.
 

Road Maintenance Costs
 

Maintenance costs of the original road design were projected to
 
have been less than the maintenance costs of the current road, the
 
savings being counted as a benefit of the project. Road engineers
 
working on the project regarding design have concluded that mainter
 
nance costs for the.proposed road :constructed to the-mdified G-3
 
standards wilL not significantly differ from the costs of maintaining
 
the road constructed to the G-l standards. To be conservative,_...in..
 
th present anlysis, road maintenance costs were assumed to be equal
 
in..the existing road and the propsed road. - Thus,.no benefita.have

been scribed from this. source.
 

Vehcle
Opraing -Costs-

Vehicle operating costs shown in the table below were adjusted
 
from the 1978 basis in the project paper (Table V-E-25, page 138) to
 
reflect 1980 costs. The depreciation and interest items were based
 
on the increase in the dollar price of automobiles between April 1978
 
and April 1980. The insurance, maintenance, and fuel line items were
 
based on actual cost increases during the same time period. Wages
 
were assumed to have grown by two percent per year in real terms, and
 
tires and overhead costs were assumed to increase at the overall rate
 
of inflation.
 

http:conservative,_...in
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Vehicle Operating Costs per Kilometer
 

(1980 U.S. cents)
 

Adjustment Light 
Factor Vehicle Bus Truck 

Depreciation 1.40 4.33 6.65 4.27 
Interest 1.40 1.72 2.14 1.36 
Insurance 1.13 1.05 2.54 1.27 
Wages 1.57 .23 9.15 3.45 
Maintenance 2.33 5.39 12.51 9.58 
Fuel 2.11 7.89 10.89 8.21 
Tires 1.51 .45 1.69 2.20 
Overhead 1.51 .89 7.46 4.74 

Total 21.95 53.03 35.08
 

Internal Rate of Return Analysis
 

Project costs have been calculated on the same basis as in
 
the project paper (page 136). Since equipment provided for force
 
account construction will remain in Lesotho for use by the GOL, a
 
salvage value based on a seven year useful life has been assigned
 
to the equipment at the end of the investment period. No salvage
 
value is associated with either earthworks or buildings at the end
 
of the project period.
 

Project benefits derive solely from savings in vehicle oper
ating costs. As in the project paper, the effective mileage saved 
per trip with the proposed road was calculated for each road seg
ment using the Delta-L values in the project paper (page 139). Cal
culatiows were made on the basis of Harris-provided data. These 
differ markedly from the project paper data in estimation of total 
distance where gradients of 10% or more exist. The actual length 
of the proposed road is 23 kilometers shorter than the existing road 
due only to the shortei.ed Mount Moorosi-Sekake's segment. All other 
actual distances are identical on the existing and proposed roads. 
The Quthing-Mount Moorosi and Mount Moorosi-Sekake's segments are 
assumed to open in 1983 and the remainder of the road in 1985. The 
project cost and benefit streams are presented in the following 
table. 

http:shortei.ed


Economic Costs and Benefits 
AThousands-of 1980 U.S. Dollars) 

Vehicle 19 
Capital Operating Total Net Percent 

Year Costs Cost Savings Benefits/Costs Discount 

1979 1,146 -0-
1980 1,780 -0-
1981 11,731 40j-
1982 9,417 -0-
1983 5,716 3,459 
1984 2,955 3,739 
1985 
1986 

1,039 1/
(21200) -

5,639
6,101 

1987 " 6,683 
1988 7,213 
1989 7,769 
1990 8,469 
991 9,136 

1992 9,948 
1993 10,847 
1994 11,808 
1995 12,851 
1996 14,042 
1997 15,416 
1998 16,869 
1999 18,944 

(1,146) (963)
 
(1,780) (1;254)
 

(11,731) (6,941)
 
(9,417) (4,685)
 
(2,257) (944)
 

784 276
 
4,600 1,361

8,301 2,065
 

6,683 1,395
 
7,213 1,268
 
1,769 1,146
 
8,469 1,051
 
9,136 952
 
9,948 871
 
10,847 798
 
11,808 730
 
12,851 668
 
14,042 613
 
15,416 566
 
16,869 520
 
18,944 491
 

Internal Rate of Return 19%
 
I/ Salvage value (40% of cost) of force account equipment.
 

The internal rate of return is 19% which is acceptable when
 
compared to the opportunity cost of capital of 10-12 percent in
 
Lesotho. This rate of return is higher than the 17.2% estimated in
 
the project paper. The increase is derived primarily from the large
 
increase in vehicle operating costs per kilometer (78% for light
 
vehicles, 61% for buses, and 76% for trucks). The increase is par
tially offset by the lowered road standard and the resulting lowered
 
effective mileage saved on any given trip, increased project costs,
 
and a delay in the onset of benefits. Moreover, the rate of return
 
analysis in the project paper is underestimated to the extent that
 
the distance in steep gradients was underestimated (see above).
 

Sensitivity tests applied to the economic analysis assumed in
creased project costs, reduced vehidle operating cost savings, and
 
a reduction in induced traffic counts are shown in the following
 
table.
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Sensitivty Analysis
 

Assumption Economic Return 
(percent) 

Best Estimate 19.0 

Best Estimate Except: 
20% increase in costs 16.2 
20% decrease in benefits 16.3 
50% decrease in induced traffic 17.3 

The results of the sensitivity analysis indicate that changes
 
were small and the rates remained above the opportunity cost of
 
capital in Lesotho in each test. Based upon the conservative ap
proach taken 6n adjustments to the original economic analysie,
 
which resulted in a revised internal rate of return of 19.0 percent,
 
and results of the sensititivy analysis, it is concluded that the
 
proposed project is economically feasible and viable.
 



C. Financial Analysis and Plan
 

The cost estimates summarized in this section are detailed in

Annex III. 
 The costs were developed with the clos" cooperation of the
 
MOW and include provisions for inflation and contingency. Table I pro
vides an analysis of total project cash costs of USAID and GOL project

inputs by foreign cxchange and local currency requirements. Table II
 
provides a projection of USAID expenditures and planned obligations by

fiscal year. 
 Table III outlines the projected expenditures and obliga
tions by the GOL for its cash project costs.
 

1. GOL Project Costs
 

Under the revised project the GOL will provide total cash
 
financing of $7,000,000 xan increase of $2,000,000 or 40% over the

original GOL cash contribution (compared to a 32% increase in the AID
 
contribution). 
 In addition the GOL will contribute approximately

$500,000 on an.in-kind basis (see Annex III, Executive Summary). The
 
significant increase in cash contributions serves as very tangible

evidence of the high priority and commitment the GOL attaches to this
 
project.
 

The GOL's largest investment will be a force account P.O.L.
 
at $4,381,800, followed by the costs of mobilization at $1,586,200.

Mobilization costswill be financed entirely by the GOL along with the
 
costs of rehabilitation of the Seaka bridge estimated at $232,000. 
The
 
GOL will also finance $800,000 of Engineering Design costs.
 

2. USAID Project Costs
 

Total USAID project costs are now estimated at $34,000,000

under the revised project - an increase of $8,000,000. The major

element of cost is the conetruction of the "cut-off" between Mt. Moorosi
 
and Mphaki estimated at $15,636,000 followed by procurement of heavy con
struction equipment for the force account team at $5,500,000. Additionally,

USAID will provide $3,868,900 to finance force account personnel costs,

$3,552,300 for long-term technical services, $2,469,500 for construction
 
materials related to the force account operation, $840,300 in P.O.L.
 
costs and $2,220,000 for design costs. Finally $115,000 has been pro
vided for interim and final evaluation. See Annex III for costing

details of USAID inputs.
 

