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I. INTRODUCTION

A. Background:

1) In December 1972, with assistance from the International

Development Association (IDA), an Integrated Agricultural Development

Project (IADP) was undert~ken in 32 chiefdoms in Sierra Leone. That

project was aimed at imp~ov1ngthe tncome and living standards in

potentially richa~ricultural areas. A major omission in the project's

design was provision for penetration roads to support the anticipated

flow of new services into the area and increased farm production out

of the area.

2) Nith the assistance of CARE, which had previously constructed

~t1ch "o:'\d5' in Sierra Leone, n. proKrum wu.' n€':-ligncd to CUll:--; t'11\~t reed~r'

roads to complement the IADP activities. CARE, along with representatives

from IBRD, UNDP, Peace Corps and USAID, develop.~d a proposal which was

submitted to AID/Washing-ton and approved in May, 1975, resulting in the

fi rstOper:ltional P,rogram Grant (OR;) No. 1154 awarded to a hi 'late

Volunteer Agency (~lA) for implementation of a national development

program. A joint USAID/CARE on-site evaluation of OPG-1154 resulted in

a recolfi1endation to extend and expand that feeder read program. The

result was the sUbject OPG-1400 to assist in partially financing a

S8.5 million 3 year progra~ to build 400 miles of feederrnads from

July, 1977 through Sep~ember, 1980.,
B. Evaluation:

1. PJrpose: AID is concerned basically in a~~essing a project as
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to its social and economic impact, its technical soundness and its admin-

istrative efIec~iveness. The subjec~ $3.99 million OFG-1400 was

approved and authorized for three annual incremental fundings, sUbject

to specific "essential terms, covenants and major conditions". One of

those major conditions was the completion of an annual evaluation prior

to the obligation of the 2d increment of 31,141,000 for FY-79 and the

3rd for Sl,050,000 for FY-80. These evaluations must show, quote,

"satisfactorily to :~-\/AFR that the GOSL has made progress toward the

establishment of a road maintenance capability .tomaintain the road

system in Sierrs Leone lt unquote. (l)A second pUrpose of this evaluation

is to review the progress to date towards achieving the other project

objectives and im~lementation activities and to spot-light problem areas.

2. Methodology: The Project Authorization and Request for

Allotment of Funds, Part II (PAF-II) contains the conditions preced~nt,

covenants and terms of the grant. But unfortunately all of these were

n01: incooperated into the Grant Agreement that was signed, nor was the

authorization and funding completed (3/27/78) as early as was first

intended (9/1/77). This fi ve mO'nths dela:~ c01'ltri bu~ed greatly to the

obvious shortfalls in project outputs as well as inputs. With that

critical and pervading delay in mind, the objectives, implementation

activities and evaluation scope, as set forth in the Grant Agreement

and the project's first year's operations, was assessed.

3. Team Members: The evaluationhns been conducted jointly by

USAID/Liberia and CARE/Sierra Leone representatives with colloborative

(1) See ·Projl?ct Authorization and Request for Allotm~nt of Fund3
?art II, (PAF-II) ?age 1 Dated 2/8/78.
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inputs from officials ot the GOSL Ministry of Works. The socio-economic

and traffic survey up-dating was prepared ~y an agricultural economist/

ecologist at N'Jala University, under an USAID Personal Services contract.

Dennis Brown, C\RE/SL
Feeder Road Project Coordinator

Antony Airey, N'Jala University
Christian B. Roberts, Chief Engineer

Highway Maintenance
Howard GUiot, USAID/L

Engineering Advisor
Arthur V.Patri ck, USAID/L

Proj ect Manager

SL~~RY FI~~INGS

A. Conclusions:

1) Ot the six basic assumptions upon which the project's effective-

ness and its authorization were based,three of them bave proven to be

erroneous, thereby contributing to -unexpected reduced production and

increased costs. The fundamental assumption that the sUbject grn~t

would be approved and authorized by August, 197i to pe~it equipment

and spare parts purchase and availability by the Dec. i7 start of the

dry construction.seasoll, proved to be optimistic by six months. This

seriously effected the three otner project assumptions of a) timely

availability of all donors' contributions b) timely delivery of new

equipment and c) timely availability of spare p~rts for old equipment.

The delay resulted from :eng-thy di scuss10ns and resoluti on of AID l\V

concern::; about justifications of short-spur ro~cis of 3 miles or less

and aboutguarantee_s__by_yOSL_for their bUdgetary support and the past

and future road 'maintenance capn.Jili ty of their Ministry of' Wurk~ (MOW).

2) The original project purpose of providing farmers in the impact
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areas with increased and continued access to agricultural inputs and

market outlets is being limitedLy achieved in the areas where project

-
roads have bee:l completed. As reported in the upda te.d soci o-economi c

...
report, un a recent survey showed that the use of fertilizer has 1n-

creased in the road-impacted areas, as well as an increase in agricultural

extension ser·vice activity. Increases in marketing of low value, high

bulk annual crops such as rice

sample communities along some project rQAds.

anas were ,.. c:

3) Original inputs by various donors are expec~ed to be met, but on

a delayed or advanced implementation schedule, again, due to the initial

delayo! the project's authorization. Without the AID funds for the first

5~ months of this year, C.:\.RE at one point was faced '.vi ththe possi bili tv

of shutting down all of its operations for lack of operating capital.

Fortunately, the IBRD n.greed to advance a large portion of its contributions.

4) Original m.ltput targets will :fall short of predictions, due to

delayed grant authorization, but some recoupement may be possible during

the next construction season when the new equipment and spare parts are

available. Based upon pre-grant experiences of C.~RE and AID's involve-

ment in its first feeder roads' gTant, it was estimated that the subject

second grant would a~ieve 400 miles over the 3 year life-af-the project.

This was at :first estimated as 133 miles per year, but later rr=duced to

100 ~iles for the first year's new construction, 38 miles of major main-

tenance and 153 miles of minor maintenance. Without the AID-funded

---------~-----------------

(2) June - Aug 1978, Antony Airey: See Attachment B.

BEST AVAIL/iSLE COpy
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equipment and spare parts only 63 miles of new roeds were constructed.

With the additional shortcomings of the Ministry of Works' lack of

performance, only 5 miles of major maintenance and 80 miles of minor 

maintenance were accomplished.

5) The projectts first year of operation saw several significant

changes in design and in the intend-=d (~xecution of the proj ect. Speci al

waivers ';,°ere initially obtained at the time of authorization, to pOIiTlit

expeditions procurement of specific tYPGS and quantities of new equipment,

spare parts,fuel and oil and cement with AID funds and from speciflc

sources a..'"ld origins. There also was a list of road.; ini tial1y approved

for construction during the project's first year of operation. Subse

quent studies and recommendations resulted in a) 5 changes in the ttMIX"

of equipment, b) 2 changes to the approved list ot roads to be constructed,

c) ~limination of cement purchases from AID funds and d) reduction of the

amount of fuel and oil to be purchased with AID funds. All of these

changes were reviewed li.nd approved as being necessary for the most

effective implementation 9f the project, based upon subsequent realities,

but still remained wi~hin the original budgets for the respective

ca~agori~s and their cost allocations.

6) C~RE's perfo~nance -has been satisfactory. Despite the handic~p

qt delayed AID authorization and availability of \ID funds, CARE has

effectively carried out its responsibilities in the areas of adminis-

tration, staffing, procurement, constr".Jction, maipte~allce, maintenance

training and reporting. Whereporformance has unavoidably been less
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than expected, such as reduced road construction and maintencrce outputs,

performance should increase in the 2d year's operations with receipt of

the rece~tly orderednewequip~ent and spare parts, and w~th improved

participation and performance of the Ministry of Works. CARE's failure

to provide the required economic benefits' justification for 6 short spur

roads of 3 miles or less was due to failure of USAID/L to accept or reject

CARE's inclusion of these roads in FY-iB construction schedule. 3/

7) The GOSL's performance, other than its Ministry of Works, has

been satisfactory. One of the a~sumptions of project effectiveness was

"th:lt GOSL has continued to place a high priority in support :::>f this pro-

ject by meeting its financial commitments in accordance with the project

bUdget. 4 / This it has done for the past two years as evidenced by its

allocations in its National Domestic Develo~nent BUdgets. It has further

performed satisfacto-rily in approving recommended new roads' site-selec-

tions through the sub-committee of the Rural Penetration Roads Project

Coordinating Committee.which has been established within the Office of

5/
The Vice President of Sierra Leone (Hon. S.!. Koroma).

8) The ~linistrY of Works' Performance to date has been less than

satisfactory. Of the 11 tasks MOW ",'las responsible to perform only 4

have been started to date. Of those 4, the most important has been the

funrlingof a Feeder Roads Maintenance Unit. and the designation of its

hC'nrl, c.n. Roberts, Chief Engineer. Also of significance has been the

3/ See CARE' 5 Construction Report for 7Iii thr0ugh 10 Iii
41 p. 13, PAP-II, Sec. 2.2.6.C.
5/ Coordinating Committee: ~linistry of Agriculture and Natural Resources (M~NR),

Min. of Finance, DevI, and Economic Planning (MFDEP), Min. of Interior,
Mi!l. of Education, Rural Development and Soc. Welfa:~~, Min. of Tourism,
Peace Corps, CA.RE & GOSL Office of the V. p.



-7-

designation and deployment of 18 I"JI the 24 MOW on-the-job overseer-trainees

in CARE's Road Maintenance Uni ts. Of the 7 tasks not yet started, perhaps

the most important non-performance has been the failure. toestablis.h the

necessary policy of the Feeder Roads Maintenance requirements over the

primary and secondary roads' maintenance needs and the requisite advance

planning for staff, equipma:t, scheduling and ccs:s (initial and recurrent)

to eventually a~sume full and effective responsibility for maintena~ce

of al1600 miles of the CARE feeder roads by 1982, or st)oner if possible.

9) The performance of the other donors has been satisfactory.

Peace Corps (PC), Voluntary Service Organization (VSO) and inputs from

IBRD, the Canadian University Students Overseas (CUSO) have all been

satisfactory, despite the circumstances of unavoidable delays in the

initial implementation sched'.lles. See also item 3 above.

B. RECOMMENn4. TrONS

1) AID's 2d annual incremental funding for -;Y-79 (Sl.141million

for 2d year's operations) sho·u1d be authorized by AID/Vias soon as

possible. But no--': later than Dec. 31, 1978. Despite the less than

adequate performa.nce of the Min~stry of Works, two significant factors

support this recommendation: a) CARE was prevented from.obtaining the

critically needed additional equip~ent and spare parts during any part

of the first yearts constr~ction period, without which the intended 1st

year production targets were never expected to be met; b) four 01 the

five donors to the project made satisfactory and timely contributions

to the project. AID's delayed authorization was the primary cause tor

production shortfalls.

BEST AVAILABLE COpy
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2) The next annual evaluation exercise should be cOlld'Jcted by the

Grant Officer and should begin in mid-July, 1979. This follows the end

of the dry-season construction periodeJune) a.nd also coi"ncides with the

end of CARE,f s Fiscal Year. thereby making available C.-\RE 's detai led

annual reports.

3) The next annual evaluation report should not recommend :he 3d

incremanta,l funding of Sl.OSOm.illion for FY-80 t unless there is clear

and convincing-documentation of consistent.and oositive Ministrv of
=.:.:::.::......::.:::.::...:..::.~:.:::.:.:::.:..-=.;;..;::~.:.=..:;:.;;.::..;.::..;:;.;.:..-=-=-..;;..;;.;:.:;.=..:::....=...=..:.;...;..;,...::.;.~-o;...;;....;;;.~.~~~~~. _

Work's oerformnnce from October, 19i8throueh June. 19i9.