As noted earlier in this paper, the project's redesign
and subsequent re-'sting was initiated once detailed engineering design

data indicated that original cost estimates, based on the preliminary

feasibility study by Louis Berger Inc., 
were unrealistic. This re
vised financial plan is, therefore, not predicated on preliminary feasibili
ty data but rather takes advantage of data developed by months of very

detailed engineering design and analysis. With $2,313,100 provided

for contingencies and $6,471,900 included for inflation for USAID inputs

over the project's life, the current financial plan is deemed to be
 
adequate and firm.
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SUMMARY ANALYSIS 

FOREIGN EXCHANGE AND LOCAL CURRENCY COSTS 

'$ 000) 

- FOREIGN LOCAL 
EXCHANGE CURRENCY TOTAL 

I. GRAND TOTAL 30,260.0 10,740.0 41,000.0 100.0 

A. USAID 29,472.8 4,527.2 34,000.0 82.9 

B. GOL 787.2 6,212.8 7,000.0 17.1 

FOREIGN LOCAL 
EXZHANGE CURRENCY TOTAL 

II. USAID INPUTS 29,427.8 4.527.2 34,000. 
A. ENGINEERING DESIGN 2,200.0 2,200.1 

B. TECHNICAL ASSISTANCE 3,552.3 3,552.: 
C. "CUT-OFF" CONSTRUCTION 15,636.0 15,636. 

D. FORCE ACCOUNT EQUIPMENT 5,500.0 5,500.4 
E. FORCE ACCOUNT POL 840.3 840.: 

F. FORCE ACCOUNT MATERIALS 2,469.5 2,469.! 

G. FORCE ACCOUNT PERSONNEL 3,686.9 3,686.1 

H. EVALUATION 115.0 115.1 

III- GOL INPUTS 

(Cash Contributions) 787.2 6,212.8 7O000.( 

A. ENGINERRING DESIGN 800.0 800.( 

B. SEAKA BRIDGE REHABILITATION 232.0 232.( 

C. -FORCEACCOUNT MOBILIZATION 555.2 1,031.0 1,586. 

D. FORCE ACCOUNT POL 4,381.8 4,381.A 



Table II 

SOUTHERN PERIMETER ROAD
 
USAID EXPENDITURE/OBLIGATION SCHEDULE
 

($ oo) 

FY79 FY80 FY81 FY82 FY83 FY84 FY85 
 TOTAL
 

USAID PROJECT INPUTS
 

ENGINEERING DESIGN $800.0 $1,400.0 $ 	 $ $ 	 $ $2,200.0 

TECHNICAL SERVICES
 
(CONSTRUCTION SUPER-

VISION AND FORCE ACCOUNT) 427.8 
 875.0 713.5 467.0 145.9 2,629.2
 

"CUT-OFF" CONSTRUCTION 	 3,150.0 5,402.0 2,252.0 
 10,804.0
 

FORCE ACCOUNT EQUIPMENT 	 5,110.0 
 5,110.0
 

FORCE ACCOUNT P.O.L. 
 147.4 522.0 
 669.4
 

FORCE ACCOUNT MATERIALS 
 87.1 522.6 522.6 522.7 174.2 1,829.2
 

FORCE ACCOUNT PERSONNLL 	 117.9 706.6 706.6 706.7 
 235.6 2,473.4
 

EVALUATION 
 45.0 	 59.0 
 104.0
 

CONTINGENCY 
 804.7 850.8 
 455.0 192.9 69.8 2,373.2
 

.FLATION 	 763.2 2,288.2 1,622.1 773.0 361.1 5,807.6
 

TOTAL EXPENDITURES $800 $1,400.0 $10,608.1 
$11,2 2.2 $6,271.8 $2,662.3 $1,045.6 $34,000.0
 

USAID OBLIGATION SCHEDULE: 	 FY 78 $ 26,000,000
 
FY 80 8,000,000
 

TOTAL $ 34,000,000 	 1 
o 0 

H 
H 



Table III
 

SOUTHERN PERIMETER ROAD 

GOL EXPENDITURE/OBLIGATION SCHEDULE 

($ 000) 

FY79 FY80 FY81 FY82 FY83 FY84 FY85 TOTAL 

GOL PROJECT INPUTS 

INGINEERING DESIGN $500.0 $300.0 $ $ $ $ $800.0 

SEAKA BRIDGE REHABILITA-
TION 210.7 210.7 

FORCE ACCOUNT MOBILIZATION 1,414.8 1,414.8 

FORCE ACCOUNT P.O.L. 362.0 884.0 884.0 294.6 2,424.6 

CONTINGENCY 192.7 36.2 88.4 88.4 29.5 435.2 

INFLATION 90.5 427.9 707.9 488.4 1,714.7 

TOTAL EXPENDITURE/ 
OBLIGATIONS $500.0 $300.0$1,818.2 $488.7 $1,400.3 $1,680.3 $812.5 $7,000.0 

m 

,I
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D. 	Social Anala'jis
 
The proposed revisions to the project do not change the
 

conclusions of the social analysis in the Project Paper.
 

E. 	Environmental Analysis
 

The pvoposed revisions to the project do not alter or materially
 
affect the benefits of the environmental protection measures described in
 
the Project Paper.
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IV. Implementation Arrangements
 

A. GOL Project Administration
 

As described in the Project Paper, the Chief Roads Engineer of the
 
Ministry of Works is the host country official in operational charge of
 
the project. With the creation of the force account team and the Inter
ministerial Board, he will have both a significantly larger organization
 
to manage and regular, direct access to relevant policy makeri. As
 
contemplated in the Project Paper, he will have the services of a U.S.
 
engineering firm to prepare the invitations for bid, contract documents,
 
construction drawings and specifications, to prequalify bidders, to
 
evaluate bids and to supervise construction on those portions of the work
 
to be carried out by a construction contractor.
 

B. AID Project Administration
 

USAID/Lesotho expects to have a senior General Engineer, experi
enced in road construction assigned to the Mission soon; who will serve
 
as the AID Project Officer. He will be assisted by an Associate General
 
Engineer. AID will be included as an observer on the Interministerial
 
Board. The Project Officer will monitor the project, ensure that AID
 
assistance is provided as planned, and provide liaison services with
 
AID/Washington and REDSO/EA as necessary.
 

C. Implementation Plan
 

Details of the implementation plan and implementation schedule
 
appear in Annexes I and II. The long lead time required to obtain
 
heavy construction equipment from the United States is the critical
 
factor deferring the start up of force account construction unit until
 
August 1981. In the interim, however, the Ministry plans to employ
 
the key field personnel and obtain from them long range and current
 
work plans and budgets, as well as training plans for the equipment
 
operators, mechanics, warehouse men and other skilled workers. Funds
 
have been budgeted for renting one of each type of construction equipment
 
for training during the period March to August 1981.
 

There may be an opportunity to shorten the time indicated in
 
the implementation plan that would be required to complete project
 
activities. This reduction of time would occur if the IFBs for the
 
force account and Seaka Bridge rehabilitation were published one month
 
earlier than scheduled (which now appears feasible) and all subsequent
 
related actions could be advanced accordingly. The maximum amount of
 
time savings that could be accrued by this accelerated plan would be
 
60 days.
 

D. Evaluation Arrangements
 

Two external evaluations are proposed for the project. The
 
first is planned for January 1982 and the final for January 1985. Each
 
evaluation would require 3 persons for a period of five to six weeks each.
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The cost esimates for these evaluations are shown in Annex III.E.
 

The first external evaluation in January 1982 will take place
 
too early to permit an assessment of the achievement of the project goal
 
and purpose or the cost and time effectiveness of the force account con
struction method. Therefore, the first evaluation will include examina
tion of the following major aspects of the project:
 

- Status of project implementation including reasons
 
for any differences between status and implementa
tion plan, as well as relevant recommendations.
 

- Examination and recommendations regarding performance
 
and future capabilities of the Consultant, contractors,
 
Ministry of Works and USAID/Lesotho to effectively imple
ment and monitor the project.
 

- Review and update original implementation schedule, if
 
necessary, and identify critical implementation issues
 
or activities that may warrant specific discussion or
 
actions by appropriate parties.
 

The final external evaluation in January 1985 will focus on at
 
attainment of the project goal and purpose, and an assessment of the force
 
account construction methodology. More specifically, it will examine:
 

- Whether an all-weather road will make a significant 
contribution towards the economic and social integration 
of a region which has traditionally traded in markets 
outside the national boundaries. 

- Whether a low-speed, two lane, gravelled road will serve 
the communications needs of a rural area as well as a more 
expensive, higher speed road would in terms of carrying 
traffic and minimizing maintenance. 

- Whether the traditional inefficiencies of furce account 
construction can be overcome with the organizational, 
managerial and equipment measures applied in the project. 

In addition to the Consultant's regular progress reports, the
 
GOL and AID may wish to have one or more interim internal evaluations.
 
These would be special evaluations to assess some specific aspects of
 
the project where activities are not progressing as planned. Partici
pants in the special interim evaluations would be Project Officers and
 
engineers from the Ministry of Works, USAID/Lesotho and/or REDSO/EA.
 