4) The Grant Officer!unct1ons and resp~x:~ihl11ties should be

redesignated from SER/COM/ROD to the UsAID/SL otfice. ~is would avoid

the numerous and unnecessary pastgelays of administrative and imple-

mentation actions and improve coordination betwee~ New York, Freetown

and Abidjan inputs.

5) REDSO/W should assume from USAID/L all operational support

ser·lices for _Freetown except Executive Office and Controller functions.

which USAID/L will continue to provide. This should take effect upon

USAID/Liberia t s submissi.on of tlu; 1st Annual Evaluation Report to AID/\'r'.

See ~bidjan 8880 in Nov. 1978.

6) Future project authorizations should conta~~ annually revised

implementatiol1 schedules which allows for differences/slippages in the

time-frames contained in the original proposal and the su))sequent dat~s

1'U1\U:-: hec(.)mc avu i 1able for pro.1 ect t1~E;.

If I. ASSESSMENT OF PROJECT'S BASIC ASSL~iPTIONS

A. TheProj ect Proposal and the subsequent authorization of fInds

BEST AVAILABLE COpy

;1...-."' -.
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contained a set of six basic assumptions, (6) the validity of which is

necessary for timely achievement of the intended output targets and the

project's purpose:

1) All Donor Contributions received in a timely manner. With five

(i) t' b .... t th j t . t' 1 th t . h t'donors con r1 u~1ng 0 e pro ec , 1 1S C ear a ~e assump 100

that accomplishment of the project purpose is dependent upon timely

contributions from each is appropriate. During this gra~t's 1st year

of operation only one donor was significa.1tly tardy,

It was AID's delayed contribution, due to a lengthy AID/W review and

approval process, that seriously effected the intended output targets for

road productio'L1 and road maintenance. Because AID's funds w~re prima.rily

for 1st year· p~rcbase of needed new roadbuilding and road maintenance

equipment andfnr spare parts for existing old equip:nent, this delay ha:;

also invalidated two ~ther of the basic six assumptions, (See No. 2 and

3 :'('low). In th~ project proposal and PAF-II implemenLation schedules,

it was anticipated that the AID grant would ~e appruv~din AID/W by

AUg'Ust,l977 and equip:nent order::; p"aced by Septe:nber, 1977 with delivery

hy December, 197H, Grant approval did not t.ake p1aceuntil Fen, l~I'7R.

T.10 GLunt Ag-reement wa~ RUhse!lllcntly si.~ilcd lute in Murch 3'1U equiplIll'nt

ordL!r~ were IInahle to be placed LInt L1 June and July 19tH, (Thi:-; w~~

nlso p'J.rtially nul"! to CARE making;; chung-es in it~ li~t: or ,"eqllll"ecl

(~Clllip:nent and u~ainJ AID's delays in appr'oving tho.t finu] li:-:t), FinnJ

del1v~~.v is now expected by late December, 197H,

planned) .

(12 months late:- than

( 6 ) See p, l:~. PA F- I I, ~e c , 2. 2 ,n an cJ La ~ f ram~ Ann t) x H.
(7) AID, C~ro::, Voluntary Service Organization (VSO)/Peace Corp~ (PC).

GOSL and the World Bank (IBRD).

BEST AVA/LAGLE COpy
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AID's delay in reviewing and approving the proposal was not inten- .

tionally dilatory. Upon its initial review of the proposal. the Executive

Committee for Project Reviews (ECPR) raised several reaSonable questions

concerning a) The economic benefi ts to be der1 ved from "short spur" roads

of 3 ~i1es or less, b) The environmental imp~ct of the roads to be cons-

tructed and c) proper maintenance of the road after they are constructed.

These issues were finally resolved by adding 2 covenants and one condition

p~acedent to disbursement of funds in the Project Authorization and

Request for Allotment of Funds (PAY).

2) Timely delivery of al1new equipment. This assumption fell as a

result of the failure of No.1 above. Since 96%01 all new equipment

procurement in the 1st year was to be funded by AID, none of the new

eqlli pment was timely ordered, paid for nor d.:l i vered. Currently I estima-

tions for delivery are for December, 1978 at the earliest or Feb. 1979 at

the latest, depending upon manufacturers' production schedules and

internationa~ shipping schedules from U.S. to Sierra Leone,

3. Adequate spare parts available to hav~ C~~_~g equip~ent useful

at least iO~ of 'the tim~~.~ed. The G03L has supplied CARE with a

part of its p,:,;;::;ent fleet of T-:>ad construction equip:nen't, Saine of which

are U.S, brands and some of which are non-U.S. In an eff~rt to make the

old and the new equipm~nt compatable a'1o standardized for parts inter-

changability with resulting economies of maintenance and greater tecihnical

fa.:niliarity, provisions were included in the grant pr0po,:;al topermi t

procurement of a mix of spare parts. The grant proposal (Waiver Request

No.1) called for 385,000 ~f AID funds to be used for purchase of spare

p~rts fur existing non-U.S. road building ~quip~ent, and up to S130,OOO

f:)r ~p:lre P3.l'ts for the new t.J. S. equipment.

~.
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Becnuse of the delayed funding, CARE was forced to, postpone

procurement of these critical replacement parts. All of this negatively

affected the procurem~nt, utilization and availability of-spare parts,

resulting in an over-all average of existing machinery being usefully

available only 55% of the time.

,1) iDrv) weather permi ts 32 full weeks nf construc!..~.~. Onl y

30 working weeks were possible during the first year of this project.

This assumption proved to be inaccurate by two weeks or 6% over estimation.

due to the unpredi ctabili ty of the "rainy season" whi ch varies in length

and volume between April through November of each year. Experience has

indicated that major construction work can be and has been accomplished

ouring the 9 month/32-week "Dry" ,period starting about mid-October

through the end of June, Lesser constructionacti. vi ties such a;; bLlSh-

cleari.n~ and grubhing can still be, effectively ac.::onlpli::;hed in moderate

rain during the transitional mOtlths of light rains from April - June and

from October -Decemb~r.,

The 6% overestimation of the'work season reflects itself in theore-

tical shorfall of 7! miles of road production each year,under optimum

circumstances (or 22~ miles over the life-oi-the Project-:-LOP). This is

si~nificD.nt in the long run to the e~ent that a ten percent reduction

of the 400 miles LOP tar~et results i." an Economic Rate of Return (ERR)

reduction from 18 percent to a still acceptable 16.1 percent. Any
.1

further reduction of miles actually completed wo~ld embarrassing rendel'

the project economically unjustified at its conclusion. Future produc-

tjon pro.1ectiol1s for thi.s. and similar projeC?ts in simib.r Y·?in belts

shoulrl u~e th~ more rea 1 i::;t i c and conserva ti v.:~ JO-week t.ll'Y WO;,'K seaSUIl.

BEST AVAIL/iBLE COpy
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5) Adeq"lJate3.ud timely availability of local communal labor.

This assumption has proven to be correct and workable. Fortunately, the

original pre-1973 concept of using large numbers of communal laborers

to construct and maintain the project r'Jads.on a self-help basis was

mnrilfied in light of the following realities:

(l. The supply of un~kj 11eo 1abor i~ not c(ln~tanl: ann

fluctuates with the agricultural growing season

b. A daily w~ge which would be competitive with agriculture

could not be p~id, and even if it could be paid, it

would then result in a deficit agricultural labor supply

c. The type of (eed~r roads to be constructed requires

considerable cutting and filling and movement of vast

volumes of earth which, if done only manually, would

require an estimated 3,600 persons for 32 weeks to

complete 150 miles.

The present workable system involves a) the site engineers negotiat

ing with clan ch1efsfor the requir"ed number of labor:; to volunteer fot'

road work in their i~media~e area, b) these volunteer~ are organized into

groups that work six and half days for a week, followed by other groups

for s~cceeding weeks and c) the clan chiefs and local recr~iters are

paid but the volunteers are not. The results hnve been a reliable flow

ot approximately 100 volunteer:::; l~ach work day for road construction in

all ~eas and another 100 each day for maintenance throughout the cons

truction season. The GOSL's first project year in-kind :::ontribution

value of the communal labor for constructi~n and maintenance is estimated

to riave been $45,000 based n~ a value of $1.00 perman-day

(9 mo. x 25 work-d~ys x S200 per day).
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6. The GOSL has continued to place a high priority in support of

this project bvmeeting its tin~ncial commitments in accordance with

the project bUdget. As c~n be seen in the tablebelow,.28% of Sierra

Leone's total na.tional bUdget for development and economic planning

was devoted to this project for ·FY-78. Although, the percent for

FY-79 is only 7%, note that the dollar amount is actually increased

by $28,400 for s. total of S500, 000. Note also that in table I-D,

page 28, GOSL actually expended S6,800 more in FY-77 than bUdgeted

for this project in FY-78.

Summaryot the Government of Sierra Leone's
Domestic Development Budget'!'

($000)

Category Amount
78

%of Total
IT

Amount
- 79

% ot Total

Total Domestic Development Budget

a) Ministry ot Agriculture
and Natural Resources

b) Ministry of Works

c) Ministry of Ed.ucs.tion, Social
Welfare and Rural Development

d) hlinistry ot Health

e) Ministry at Finance Development
and Economic Planning

n CA. RE Ru 'r:\ 1 Penet ra t i ve Roan

4,055.6

1,477.3

1,677.3

819.0

1,715.0

·171.6

26,291.0

25 4,659. e 1R

9 ~.46'1.0 9

12 2,591.0 10

5 945. a 4

11 6,752.0 26

28 of (e) 500.0 7 of (e)

* Government of Sierra Leone dev~lopment estimates: 19 7 7/1978 and
1978/79 (IT= July - June). Table does not list all line items
as contained in Government B~et.

FY-77 converted at 81 ~ Le 1.06
FY-:9 converted atSl = Le 1
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IV. ASSESSMENT OF PROJECT'S BAS ICPURFOSE

The baste purpose of the project is to provide approximately 14.800

farmers and their ta!D.ilies in the three impact areas (North, E~st and

South) wi th incre~sed and continued a.ccess to agri cultur~~ inputs, to

8/
market outlets and t~ a range of development services. In order to

measure the extent of impact this project makes towards achieving the

intended goals and purpose, socio-economic surveys are to be cond~cted

as part of the annual evaluatiou~. In JUly, 1978, Antony Airey of

Lanchester Polytechnic Vniversity, a visiting lecturer at N'Jala Univer$ity

a.t Kenema, again headed a survey team of native-speaking agricultural

economists that interviewed farmers in one of the project impact areas

CJ I
(Eo.s t) •

The Dama chiefdom in the Kenema District, east and w~st of the

Kenema-Joru trunk road was studied and traffic surveys made. Dam a , a

Mende chiefdom, was i~enti!iedas a SUitable site for the survey. In

this chiefdom c:AREha's been building two roads,R.95 and R.95a since late

1976. The communities in ~he area have had approximately 2 years to

ndjust to increa~ed accessibility. See map 2 below. Dams also has thp

advantage of haVing similar environmental conditions to the adjacent

areas where previous research has heretofore been concentrated.

The Dama chiefdom is one of the largest chiEfdoms in the district,

with an estimated area of 196 square miles. It is the fifth largest

chiefdom in population terms, with 16,575 inhabitants. This is an

8/ Sec p.3 and Annex H of oro Proposal
9 1 See full repor~ in Annex B.
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overall density of 84.6 people to the square mile,quite a favorable ratio

in national terms; the national density is 98.5 people to the square mile.

For this yearrs survey an evaluativ9 framework was established

based on the u wi to/Wi thoutCARE" situation! since longitudinal Ilbefore

and after
tl

analysis has not! as yet! been possible. Using secondary

sources! particularly data on the 1:50,000 map series (2d edition) and

unpublished Inf~)rmation from the 1974 census of population, settlements

were pre-selected in an attempt to identify distinctions between those

which have been directly affected by the CARE FeederRoad Building Pro·-

gramme (F.R.B.P.) and otherwise similar communities not involved with

the CARE program. The following classes were identified:

1. Villages on second;l::y roads.

(a) Villages affected by the F.R.B.P.'s uPt;rading and

renovation of the secondary road.