E. Contracts
 

The first contractual action would be to amend the Consultant's
 
existing contract which contemplates approximately $1.9 million for design
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and $2.1 million for supervision of construction. The Consultant would
 
under the revised project supervise construction only of the rehabilita
tion of the Seaka Bridge and conStruction of the 38 km cut-off including
 
the 80m bridge across the Quthing River.
 

The Consultant has, at the Ministry's request, submitted a
 
proposal for supplying the key field personnel to direct the force
 
account team and has furnished the Ministry and AID with bio-data on
 
proposed team members. If they are found satisfactory, the Ministry

would seek to reach agreement with the Consultant on the costs of amending

the contract to limit supervision of construction to the Seaka Bridge

and the cut-off, including the Quthing River Bridge, and to provide

eight key personnel to manage the force account team. This arrangement

would preserve the continuity of the design engineer supervising construc
tion and would permit some economy in personnel, since several of the
 
force account team would assist periodically in supervising construc
tion, thus reducing the permanent professional staff on the cut-off
 
site to one resident engineer.
 

There has been some discussion within AID as to whether this
 
amendment would require a proprietary procurement waiver. Handbook
 
11, Chapter 1, paragraph 2.4.2(e) authorizes such a waiver when a
 
Grantee wishes to use the grant to fund a contractor previously

engaged on a project to perform follow-on work such contractor clearly

has a special capability from the prior work and where competitors for
 
the earlier contract were not advised there would be a follow-on con
tract. 
 It is helpful in applying this Handbook guidance to understan
 
what is meant by follow-on work as distinquished from any change order
 
increasing the contractual scope of work and to recall the situation
 
giving rise to the guidance.
 

That situation, in brief, was the occasional practice of the
 
Agency to give a consulting firm a contract to write a PID, then a
 
contract amendment to write a Project Paper, then another amendment to
 
manage the project, and a final one to evaluate it. Since the change

in the Consultant's work here is neither inevitable nor predictable,
 
USAID/Lesoto and REDSO/EA do not believe the proposed amendment to the
 
Consultant's-contract calls for a waiver. 
 If the Consultant and the
 
Ministry reach agreement on the Consultant's present proposal, it would
 
be unlikely that other firms would care to invest the time and effort
 
to make a proposal knowing the normal preference for having the design

firm supervise construction and knowing the economies of sharing
 
personnel from the task form team with the construction supervision

job. The increase in man-months from the Consultant to provide force
 
account personnel as distinquished from supervising construction is
 
90, from 171 supervisory man-months to 261 supervisory and force
 
account man-months. The Consultant's man-months on the design work
 
have more than doubled from 174 without any waiver issues. It is
 
the further judgment of USAID/lesotho and REDSO/EA that the existence
 
of a waiver, if known of by the Consultant, might not be helpful to
 
the Ministry in coming to agreement on costs.
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F. Source and Origin Waiver
 

A waiver of $2,250,000 for Code 935 procurement was included in
 
the original Project Authorization and the revised project will require
 
an increase of Code 935 waiver authority of $2,040,300 to a new total
 
of $4,291,000. The table below outlines AID's proposed financing in
 
terms of the probable source of procurement.
 

Code Code Code
 

AID INPUTS 000 941 935 TOTAL
 

ENGINEERING DESIGN 2,200.0 - 2,200.0 

TECHNICAL SERVICES 3,552.3 - - 3,552.3
 

"CUT-OPE"CONSTRUCTION - 12,836.0 2,800.0 15,636.0
 

FORCE ACCOUNT EQUIP-

MENT 5,150.0 - 350.0 5,500.0
 

FORCE ACCOUNT P.O.L. - - 840.3 840.3
 

FORCE ACCOUNT MATERIALS 2,168.8 300.7 2,469.5
 

FORCE ACCOUNT PERSONNEL - 3,686.9 - 3,686.9
 

EVALUATION 115.0 - - 115.0 

$11,017.3 $18,691.7 $4,291.0 $34,000.00
 

An estimate of $2,800,000 has been made for contractor procurement
 
of P.O.L. during construction of the "cut-off" which will be procured from
 
a Code 935 source. All other contractor procurement will be required to
 
have its source in the U.S. or Code 941 locations. A provision has been
 
made under Force Account Equipment ($350,000) to permit procurement of
 
house/office trailers in South Africa as well as inland transportation
 
services for the remaining equipment package from the port to Maseru. The
 
entire amount of the AID financed portion of POL has also been included
 
along with.a minor portion ($300,700) of materials costs. It is antici
pated that requirements will exist on occasion for urgent procurement of
 
materials to avoid description or delay of force account operations. The
 
remaining 88% of materials procurement will be from a Code 941 source
 
(Zimbabwe).
 

While every effort has been made to limit Code 935 procurement to
 
the absolute minimum, or increase a waiver authority to a new total of
 
$4,291,000 will be required for successful project implementation.
 

http:34,000.00
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G. Conditions, Covenants and Negotiating Status
 

The collaborative approach-between the GOL and AID demonstrates
 
a shared conviction of the necessity of having external management for
 
the force account team. Additionally, there is a need to proceed as
 
quickly as possible with ordering equipment for the forces account team,
 
which suggests that a covenant rather than a condition is appropriate
 
for the force account team. Annex I shows the mutual expectations
 
of the GOL and USAID/Lesotho on the progress of negotiations and the
 
time frame for implementation of the project.
 



ANNEX I 

SOUTHERN PERIMETER ROAD 
REVISED IMPLEMENTATION PLAN RESPONSIBLE 

DATE ACTION ORGANIZATION 

1980 

7/2 Design of Seaka bridge rehabilitation 
completed Harris 

7/11 Finalize plan for force account up
grading of existing road MOW/USAID 

7/18 Project Paper amendment submitted to 
AID/Washington REDSO/USAID 

8/1 Force account/project team implementa
tion approved by GOL MOW 

8/15 Establish Inter-Ministerial Coordinating 
Committee to monitor force account imple
mentation MOW 

8/15 Finalize bid package/lB for procurement
of force account construction equipment MOW/REDSO 

8/21 Project Paper amendment approved AID/W 

8/29 Grant Agreement amendment executed MINFIN/USAID 

9/1 Final design of package B delivered to 
MOW Harris 

9/15 

9/16 - 9/30 

Publish IFB for force account construc
tion equipment 

Complete negotiations with PRC Harris 
for revised technical services. require
ments for Title II of contract 

AID/W 

MOW/Harris 

9/30 Publish IFB for Seaka bridge rehabilita
tion MOW 

10/10 Final design and complete bid package
for "cut-off" delivered to MOW Harris 

10/10 Prequaification completed for "cut-off" 
(including Code 941 firms) and data 
delivered to MOW Harris 

11/1 Publish IFB for "cut-off" construction MOW/Harris/ 
REDSO 



I 

DATE ACTION 

12/1 Pre-bid conference for "cut-off" construc
tion 

12/1 Receive bids for Seaka bridge rehabilita
tion 

12/15 Contracts awarded for force account 
construction equipment 

1981 

1/1 Project Manager, Deputy Project Maaager 
and Chief Superintendent arrive 

1/2 Cut-off bids received 

1/15 Contract awarded for Seaka bridge 
rehabilitation 

2/15 Contract awarded for cut-off 

3/1 Force account mobilization 
operations begin 

4/1 Deputy Superintendent and Chief 
Surveyor arrive 

7/1 Chief of Materials, Master Mechanic 

and Chief Surveyor arrive 

7/1 Force account equipment arrives 

7/15 Seaka bridge rehabilitation completed 

8/1 Force account mobilization completed 
and R-4 upgrading begins 

1982 

1/15 First external evaluation 

1983 

2/15 Cut-off construction completed 

3/1 Deputy Project Manager and Controller 
depart 

4/1 Chief Surveyor departs 

ANNEX 
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RESPONSIBLE
 
ORGANIZATION
 

MOW/Harris
 

MOW
 

MOW
 

Harris
 

OW
 

MOW
 

MOW
 

MOW/Harris
 

Harris
 

Harris
 

USAID
 

MOW
 

MOW/Harris
 

AID
 

Contractor
 

Harris
 

Harris
 

,/A 



ANNEX I 

Page 3 

RESPONSIBLE 
DATE ACTION ORGANIZATION 

7/1 Chief of Materials departs Harris 

1985 

1/31 Final external evaluation AID 

2/1 Force account R-4 upgrading completed 

2/1 Project Manager, Chief Superintendent, 
Deputy Superintendent and Master Mechanic 
depart' Harris 



SOUTHERN PERIMETER ROAD
 
ANNEX II
 

REVISED
 

IMPLEMENTATION SCHEDULE
 

FY 80 FY 81 
 FY 82 FY 83 FY 84 FY 85
 
A. 	Completion of Engineering Design 10/10/80
 
B. 	Long-Term Technical Assistance
 

Personnel
 

1. 	Project Manager (49 Months) 
 1/1/81 
 2/1/85
 

2. 	Deputy Project Manager (26 Months) 
 /1/81 	 3/1/83
 

3. 	Controller (24 Months) 3/1/81 3/1/83
 

4. 	Chief Superintendent - Construction 1/1/81 2/1/85
 
(49 	Months)
 

5. 	Deputy Superintendent - Maintenance 4/1/81 2/1/85

(46 	Months)
 

6. 	Chief of Materials (24 Months) 4/4/81__ 4/1/83
 

7. 	Master Mechanic (43 Months) 7/1/81 2/1/85
 

8. 	Chief Surveyor (24 Months) 7/1/81 
 7/1/83
 

C. 	Seaka Bridge Rehabilitation (6 Months) 1/15/81-7/15/81
 

D. 	Cut-Off Construction (24 Months) 2/15/81 2/15/83
 

E. 	F.A. Mobilization Operations (5 Months) 3/1/81-- -/I/81
 

F. 	F.A. Equipment Order/Delivery (6.5 Months)12/15/8G 7/1/81
 

G. 	F.A. R-4 Upgrading (42 Months) 8/1/81 
 2/1/85
 



ANNEX III A
 

EXECUTIVE SUMMARY 

SOUTHERN PERIMETER ROAD
 

REVISED PROJECT COSTS 

($000) 
PROJECT INPUTS GOL AID TOTAL 

Engineering Design $ 800.0 $ 2,200 $ 3,000.0 

Technical Services (Construc
tion Supervision & Force 
Account Management) -0- 3,552.3 3,552.3 

Cut-Off Construction -0- 15,636.0 15,636.0 

Seaka Bridge Rehabilitation 232.0 -0- 232.0 

Force Account Mobilization 1,586.2 -0- 1,586.2 

Force Account Equipment -0- 5,500.0 5,500.0 

Force Account P.O.L. 4,381.8 840.3 ' 5,222.1 

Force Account Materials -0- 2,469.5 2,469.5 

Force Account Personnel -0- 3,686.9 3,686.9 

Evaluation -0- 115.0 115.0 

TOM 7,000.0 $34,000.0 $41,000.0
 

Funds Currently Available ($ Millicn) 5.0 26.0 31.0 

Additional Funding Required 
 2.0 8.0 10.0 

TOTAL 7.0 34.0 41.0 

PERCENTAGE 17.1 82.9 100.0
 

i/ In adition to $7,000,000 cash contribution, the GOL will contribute 
approximtely $500,000 in-kind. In-kind contributions will consist 
of sites for ccnstruction camps, shop and warehouse construction. Also, 
the GOL will contribute itnagerent tine of its officers (Inter-
Ministerial Coordinating Comittee, MCW, Central Tender Board, etc.) 
See original project paper. 



ANNEX III B 

DETAILED 

CXJr - OFF 

OCSUCrICN OOSTS 

.MaUNTMOOROSI rM IWI 

($000) 

BILL NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

TITLE 

Mbilizaticn 

Clearing 

Topsoiling 

Earthworks 

Surfacing 

Drainage 

Culverts 

Structures 

Miscellanecus 

SUB-TOrAL 

Continqency (10%) 

Inflation (1981-1983) 

=OAL 

VIRGIN AREA 
MiNSRUCICN 

3,700.0 

31.0 

639.o0 

2,037.0 

405.0 

1,638.0 

44.0 

780.0 

233.0 

$ 9,507.0 

951.0 

3,141.0 

$13,599.0 

UPGRADING 8KM 
EXISING TRACX 

218.0 

8.0 

166.0 

254.0 

110.0 

467.0 

44.0 

-

30.0 

$ 1,297.0 

130.0 

610.0 

$ 2,037.0 

TCTAL 

3,918.0 

39.0 

805.0 

2,291.0 

515.0 

2,105.0 

88.0 

780.0 

263.0 

$ 10,804.0 

1,081.0 

3,751.0 

$ 15,636.0 

NOTE: Cost Details Developed through Engineering Design by PRC Harris. 



ANNEX III C
 

SEAKA BRIDGE REHABILITATION
 

DETAILED COST ESTIMATE
 

Activity 	 Cost
 

1. 	Performance bond and insuratce $ 6,800
 

2. 	Mobilization/Demobilization 50,200
 

3. 	Accomodation for resident engineer and maintenance/
 

protection of traffic 22,100
 

4. 	Concrete speed bumps 520
 

5. 	Repair eyebars 2,460
 

6. 	Strengthening Diagonals 5,720
 

7. 	Strengthening top cord splices 74,880
 

8. 	Strengthening lateral braces 8,320
 

9. 	Replacing missing bolts 350
 

10. 	Remove and replace bolts 190
 

11. 	Replace structural steel members 590
 

12. 	New railing 17,400
 

13. 	Additional welding 260
 

14. 	Grouting bearing pads 1,150
 

15. 	Cleaning and field painting 19,760
 

Sub-Total $210,700
 

Contingency @ 10% 21,300
 

Total Seaka Bridge Rehabilitation $232,000
 

Note: Estimates based on detailed engineering design by PRC Harris
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FORCE ACCOUNT
 

TECHNICAL SERVICES
 

DETAILED COST ESTIMATE
 

A. Long Term Technical 7'servies.
 

Two Year Tour - Family of Two
 

Item Two Yea; Cost
 

1. Base Salary ($3,200/Mo.) $ 76,800
 

2. Post Differential (10%) 7,700
 

3. Fringe Benefits (32%) 24,600
 

4. Overhead (60%) 46,000
 

5. Round Trip Travel (2,600 X 2) 5,200
 

6. Airfreight (450 lbs.X $4 X 2) 3,600
 

7. Storage of Effects 1,400
 

8. Predeparture Expenses 300
 

9. Quarters Allowance ($650 X 24) 15,600
 

10. Utilities ($150 X 24) 3,600
 

11. Guard Services ($75 X 24) 1,800
 

12. Furnishing Allowance 4,000
 

13. Workman's Compensation Insurance 8,600
 

14. R & R Travel (2,400 X 2) 4.800
 

Total, Two Year Tour $204,000
 

Average Annual Cost $102,000
 

Average Monthly Cost $ 8,500
 

Note: Based on biographic data supplied by PRC Harris, estimates
 
of two person families is reasonable.
 

I/ 



B. 	Home Office Support
 

1. 	Project Officer 1/4 time or 12
 
months @ $ 4,000 


2. 	Consultants - 8 one month TDY's
 
@ $3,500 


SUB-TOTAL 


3. Fringe Benefits @ 32% 


4.. Overhead @ 110% 


5. 	Consultants travel and
 
per diem @ $3,800 x 6 


TOTAL HOME OFFICE SUPPORT 


C. 	Summary - Technical Services Costs 

1. 	Long Term Technicianr
 

a. Project Manager, 49 MM
 
(1/1/81 - 2/l/85) @ $8,500 


b. 	Deputy Project Manager, 26 MM
 
(1/1/81 - 3/1/83) @ $8,500 


c. 	Chief Superintendent 49 MM
 
(1/1/81 - 2/1/85) @ $8,500 


d. 	Deputy Superintendent, 46 MM
 
(4/1/81 - 2/1/85) @ $8,500 


e. 	Chief of Materials, 24 MM
 
(7/1/81 - 7/1/83) @ $8,500 


f. 	Master Mechanic, 43 MM
 
(7/1/81 - 2/1/85) @ $8,500 


g. 	Controller, 24 MM
 
(4/1/81 - 4/1/83) @ $8,500 


h. 	Chief Surveyor, 24 MM
 
(7/1/81 - 7/1/83) @ $8,500 


SUB-TOTAL, LONG TERM TA 
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$ 48,000
 