(b) Villages sited on umimproved secondary roads.

2. Villages on seaso~ally motorable tracks.

(a) Villages affected by the F,R.B.P. 's upgrading and

renova:ionof the track.

(b) Villages sited on unimpr0v~d track.

3. Villages on minor tracks, which may or ~ny not motorable.

(a) Villages affected by the F.R.B.P.'s upgrading and

renovation 01 the track.

(b) Villages sited on unimproved track.

Another settlement was selected, which appeared to be totally unconnected

to the national road network other than by footpaths. This was to serve

BEST AVAILABLE COpy
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as an overall control which might be categorized as 4c type settlement.

Within each village up to 50% of the farming households (mawe)

were selected at random to be interviewed by 1~nde interviewers. The

interviewers) all under-graduates of Njala Univ~rsity College, were

trained to administer a Prepared and pre-tested interview schedule.

These completed ;chedules, lli in number, provided the basic data :for

the analysis in the report. Excepts are presented below that relate to

progress towards achie\~ng the project's basic purpose.

A. Increased knowledge of availability of Agricultural Extension

Services. The study revealed that this intermediate goal was being met,

as evidenced by gre~~eruseof crop fertilizers by villagers along the

project ron-ds. This was due primarily to inc r'::lL;"ll ·:~.sitations by the

local Agric 1l1tural Erlension Service Officers. 4The Cacao Development

Otflcer revealed that over 50% o~his contacts were now in the road-

related Villages as opposed to only 11%io the near-bv non-road cornmuni--
ties. T:'1e figures were 50% and 24%, respecti vely, for the Swamp Rice

Development Officer ...

B. Increased Marketing of Crops. tSee page 19 ).

The majority of the population in Dama chiefdom depend on agriculture

for both subsistance and =a~h income. ~nere is some diamond mining, but

it is ill-organized and speculative in nature, With, it would appear, a

declining imp3ct on the c~iefdomts economy. Agricultural activities in

Dam-a chiefdom are primarily concerned with the cultivation :>f rice,

coffee and Cacao. The former is generally the principal crop 'in all annual

rotational bush fallow system. Rice is the subsistence crop, providing

BEST AV/HLABLE COpy
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the preferred staple in the typical farmers diet.

Coffee and t::lcao are the usual cash crops of the chiefdo.m fartne1":.:l.

Coffee is more impnrta:lt than the latter; there were 52,000 coffee

farmers in Eastern Province in 1970. corap~':ed 'wi th 40,00'::> cacao farmers,

Both crops are prod~cedby smallholders who have planted or inherited

their tree CT"OP farm:; as more permanent features of the agricultural land'-

scape. Acreages a r~ therefore small (in per capita terms), more than
-,

two thtt-ds of coffee and cacao farms in the area are less than 10 acres

in size.

There are a wide variety of secondary crops grown by Dama farmers;

:t',,::Uits,v~getables, and ancillary staples, These are usually intercropped

with the 'p!imary users 01 the land. The annu~ls with the rice farm and

the pcnmnials in trw plantationf; or the jt;'nrdcn~ adjacent to the vi.l1n~c.

The stUdy indicated that communities along the CARE roads increased

the types of crops grown to 7, while the non-road communities averaged

only 6.3 types. T:"e -sale of low value,. hi gh bulk annual crops were alsD
1

favorably effected bX the new roads which had the ~d(Jltional benefit of

reducing head-load transportation costs by 50% (fr0m Le 3.00 to Le 1.50),

The "slash and burn" method of upland rice production created a

new income source for the farmers along the CAR.E roads in the production

and sale of firewood. Pri:ll- to the new CARE roads, sale of firewood to

others was not profitable due to the weight, bulk and inconvenience of

head-loading this by-product, After the CARE rou ..i~, in one village. as

many as 50 percent of the householders were engaged in sellingfirewo~d

and it was clear that this was an innovation dependent on the CARE road

BEST AVAILABLE COpy
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R-95A. This represe~ts an unexpected cash income benefit of the CARE

road bUilding efforts in the studied urea.

c. Increased Transoortation Facilities and Ben~t~..ts.

Although it is too soon to see such direct benefits as increased

poda-poda numbers or usage (all-purpose passenger and goods' "bush-taxi")

there have been user-savings benefits in the form oia) no "rainy seasoi1"

surcharge for villagers along the CARE roads and b) regular year r~und

service due to the all-weather capability of the CARE ronds.

D. Improved De:elo~ent Ser~ices.

In terms of th~communal infrastructural improvements, the new

r~ads have had a po~itive imp~ct. Two new concrete barries (open communal

meeting halls) have been bUilt, both in the H A " communi.ties of ~lasalu ann
~ It .! ~"'--------"""'_''''lAI_''

~~j1hum. Cement is a product too heavy to headloao so b~sh sticks and
~

clay were traditionally used in peril1a."lent buildings. Since completion of

R-95A, there has be~"1 a 3pate oiconcrete construction. The road has also

enabled skilled lat>or to penetrate the previously remote aren (a cement
s- J .... oa:= iii £liU'WiA

mason). The road connected communities have also experienced regular..
Sunday visitations of a "dresser" (a priva.te dispenser/nurse to the

villagers along this road. Thus, the road:; a.nd -:he "dresser" are meet-

ing the need for western medical attention stro~gly felt by most rural

people in Sierra Leone.

From the above we can conclude that. eVen in this short p·~riod of

ti:n~, the inteMnH<1iut~ socio-ecnnomlc l)c;}cfit~ arc taking place and the

interu't?diate goals and prQject purp()se arebei.ng int:t.