28,000
 

$ 76,000
 

24,300
 

83,600
 

22,800
 

$206,700
 

$416,500
 

221,000
 

416,500
 

391,000
 

204,000
 

365,500
 

204,000
 

204,000
 

$2,422,500
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2. Home Office Support Costs 206,700
 

SUB-TOTAL. TA COSTS $2,629,200
 

3. 	Contingency (Includes Fee) 15% 394,400
 

4. 	Inflation @ 10% 528,700
 
TOTAL TECHNICAL .SERVICES COSTS $3,552,300
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FORCE ACCOUNT
 

MOBILIZATION OPERATIONS
 

DETAILED COST ESTIMATE
 

Mobilization Operations 3/1/81 - 8/1/81 - 5 Months
 

A. 	Equipment Rental (Rental Prices Include Operators)
 

1. 	D-8 Dozers (2) $98 per hour x 45 hrs./week x 22
 

weeks x 2 $194,040
 

2. 	Grader (1) $52 per hour x 45 hrs./week x 22
 

weeks 	 51,480
 

3. 	Front End Loader (1) $52 per hour, 45 hours/
 

week x 22 weeks 51,480
 

4. 	Dump Trucks (6) $15 per hour x 45 hrs./week x
 

22 weeks x 6 89,100
 

5. 	Water Tanker (1) $15 per hour x 45 hrs./week x
 

22 wceks 14,850
 

6. 	Rollers (2) $26 per hour x 45 hrs./week x 22
 

weeks x 2 51,480
 

7. 	Compressor (1) $7 per hour x 45 hrs./week x 8
 

weeks 2,520
 

Total Rental Costs $454,950
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B. 	Petroleum, Oil and Lubricants
 

1. 	D-8 Dozers (2) 45 hrs./week, 22 weeks, 1,980
 

hrs. @ 50 liters/hr., 99,000 liters @ $ .55/
 

liter 
 $ 54,450
 

2. 	Grader (1) 45 hrs./week, 22 weeks, 990 hrs.@
 

25 liters/hr., 24,750 liters @ $ .55/liter 13,613
 

3. 	Front End Loader (1) 45 hrs./week, 22 weeks, 990
 

hrs. @ 20 liters/hr., 19,800 liters @ $ .55/liter 10,890
 

4. 	Dump Trucks (6) 45 hrs./week, 22 weeks, 5,940 hrs.
 

@ 35 liters/hr., 207,900 liters @ $ .55/liter 114,345
 

5. 	Water Tanker (1) 45 hrs./week, 22 weeks, 990 hrs.
 

@ 35 liters/hr., 34,650 liters @ $ .55/liter 19,058
 

6. 	Rollers (2) 45 hrs./week, 22 weeks, 1,980 hrs. @
 

20 liters/hr., 39,600 liters @ $ .55/liter 21,780
 

7. 	Compressor (1) 45 hrs./week, 8 weeks, 360 hrs.
 

@ 20 liters/hr., 7,200 liters @ $ .55 3,960
 

Sub-Total Fuel $238,096
 

8. Oil and Lubricants @ 20% of Fuel Costs 	 47,620
 

Total POL Costs $285,716
 

C. 	Local Personnel Costs - 5 Months
 

1. Foreman (1) ($6,500 p.a.) 	 $ 2,710
 

2. Assistant Foreman (1) ($4,300 p.a.) 	 1,800
 

3. Field Clerk (2) ($2,750 p.a.) 	 2,300
 

4. 	Accounts Clerk (1) ($3,510 p.a.) 1,470
 

5. 	Guards (2) ($1,950 p.a.) 1,630
 

6. 	Drivers (4) ($2,600 p.a.) 
 4,350
 

7. Laborers (40) ($1,560 p.a.) 	 26,000
 

8. Equipment Operator Trainees (20) ($4,300) 	 35,850
 

Total Personnel Costs $ 76,110
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D. 	Construction 


1. 	Workshop - Heavy Equipment, 600 m2 & $260/m2 $ 156,000
 

2. 	Warehouse Space, 12,000 m2 @ $260/m2 312,000
 

3. Field Huts @ $800 each x 	20 
 16,000
 

4. 	Security Fencing 14,000
 

Total Construction Costs $ 498,000
 

E. 	Office Furnishings and Equipment
 

1. Office Desks, 26 @ $300 	each $ 7,800
 

2. 	Chairs, 26 @ $80 each 2,080
 

3. File Cabinets, 8 @ $130 	each 1,040
 

4. 	Calculators, 12 @ $400 each 
 4,800
 

5. Typewriters, 6 @ $1,200 	each 7,200
 

6. 	Photocopier, 1 @ $6,800 6,800
 

7. 	Safes, 3 @ $600 each 1,800
 

8. 	Heaters, 25 @ $80 each 
 2,000
 

9. 	Laboratory Equipment, various 
 5,000
 

10. 	 Miscellaneous 
 1,500
 

Total Furnishingsand Equipment $ 40,020
 

F. 	Training
 

1. 	Equipment Operators (20) @ $30 per day for approx.
 

90 days $ 54,000
 

2. 	Miscellaneous costs - materials, travel. i
 

aids, etc. 
 6,000
 

Total Training Costs $ 60,000
 

Sub-Total Mobilization Operations $1,414,796
 

Contingency @ 12% 171,404
 

Total Mobilization Operations $1,586,200
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FRCE AJONT 

EQUIPENT LIST 

$ $ 
DESCRIPCN QUANTITY UNIT TTAL OST 

Gradall - G660 1 135,000 135,000 

Cat D8 (with ripper) 4 221,000 884,000 

Backhoe 1 cubic yd with Loader 1 62,000 62,000 
(Case 780) 

Front Id Loader 2 yd3 1 71,000 71,000 

Front End Loader 3 yd3 2 109,000 218,000 

Grader (Cat - 14G) 2 147,000 294,000 

Roller - Pneumatic 1 54,000 54,000 

- Smth 12T/14T 1 46,000 46,000 

- Grid 1 23,000 23,000 

- Vibrating 2 75,000 150,000 

Tractor (farm) for Grid 1 20,000 20,000 

Crusher Plant (portable) 1 175,000 175,000 

Cccrete Mixer (10/14) 1 26,000 26,000 

Concrete Miker (7/10) :.+.. 1 10,000 10,000 

Ccarressor 742 CEM (Portable) 2 66,000 132,000 

Corpressor 425 CFM (Stationary) 1 43,000 43,000 

Chip Spreader (Jersey)9/12/Ft 2 9,000 18,000 

Asphalt Distributor 1500 gal with Burners 1 40,000 40,000 

Mechanical Broan 1 15,000 15,000 

Generator - 50Kv 2 15,000 30,000 

Generator - Portable 6 1,500 9,000 

Fuel & Lubrication Truck 2 45,000 90,000 
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ICN QUNTT UNIT COST TMAL COST 

Flat Bed 2 20,000 40,000 

Low Boy & Tractor - 40T (Low bed) 1 73,000 73,000 

Dunp Trucks - 8CY Back Tipper 4 27,000 108,000 

DLmp Trucks - 12CY Back Tipper 6 30,000 180,000 

Water Tanker 2 27,000 54,000 

Welder 300 AMP 2 3,000 6,000 

Pufrp - 4 inch 4 1,500 6,000 

Workshop Fquipnent & Hand tools 1 25,000 25,000 

Pmp - 2 inch 6 500 3,000 

Jack Hammr 8 1,500 12,000 

Stone Breaker 8 11,500 12,000 

Bits and Steel 50 500 25,000 

Drill Press 2 1,500 3,000 

Air Filter Cleaner 2 500 1,000 

Fuel Tank - 1000 gal 4 1,000 4,000 

500 gal 4 500 2,000
 

Radios - single side band-4 channels 10 4,000 40,000
 

oncrete Vibrators 4 500 2,000 

Hand Compactors 4 1,500 6,000 

Shovels 500 12 6,000 

Picks 300 20 6,000 

Wheelbarrows 300 30 9,000 

Hard hats 1000 5 5,000
 

Pick-ups T 5 7,000 35,000 

Trailers - 40ft 10 12,000 120,000 
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DQsAaN IU UNIT OST TOA 

Trailers - 20ft 
 10 9,000 90,000
 

Trailers - office 40ft 
 4 6,000 24,000
 

- parts 30ft 4 3,000 
 12,000
 

Survey Equipment for one crew 1 10,000 10,000
 

Total Equipment at factory $3, 464,000 

Parts at factory (18%) $ 624,000 

Total parts & Equipment $4, 088,000 

Freight & Handling to Maseru @ 25% $1, 022,000 

Sub-Total $5, 110,000 

Cntingency (7.5%) 390,000 

TEAL ESrITED COST $5, 500,000
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FORCE ACCOUNT
 

PETROLEUM, OIL AND LUBRICANTS
 

DETAILED COST ESTIMATE
 

Unit Total
 
Consumption Consumption
 

Equipment Item No. Lt.Per Hour Lt.Per Hour
 

1. Gradall 	- G660 1 30.0 30.0
 

2. 	Cat D8 (with ripper) 4 51.1 204.4
 

yd3
3. Backhoe 	l (with loader) 1 19.3 19.3
 

4. Front End Loader 2 yd3 	 1 19.3 19.3
 

5. Front End Loader 3 yd3 	 2 23.8 47.6
 

6. Grader 	(Cat 14G) 2 27.3 54.6
 

7. 	Rollers - Penumatic 1 20.0 20.0
 

- Smooth 12T/14T 1 20.0 20.0
 

- Vibrating 2 15.0 30.0
 

8. Tractor 	(Farm) 1 15.0 15.0
 

9. Crusher 	Plant (portable) 1 30.0 30.0
 

10. Concrete 	Mixer (10/14) 1 8.0 8.0
 

11. Concrete 	Mixer (7/10) 1 5.0 5.0
 

12. Compressor 	742 CFM (Portable) 2 25.0 50.0
 

13. Compressor 	425 CFM (Stationary) 1 20.0 20.0
 

14. Chip Spreader (Jersey) 9/12/FT 2 10.0 20.0
 

15. Asphalt 	Distributer 1,500 Gal. 1 35.0 35.0
 

16. Mechanical 	Broom 1 5.0 5.0
 

17. Generator - 50 Kv 	 2 10.0 20.0
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Unit Total
 
Consumption Consumption
 

Equipment Item No. Lt.Per Hour Lt.Per Hour
 

18. Generator - Portable 6 5.0 30.0
 

19. Fuel & Lubrication Truck 2 30.0 60.0
 

20. Low Boy & Tractor - 40T 1 44.2 44.2
 

21. Dump Trucks - 8CY Back Tipper 4 35.0 140.0
 

22. Dump Trucks - 12 CY Back Tipper 6 40.0 240.0
 

23. Water Tanker 2 35.0 70.0
 

24. Pump - 4 inch 4 6.0 24.0
 

25. Pump - 2 inch 6 3.0 18.0
 

26. Concrete Vibrators 4 2.0 8.0
 

27. Hand Compactors 4 3.0 12.0
 

28. Pickups - 3/4 T 5 8.0 40.0 

Total Consumption-Liters Per Hour 1,339.4
 

Average Annual Consumption @ 1,000 Hours
 

of Operation Per Year - Liters 1,339,400
 

Annual Fuel Cost @ $ .55/Liter $ 736,670
 

Oil & Lubricants @ 20% Fuel Cost 147P330
 

P.O.L. Per Year S 884,000
 

P.O.L. - 3.5 Year Operation $3,094,000
 

Contingency @ 10% 309,400
 

Inflation @ 20% P.A. 1,818,700
 

Total P.O.L. - 3.5 Years $5,222,I00
 



FORCE ACCOUNT
 

MATERIALS
 

DETAILED COST ESTIMATE
 

MATERIAL 


A. Corrugated Metal Pipe Culverts and arch pipe culverts:
 

1. 900 mm diameter - 550M @ $60/M 


2. 1200MM diameter - 1,500M @ $80/M 


3. 1500MM diameter - 900M @ $120/M 


4. 1800MM diameter - 600M @ $180/M 


5. Arch pipe culvers - 800M @ $500/M 


Sub Total Culverts 


B. Bitumen Material:
 

1. Prime Coat - 290,400 liters @ $.55 


2. First Coat - 290,400 liters @ $.55 


3. Second Coat - 448,800 liters @ $.55 


Sub Total, Bitumen 


C. Dynamitz and Caps: Rock Blasting for crushing
 

Material and Roadway Excavation,
 

100,000 M3 @ $1.00 1 M3 


D. Cement:
 

1. Drop Inlets - 430 @ 5/50 kg bags each @ $2.50/bag 


2. Head walls - 1200 @ 25/50 kg bags each @ $2.50/bag 


3. Rip-Rap, Ditch and culvert apron - 250,000M2 or
 

75,000 50 kg bags @ $2.50/bag 


Sub Total Cement 
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$ 
COST
 

$33,000
 

120,000
 

108,000
 

108,000
 

400,000
 

$769,000
 

$159,720
 

159,720
 

246,840
 

$566,280
 

$100,000
 

$ 5,375
 

75,000
 

187,500
 

$267,875
 

'i 
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E. Office Supplies/Upkeep, Materials, 
Equipment Repair, First-Aid Sup
plies and Maintenance @ $3,000/ 
Month, 3.5 years $ 126,000 

Sub-Total, Materials $1,829,155 

Contingency @ 10% 182,845 

Inflation @ 10% P.A. 457,500 

Total Materials Costs $ 
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FORCE ACCOUNT 

PERSONNEL 

DETAILED COST ESTIMATE $ $ 
Annual Annual 
Salary Salary 

Organization/Position No. Each Total 

A. Head Office 

Secretary/Administrative Assistant 1 4,300 4,300 
Clerk 1 2,750 2,750 
Custodian 1 1,560 1,560 

Sub-Total 3 $ 8,610 

B. Accounting Section 

Cost Accountant 1 7,800 7,800 
Payroll Clerk 1 3,510 3,510 
Cashier/Paymaster 1 3,510 3,510 
Chief Clerk/Time Keeper 1 3,510 3,510 
Procurement Clerk 1 3,510 3,510 
Typist 1 3,510 3,510 
Messenger 1 1,560 1,560 
Guard 1 1,950 1,950 

Sub-Total 8 $ 28,860 

C. Equipment Operators 

Heavy Equipment 30 4,300 129,000 
Drivers 28 2,600 72,800 
Laborers 10 1,560 15,600 

Sub-Total 68 $217,400 

D. Materials and Tool Storage 

Storekeeper 1 4,30. 4,300 
Clerk 1 2,750 2,750 
Laborers 4 1,560 6,240 

Sub-Total 6 $ 13,290 

E. Survey Crew 

Quantity Surveyor 1 4,300 4,300 
Transit Man 1 4,300 4,300 
Level Man 2 4,300 8,600 
Chain Man 3 2,750 8,250 
Laborers 6 1,560 9,360 

Sub-Total 13 $ 34,810 
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Annual Annual 
Salary Salary 

Organization/Position No. Each Total 

F. Materials Section 

Lab Technicians 2 4,300 F,600 
Laborers 4 1,560 6,240 
Quarry Foreman 1 7,540 7,540 
Drillers 2 2,750 5,500 
Laborers 6 1,560 9,360 
Guards 2 1,950 3,900 
Crusher Foreman 1 9,100 9,100 
Field Clerk 1 2,750 2,750 
Laborers 12 1,560 18,720 
Guards 2 1,950 3,9J0 

Sub-Total 33 75,610 

G. Plant Control/Maintenance 

Chief Field Mechanic 1 7,540 7,540 
Assistant Mechanics 2 2,860 5,720 
Laborers 2 1,560 3,120 
P.O.L. Men 2 2,750 5,500 
Chief Shop Mechanic 1 7,540 7,540 
Welder 1 3,900 3,900 
Laborer 1 1,560 1,560 
Electrician 1 2,750 2,750 
Laborer 1 1,560 1,560 
Tire Mau 1 2,750 2,750 
Laborer 1 1,560 1,560 
Body Man 1 2,350 2,350 
Laborer 2 1,560 3,120 
Painter 1 2,350 2,350 
Laborer 1 1,560 1,560 
Engine Man 1 2,750 2,750 
Laborer 1 1,560 1,560 
General Service 1 3,120 3,120 
Laborers 2 1,560 3,120 
Warehouse Man 1 3,120 3,120 
Laborers 5 1,560 7,800 
Clerk 1 2,350 2,350 
Fuel Man 1 2,350 2,350 
Laborer I 1,560 1,560 
Radio Man 1 2,350 2,350 
Guards 2 1,950 3,900 
Ni-rse 1 3,640 3,640 

Sub-Total 37 $ 90,500 



Organization/Position No. 