BEST AVAILABLE COPV
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v . COMP.A.RISONS OF PLANNED AND ACTUAL DONOR INPUTS

The project was estimated to cost a total of $8,521.100, from 5

donors, requiring 3 years to complete 400 miles of new~oads, bridges

and culverts as well as maintaining these new roads and the 100 miles

of roads CAP.E built under the predecessor OPG-1154. During the first

year's operations under the present oro, the 5 donors were scheduled

to make a total at $3.631.200. 111

For a number of reasons, principally that of timing, 3 of the 5

donors made less than their scheduled contributions, re3ulting in the

other 2 donors making accelerated contributions during the period

(CARE ~ndIBRD). A total of $2.748.600, or 75.7% of the goal, was

actually expended through June 30, 1978.

A. A.I.D. (See Table I-A)

AID's total contribution of 53.991.000, 47% of the total project

costs, is an Operational Program Grant (OPG) to CARE, to be annually

funded by increments ofSl.8 million in FY-78 (including banking

charges), $1.141 million in FY-79 and $1.05 million in FY-BO. These

funds are for the foreign exchange (42.4%) and local costs (57.6%) of:

Procurement of most of the required newcoa~truction and

maintenance equi pment and loaterials (D. S. made)

Some local costs personnel and procurement costs

Some fuel and oil cost

Some equipment ~pare parts and workshop tools

All of the CARE Headquarters' overhead costs

Costs of preparing annual evaluation reports

11/ See Table I, page 24
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The bulk of AID's first year's funds were intended for major

new equipment p~rchases ($1.248.800) by means of a Fed€ral Reserve

Letter of Credit (FRLC). Additional expenditures of $306.000 was

intended for fuel and oil, CARE/NY overhead costs and the costs for

the socia-economic up-dating survey.~/ Of the $1.i47.400 planned

expenditures during the first year, only $733,200 or 42% was actually

;.

d
. 13/

ex-pen eo.- Of that amount, only S312.500 were expended lor new

equipment which included two bulldozers purchased locally in Monrovia

and trucked by low-boy to Sierra Leone.

B. CARE. (see Table I-B)---
CARE's total contribution of $1.200,8 million, is l~% of the total

project costs, of which 74.4% of its contribution is for local costs

and 25.670 tor foreign exchange. CARE's contrihtltion~ are for:

Localand expatriate personnel costs, project equipment mai/l-

tenance costs
~

Hand tool~, materials and equipment acqUisition costs

Administration, supervision and actual construction costs

CARE is responsible for construction of selected roads with

necessary bridges and culverts. CARE must also develop and

implement a rural roads maintenance program, while training local MOW

staff, pending MOW's assumption of all maintenance duties and costs---by the enrl of the project (1980). '------

12/ See Table I-A, pa.ge 25
I~/ Orders were subsequently placed for an additional $697.000 of

equipment and S237.000 in steel culverts, which will not be
paid for until delivered late this year.
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caRE's first year planned contributions were for $370,400. Due

to delayed grant authorization, CA.RE actually expended $525,600 or

42% over the planned amount. The bulk of its accelerated. funding was

required to fill the AID funds' gap for U.S.-source commodity procu-

rement and the GOSL·gap for the maintenance equipment depreciation

14/
fund.-- Substantial accelerated funding for local personnel costs

was also necessary to avoid shutting down the project at one point.

C. IBM (See Tabie I-C)

The total ~0ntribution of the World Bank .(International Bank f~r

Reconstruction and Development) to this project is $1.2 million, the

bulk of which is for locally purchased road construction equipment and

materials. Of that amount, $911,200 was for first year expenditures.

As shown in Table l-C, IBRD contri buted almost 14% m':>l"e than bUdgeted

during the fir~t. yesr. All indicati~HlS are that Tnfin will meet l.>r

exceed its futllre committments to this project which are substantially

less than the fi rst yea r' s a lloca-ti on.

D. GOVERNMENT OF SIERRA. LEONE (GOSL) - Sec Table l-D

The total value of the .GOL contri huti.ons, i:1 cash and in kind,

amount to 81,792,900 for the life-aI-the project, almost. two-thirrls

of which is for commodities. The first year's funding wa~ plann~ci

for $ 1:i9. 7000. GOSL, LOP cos t~ i.ncrease fot' the end 01' thep.·t).lec I

due 1.0 substantial project increases in local commodities' procurem~n't

(cement, etc.) as well as contribution to the maintenance depreciation

15/
fund,-

14/ C~RE is to perform all road .nntntenance until such time as MOW can
assume this resp()ll~ibility. All recurring road maintenance cosl~

will be borne by the GOSL. i.ncluding 2 provision for quarterly
deposits into a special fund for depreciation of eqolipment to be
used later to replace worn out equipment. At the end of the
project an estimated $218,000 will be ~vailable.

15/ See Table 2. Page 30.
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All contributions to the fund are provided under the GOSL budget

and at the end of the project; an estimated S218,800 will be available

(plus any bank interest earned) for the replacement of road maintenance

equipment and spare parts for the future maintenance of prOject roads.·

GOSL's first year's contributions fell short of the inp~t target by

only 2.3% GOSL development bUdgets and a.nnual financial support is

expected to continue satisfactorily due to a) the establishment and

funding ot the Feeder Maintenance Unit in ~10W and b ) because the

Office of the Vice President supports and helps coordinate the feeder

road program.

E. PEACE CORPS A~~ OTHER VOL~~EER OR~~NIZATrONS (See Table I-E)

The total ualue of the combined contributions of the ~hree

volunteer organizations* is bUdgeted asS337,500 for the lif~-of-

the project. Thil=. contribution is the estimated (~f)sts to those

organizations t.o transport and sustain their volunteers in the field. The

:II' V.S., Peace 'Corps (PC), F.K. Volunteer Service Organization (VSO)
and Canadian University Students Organiz~tion (CUSO).