H. Construction Superintendent Section 

1. Earth Work Unit 

Foreman 1 
Field Clerk 1 
Guard 1 
Laborers 2 

2. Sub-Grade Unit 

Foreman 1 
Field Clerk 1 
Guard 1 
Laborers 8 

3. Surfacing Unit 

Foreman 1 
Assistant Foreman 1 
Field Clerk 1 
Laborers 20 
Guards 2 

4. Structures Unit 

Foreman 1 
Field Clerk 1 
Masons 15 
Carpenters 5 
Iron Man 1 
Pipe Chief 1 
Guards 2 
Laborers 48 

Sub-Total 115 

Total Annual Personnel Costs 

Contingency @ 10% 

Sub-Total 

Personnel Costs, 3.5 Years 

Inflation @ 15% 

TOTAL Personnel, 3.5. Years 
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Annual Annual
 
Salary Salary
 
Each Total
 

$ 6,500 $ 6,500
 
2,750 2,750
 
1,950 1,950
 
1,560 3,120
 

$ 6,500 $ 6,500 
2,750 2,750 
1,950 1,950 
1,560 12,480
 

$ 6,500 $ 6,500
 
4,300 4,300
 
2,750 2,750
 
1,560 31,200
 
1,950 3,900
 

$ 	6,500 $ 6,500 
2,750 2,750 
2,860 42,900 
2,860 14,300 
2,860 2,860 
2,860 2,860 
1,950 3,900 
1,560 74,880 

$ 237,600
 

$ 706,680
 

$ 70,620
 

$ 777,300
 

$2,720,550
 

$ 966,350
 

$3,686,900
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PROJECT EVALUATION
 

DETAILED COST ESTIMATE
 

A. 	INTERIM EVALUATION (EARLY FY 82),
 

Two Persons for two months:
 

1. 	Salary @ $3,500/month $ 14,000
 

2. 	Overhead and Fee @ 100% 

Base Salary 14,000 

3. 	Per Diem @ $50/day 6,000
 

4. 	Round Trip Travel @ $2,500 5,000
 

5. 	Secretarial, Costs, Reproduaction,
 

In-country Travel & Miscellaneous 6,000
 

SUB-TOTAL, INTERIM EVALUATION $ 45,000
 

B. 	 FINAL EVALUATION (JAN. - FEB. 1985)
 

Two Persons for two months:
 

1. 	Salary @ $4,500/month $ 18,000
 

.
2. 	Overhead and Fee ti'100%
 

Base Salary 18,000
 

3. 	Per Diem @ $65/day 7,800
 

4. 	Round Trip Travel @ $3,500 7,000
 

5. 	Secretarial Costs, Reproduction,
 

In-country Travel & Miscellaneous 8,200
 

SUB-TOTAL, FINAL EVALUATION $ 59,000
 

SUB-TOTAL PROJECT EVALUATION $104,000
 

Contingency @ 10% 11,000
 

TOTAL PROJECT EVALUATION COSTS $115,000
 



ORGANIZATION CHART 
CHIEF ROAD 

CUT-OFF AND FORCE ACCOUNT 
 ENGINEER
 
TEAM
 

PROJ
 
MANAGER
 

FINANCIAL I CHIEF SUPERINTE N-	 I DEPUTY PROJECT 
CONTROLLER 
 DENT CONSTRUCTION 	 MANAGER
 

1 	 1 
DEPUTY SUPER INTEN- CIFSREO
DENT 	 EQUIPMENT DENTEQUPMET CHEF URVYORCHIEF 	 OF MATERIALS 

MASTER MECHANIC a 
NB: 	 Chief Road Engineer not financed by project
 

Local personnel assigned to expatriate staff
 
shown in Annex III.D.6.
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TECHNICAL SERVICES JOB DESCRIPTIONS
 

The Project Manager is the senior executive of the Consultant to direct
 
the overall supervision of both the rehabilitation of the Seaka Bridge
 
and construction of the road between Mt. Moorosi and Mphaki, including
 
the 80m Quthing River Bridge, as well as the field management of the
 
force account team upgrading the existing road from Quthing to Mt.
 
Moorosi and from Mphaki to Qacha's Nek. He will report, to advise, and
 
receive assignments from the Chief Roads Engineer, Ministry of Works,
 
Government of Lesotho, with respect to engineering supervision and to
 
management of the force account team. He engages the Consultant's
 
professional responsibility with respect to engineering supervision of
 
and force account management.
 

He is the Consultant's representative directly responsible for the
 
force account team's:
 

- timely and accurate preparation of work plans and related budgets 
life of project, annually, quarterly, and monthly - and for obtaining
 
MOW approval thereof and for their proper execution;
 

- timely and accurate progress reports showing actual work and
 
expenditures agains plans, and.budgets with recommendations for
 
improving progress and cost effectiveness;
 

- compliance with design standards and achievement of planned tasks
 
within the budget;
 

- professional conduct, work disciplines and morale;
 

- maintenance storage and effective use of equipment and materials
 
exclusively for the project;
 

- procurement of supplies and materials within approved budget for
 
the project;
 

- mobilization, including establishing base camp, recruiting, training,
 
renting equipment, receiving, inspecting and transporting equipment
 
and commodities from Maseru to the job site; and
 

- establishment of and adherence to systems, approved by MOW, for the
 
accountability and control of property and funds.
 

The Deputy Project Manager is the resident engineer supervising rehabilita
tion of the Seaka Bridge and the construction of the road and bridge between
 
Mt. Moorosi and Mphaki. He reports to the Project Manager with respect to
 
controlling contractor work, certifying compliance with drawings and
 
specifications and quantities performed and entitlement to payment, pro
viding current and timely progress reports and notification of delay and
 
difficulty, advising on proposed or actual changes and related equitable
 

adjustments. He will provide appropriate training and work experience
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to his assigned counterpart.
 

The Chief Superintendent (Construction) is the Project Manager's principal
 
executive officer on site with the force account team. He is directly
 
responsible to the Project Manager for the preparation of and adherence
 
to approved work plans and budgets, progress reports, compliance with
 
standards, use and safekeeping of equipment, materials and supplies,

conduct of personnel, accountability for funds and property, organiza
tion of camp, recruitment and training. He will provide appropriate
 
training and work experience to his assigned counterpart.
 

The Financial Controller is responsible to the Project Manager for
 
financial controls and cost accounting and procurement records. He will
 
develop and ensure the use of a cost accounting systems showing costs of
 
labor, materials, supplies and equipment use against work items to permit,
 
inter alia, the accurate and timely comparison of actual, accrued and
 
budgeted expenditures against periodic work plans. He will supervise the
 
task force's accountants, controller and payroll personnel.
 

The Deputy Superintendent (Equipment Maintenance) is responsible to the
 
Chief Superintendent (Construction) for the procurement, reception, ware
housing, maintenance and repair of equipment, materials and supplies. He
 
should design the camp's warehouse and shop facilities, including
 
inventory controls, timely provision and replenishment of spare parts and
 
supplie3, periodic maintenance. He supervises the preparation and execution
 
of training programs.for mechanics, maintenance workers and warehousemen.
 
He manages their work and is responsible for their performance.
 

The Chief of Materials is responsible to the Chief Superintendent (Constr
uction) for the establishment and operation of field laboratory and mate
rials testing facilities. He shall advise the Chief Superintendent or as
 
assigned the Deputy Project Manager with respect to the quality and other
 
properties of materials to be incorporated into the project.
 

The Master Mechanic is responsible to the Deputy Superintendent for
 
organizing and directing the maintenance and repair facilities in the
 
field, including periodic maintenance programs for equipment and training
 
for maintenance personnel. He directly assigns work to maintenance
 
personnel, maintains order and quality control in the shops, and advises
 
the Deputy Superintendent on the adequacy of the plant, supplies and
 
spares.
 

The Chief Surveyor is responsible to the Chief Superintendent (Construction)
 
for the proper alignment of the work including recommendations for balancing
 
cut and fill, and for measuring quantities and distances.
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FAA Section 611(e) Certification
 

LESOTHO SOUTHERN'PERIMETER ROAD PROJECT 

I, Kenneth H. Sherper, Acting Director, USAID/Lesotho, having
 
considered the maintenance and utilization of projects in Lesotho
 
previously financed in part by the United States and having noted
 
the skill and determination of the Government of Lesotho in re
designing this road project as well as their commitment of both
 
organizational and financial resources to the project including

undertakings to provide for maintenance in annual budget, and being
 
aware of the interests of other donors in related projects, do now
 
certify that inmy judgment the Government of Lesotho has and will
 
have and employ both the financial and human resources to maintain
 
and effectively utilize the capital assistance provided under the
 
project.
 

2/- .. 

enihH.Sherper 
Acting Director
 
USAID/Lesotho
 

Date: Y1 y 
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Is ,pl
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phm quotes CPO/63/030 
C addawes PANNOiP 

Telephone: 23811 A iam 

CENTRAL PLANNING AND 
DEVELOPMENT OFFICE 

P.O. BOX MS 630 
MASERU 100 
LESOTHO 

16th July, 1980 

Mr., Kenneth Sherper, 
Acting Director, USAID, 
P.O-. Box 333, 
MASERU 

Dear Mr. Sherper, 

SOUTHERN PERIMETER ROAD 

Reference is made to your letter dated July 3, 
1980 and our discussion of yesterday July 15, 
1980 regarding the above subject. 

We confirm that Government is willing to commit 
an additional $2.0 million towards execution of 
the project. We request that AID consider provi
sion of an additional $8.0 million to finance the 
project which as you know has been redesigned to 
austere minimum compatible with achieving the 
objectives of the original project. 

Yours Sincerely, 

P.S 
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STATUTORY CHECKLISTS
 

I. Country Checklist
 

A. Prepared and submitted as part of the Project Paper

entitled "Land Conservation and Range Development (632
0215)".
 

II. Proiect Checklist
 

Listed below are statutory criteria applicable generally

to projects with FAA funds and project criteria applicable
 
to individual funding sources: Development Assistance (with
 
a sub-category for criteria applicable only to loans); and
 
Economic Support Fund.
 

A. GENERAL CRITERIA FOR PROJECT
 

1. FY 80 App. Act Unnumbered; FAA Sec. 634A; (a) FY 1980 Congres-

Sec. 653(b);. (a) Describe how authorizing sional notification
 
and appropriations Committees of Senate and 
 will be submitted in
 
House have been or will be notified concerning August 1980.
 
the project. (b) Is assistance within (Opera
tional Year Budget) country or international (b) Yes.
 
organization allocation reported to Congress

(or not more than $1 million over that figure)?
 

2. FAA Sec. 611(a)(1). Prior to obligation (a) Yes, upon satis
in excess of $100,000, will there be (a) faction of relevant
 
engineering, financial, and other plans conditions precedent.
 
necessary to carry out the assistance, and
 
(b) a reasonably firm estimate of the cost
 
to the U.S. of the assistance?
 

3. FAA Sec. 611(a)(2). If further legisla- No specific legisla
tive action is required within recipient tive action is re
country, what is basis for reasonable ex- quired.

pectation that such action will be completed

in time to permit orderly accomplishment of
 
purpose of the assistance?
 

J9
 



4. FAA Sec. 611(b); FY 80 App. Act. Sec. /501/ 

If for water or water-related land resource con
struction, has project met the standards and
 
criteria as per the Principles and Standards for
 
Planning Water and Related Land Resources dated
 
October 23, 1973?
 

3. FAA Sec. 611(e). If project is capital 

assistance (e.g. construction), and all U.0.
 
assistance for it will exceed $1 million, has
 
Mission Director certified and Regional Assis
tant Administrator taken into consideration the
 
country's capability effectively to maintain and
 
utilize the project?
 

6. FAA Sec. 209. Is project susceptible of 

execution as part of regional or multilateral 

project? If so, why is project not so executed? 

Information and conclusion whether assistance 

will encourage regional development programs. 


7. FAA Sec. 601(a). Information and conclu-

sions whether project will encourage efforts of 

the country to: (a)increase the flow of 

international trade; (b)foster private initia-

tive and competition; (c)encourage development 
and use of cooperatives, credit unions, and 
savings and loan associations; (d) discourage 
monopolistic practices; (e)improve technical 
efficiency of industry, agriculture and 
commerce; and (f)strengthen free labor unions. 

8. FAA Sec. 601(b). Information and conclu-

sion on how project will encourage U.S. private 

trade and investment abroad and encourage private 

U.S. participation in foreign assistance pro-

grams (including use of private trade channels 

and the services of U.S. private enterprise), 


9. FAA Sec. 612(b); Sec. 636(h). Describe steps 

taken to assure that, to the maximum extent 

possible, the country is contributing local 


currencies to meet the cost of contractual and 

other services, and foreign currencies owned by 

the U.S. are utilized to meet the cost of con-

tractual and other services. 
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Not applicable
 

Yes.
 

Project forms one discrete
 
component of a large multi
donor effort to improve
 
Lesotho's road network. The
 
project will have little
 
effect re encouragement of
 
regional development program
 
since its impact will be
 
felt primarily within Lesotho.
 

The project will encourage
 
international trade by
 
providing an improved trans
portation route for Lesotho
 
exports. Also it will serve
 
to encourage competition in
 
provisioning south and south
east Lesotho by improving
 
access routes from western
 
Lesotho.
 

The project will fund U.S.
 
source design, supervision
 
and construction manage
ment, as well as U.S. source
 
equipment except where
 
waivers allow otherwise.
 

Although Lesotho is listed
 
by the U.N. as a "relatively
 
least developed country" and
 

has limited financial
 
resources, the GOL will con
tribute approximately 15.4%
 
of total project costs.
 



10. FAA Sec. 612(d). Does the U.S. own excess 

foreign currency of the country, and if so, 

what arrangements have been made for its release? 

11. FAA Sec. 601(e). Will the project utilize 
competitive selection procedures for the award
ing of contracts, except where applicable procure
ment rules allow otherwise?
 

12. FY 80 App. Act Sec. /5217 If assistance 

is for the production of any commodity for 

export, is the commodity likely to be in 

surplus on world markets at the time the resul
ting productive capacity becomes operative, and
 
is such assistance likely to cause substantial
 
injury to U.S. producers of the same, similar,
 
or competing commodity?
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Not an excess foreign
 
currency country
 

Yes. 

Project will not assist
 
production of export
 
commodities.
 



ANNhX IX
 

DRAFT
 

Amendment 1 

to 

Project Authorization and Request
 

for Allotment of Funds (Part II)
 

Country: Lesotho 
 Project: Southern Perimeter Road
 
Project Number: 690-0076
 

1. Pursuant to Part II, Chapter 4, Sections 532 and 533 of the Foreign
 

Assistance Act of 1961, as amended, the Southern Perimeter Road Project
 

for Lesotho was authorized on June 29, 1978. That authorization is
 

hereby amended as follows:
 

a. The last sentence of the first paragraph is deleted.
 

b. The following paragraph is inserted as paragraph 3 (previous
 

paragraph 3 becomes paragraph 4):
 

"By this amendment, I hereby authorize an additional eight million
 

United States Dollars ($8,000,000) for total life of project funding of
 

not to exceed thirty-four million United States Dollars ($34,000,000)
 

Grant, during the years FY 78 to FY 82, subject to the availability of
 

funds in accordance with the A.I.D. OYB/allotment process."
 

c. Paragraph a is amended to read as follows:
 

"Except as A.I.D. may otherwise agree in writing, goods and
 

services financed by A.I.D. under the project shall have their source
 

and origin in the Cooperating Country or in countries included in A.I.D.
 

Geographic Code 941. Ocean shipping financed by A.I.D. under the pro

ject shall, except as A.I.D. may otherwise agree in writing, be financed
 

only on flag vessels of the United States or the Cooperating Country."
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d. The paragraph labelled "b. Local Currency Costs" is deleted.
 

e. Paragraph d. is mended by adding the following phrase to the end
 

of the paragraph ", except where such construction is being performed
 

by force account."
 

f. The following sub-paragraph is added to paragraph e:
 

"(6) The Grantee will covenant that all equipment purchased for the
 

project shall be used solely on the project for the duration of the
 

project."
 

g. 
Paragraph (f)(2) is amended by deleting the figure "$2,250,000"
 

and inserting in lieu thereof "$4,291,000".
 

2. The authorization cited above remains in force except ai hereby
 

amended. 

Douglas J. Bennet, Jr.
 
Administrator
 

Date 