BEST AVr1/L4BLE COpy
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first year's attributable contribution is $112 500 ,:>f which only

$95,300 were expensed, due to the unavailability of certain skilled

volunteers, planned for the project. For the most part, those

volunteers that were involved in assistinE this project have been
. "If!: U :zJ M I Th:t. BPR-.. .......... :I !I • 1 .

conscienscious and productive. The succeeding year's contributions---- '
are budgeted for the same $112.500 for each of the next 2 years.

Those targets are believed to be realistic and attainable.

VI • PLAN?..-ED AND ACTUAL OUTPUTS (CAP..E AND MOW)

A. CARE

1. Construction or rehabilitation of 400 miles of rOcljs over

3-year life of the project (133 miles per year) at approxima

tely $14,000 per mile16/ . Due to sevt:!ral reasons oreviouslv
control p' • •

stated. most of which were beyond CARE's/only 63 miles of

road were constructed or reconditioned during this first

171
year and ~t a cost of approximately 517,000 par mi1e-- .

This amounts to a ,17C; shortfall in con::;trllctiuo and 21.470

overrun of estimated costs.

2. Of the 17-1 miles of road previously construc"ted of C-\RE's

from 1975thru 1977, major road maintenance was to be performed

all 38 miles of those roads (under the 1st AID Grant OPG-AFR-1.154)

and minor or routine maintena~ce on 153 miles. Actual

output was only 5 mt1e~ of rebal1asting and 80 miles of

routine maintenance. This is a shortfall of 13.1% and

52.3% respectively.

16/ See page 18 of the OPG Proposal, PAF-II
li/ See page A-8 of Engineer's Technical Analysis, Annex A.
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B. MINISTRY OF WORKS (MO~)

1. As shown in the projects' log frame in PAF-II, the MOW

output target was the establishment of a Feeder "Roads

Maintenance Unit within its organization, with responsibi-

lity for participating in CARE's OJTand to supervise the

feeder roads' maintenance. All bf this would be preparatory

to assuming full operational responsibility for all feeder

roads produced by C~RE, at the end of this project in

September, 1980.

2. The MOW ha~ taken substantial in1 ti al s tep:jtowards meetlng

this target by the creation of the 'Feeder Roads Maintenance

Unit, headed by its Chief Engineer Maintenance, Mr. C. n.
(18) .

Roberts. Another positive action has been the allocation

of 18 ~K)W "overseers" to work directly with C~RE field units

for on-the-job-training (OJT) and the posting of an Area

Engi..1eer .in the Kenema district.

3. MOW's shortcomings involve its slow progress in a) developing

an operational implementation lan, geared to progressive

assum;Jtion ofre~Eo_n§,..ibilities for full takeover by 1980.
• •

b) li~ited toad inspections and reports by the Area Engineer

". "\

Rnd c) limited road surveys and design of :ldditionnl roads
.....

to corne nnder-this pro~ram.-------_...--......_-.;-~-

(18) See letter to CARE from the Secretary to the Vice President,
dated 12 Sept 1977, in Project Files.

-
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c. CONCLUSIONS

CARE must substantially increase its output production in order

to maintain a favorable cost-benefit ratio to justify continuation

of the project. MOW will have to show marked and sustained improve

ment in its progressively greater participation in and preparation

for taking over the CARE Maintenance Program.
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1st Year Financing FY-i8
Project Cash Flow*

(Dol $000)

Percent
Planned Actual $Di ffe renee Dif ference----

AID 1.747.4 733.2 1.014.2 27.8

GOSL 489.7 478.4 11.3 2.3

CARE 370.4 525.6 155.2 42.0

IBRD 911.2 925.1 13.9 15.3

FC/VSO 112.5 95.3 17.2 17.2---
Total: 3,631.2 2.757.6 - 873.6 24.1 short

* See Table 5 p. 36 and p. 1 of Annex D: OFG Prnposa1/PAF- II,
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PRO J E C T FIN A N C I N (,1

July ii - June 78
(Dol $000)

TABLE I-A

USAID

A. PERSON}("'EL Planned

1. U.S. Techicians

2. 3d Count ry

., Local Personnel 192.6..J.

Sub-total: 192.6

B. COMMODITIES

1. U,Sf Procured 1.154.8

2. 3d Country

Actual

169.8

169.8

186.0

$
Difference

-22.8

22.8

-1.154.8

186,0

3. Local

Suh-totnl:

C. OTHER COSTS

1. Fuel and Oil

9'1.0

1,2'18.H

171.5

126 ..5

312.5

125.4

32.fi

- 936.3

46.1

2. Maint. Equip. Depreciation

3. CARE/NY Overhead 124.5 .

4. Other Support Costs 10.0*

124,5

_..l.:..2- 9.0

Sub-total:

Grant Total:

306,0

1.747.4

250.9

733.2

55.1

-1.014.2

Fo ..~ the Personal Service Contract (PSC) portion of Annual
Evall.~ation.
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PRO J E C T FIN A N C I N G TABLE I-B

July 77 - June 78
(Dol $0:>0)

CARE

A. PERSONNEL Planned Actual

1. U.S. Technicians 38.5 38.5

2. 3d Country 71.9 18.0

3. Local Personnel 82.2 87.2-----
Sub-total: .. 192.6 143.7

B. COMMODITIES

S Difference

-53.9

+ 5.0

-48.9

1. U.S. Procured 34.1 176.9 + 142.8

2. 3dCountry

3. Local 26.0

0.5

24.4

+ 0.5

1.6

Sub-total:

C. OTHER COSTS

1. Fuel and 01,1

2. Nmint. Equip.
Depreciation

3. CARE/NY Overhead

60.1

1.5

201.8

27.8

25.0

+ 141.7

+ 25.0

4. Other Support Costs 116.2:"-: 118.~ + 2.1

SUb-total: 117.7 171.1 + 53.4

Grand Total: 370.4 525.6 + 155.2
\/

~-_.-._-

• Includes office supplies, printing, postage,telephone, cables,
electricity, building maintenance and renovation, staff housing
expenses, furniture and fixtures, travel expenses, audit insurance,
publicity, bank charges, sudry.
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PRO J E C T-------
FIN A N C I N G--- ---

TABLE I-e

July 77 - June 78
(Dol SOOO)

IBRn

+

A. PERSONNEL

1. U,S. Tecbnicians

2. 3d Country

3. Local Pe rsonne 1

Planned Actual

61.4

$Di ffe~e':'lce

61.4---
Sub-total:

B. CO~Thl0DITISS

1. U.S. Procured

2. 3d Country

3. Local

Sub-tota.l

C. OTHER COSTS

911.2

911.2

61.4

599.2---
599.2

+ 61.4

312.0

31Z.0

1. Fuel and Ot~

2. ~1aint . Equip.
Depreciation

3. CARE/NY Overhead

4. Other Support Cos_t_s _

Sub-total:

221.3

43.2

264.5

+ 221.:3

43,2

+ 264.5

Grant-Total: 911.2 925.1 1.3.9
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P R o J E C T F I N A N C I N G TA.9LE I-D
- - -- ~'- -- - - --

July 77 - June 78

(Dol $000)

GOSL

A. PERSONNEL Planned Actual S Di.fferences

1. U.S. Technicians 25.7 37.6 + 11.9

'J 3d Country 7.5
7.5

....
3. Local Personnel 52.0 92.1 + 40.1--

Sub-total: 85.2 129.7 + 44.5

B. COMMODITIES

1. U.S. Proctl red 8.6 :n .1 + 12.5

2. 3d Country 217.1 42.9 174.2

3. Local 125.0 243.4 + llK.4--
Sub-total: 3:50.7 307.4 43.3

C. OTHER· COSTS

1. roeland Oil 36.1 + 36.1

2. Maint. Equip.
Depreciation 43.8

43.8

3. CARE~'Y Overhead

4. Other Support Costs 10.0 5.2 4.8

Sub-total: 53.8 41.3 12.5

Grant-Total: 489.7 478.4 11.3

2.3% short



-29-

PRO J E C T FIN A N C I N G TABLE I-E

July 77 - June 78
(Dol $000)

PC/VSO

A. PERSONNEL Planned--
1. U.S. Technicians 90.0

OJ 3d Country 22.5....

3. Local Personnel ---
SUb-total: 112.5

B, COMMODITIES

1. U,S. Procured

2. 3d Country

3," Local

Sub-total:

C. OTIIER COSTS

Actual

81.6

13.7

95.3

S Di fference

8.4

17.2

1. Fuel and 01.1

2. Maint. Eq~.ip. Depreciation

3. CAREINYOverhead

~. Other Support Costs-----
Sub-total

Grant-total 112.5 95.3 17.2

15.3% short
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TABLE 2

PROJECT CASH FLOW

AID GOSL CARE IBRD PC/VSO TOT.~L

189.71:/

$(0'00)

7/77 - 9/78 1,747.4 370.4 911.2 112.5 3,631.2

2/

10/78 - 9/79 1,169. 7 515. S- 385.4 101.7 112.5 2,284.8

10/79 - 9./80
3/

445.0 186.0 112.5 2,605.1
1,073.9 787.9- -- .----

TOTAL: 3,991
4/ 1,200.8 1,198.9 337.5 8,521.1

1,793.1-

----------
1/ Includes prov1gion [(n° InStintenance equipment depreciation fund of 543.8

2/ I' " "
It ' ~ " " " S87.5

3/ It " It " "
It It .11 $87.5

4/ " " " "
1\ tf

., " total ofa
$218.8.

· . .-;



---c=-_~_-__=__._~._==_.~.=_.. =.__-=-:-_.0-=.. =~:-::::-: ..__.... _. .. _

ANNEX A
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TECHNICAL ANALYS r.~

After one complete cnnst~uction season starting in O~tober 1977

and endi.ng in .July 1978, :AJU~ has accomplished thefo:i. towing:

A. Set up an appropriate organizatiollwtth adequateAfilled

manning tables to effectively carry out a road constr-..tction

and maintenance pr"gram.

B. Demonstrated capability to construct more than 100 ~iles ot

feeder roadu per year.

C. Used MOW Class VI Standards in the design of feeder roads,

culverts and bridges.

D. Applied sound engineering techniques during the construction

andm~intena~ce of the feeder road network.

E. Made proper use ot eq:lipment; adequ:lt~ly mainta1.ned the

eq:.Iipmentj.and produced high unit production outputs.

F. Established a.n operable road :naintenanca unit with MOW

parti cipnti:)n.

G. Created no adverse physical environment~l imp~cts d~rinb

road construction.

II.Proj~ct Ma~a~ement

Overall .l')roject managemen t is administered by the CARE Director

in Freetowu thr-:>ugh the Project Coordinator. TIle Prr.)ject Mnnngel"

located in the principal tield office in Bo, has total responsibility

tor all construction a:1d maint~nance activities, The Project Manager

has a supervisory statr :)f ~nree senior site eng1nec~s, a work~hop
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manager, two maintenance engineers and an project manager tor admin-

1stration.

Each senior site engineer ~s responsible for an project area e.g.,

Eastern, Northern and Southern. Site construction and maintenance

supervision is under the direction of Peace Corps and VSO personnel.

The works~op ~anager has the central shop in Bo and three sub-workshops

in Daru, Potoru and Makeni. Shop supervision is ptarformed by PC and

VSO volunteers.

Procurement nf goods and services is handled by the field office

in Bo, the headquarters in Freetown, and the CARE New York office.

All procurement activities are controlled by the Project Coordinator.

whether it is the p~rchase of new equi~nent, a dozen wheel barrals,

1000 sack~ of cement or. bulk lot of repair parts. In the majority of

cases competitive pri cesare sought before purcha:3es are made. Field

reque::sts for supplies are prepar~d well in advance for jobsite cJelivt:ry.

There have beell very few construction delays due to the lack of

materi~ls and supplies except in the case of the late deliv~ry of

AID financed new equipment.

The total work force for the "project varies throughout the year

due to seasonal construction and maintenanCf> activities. Frolll NO'vember

to June, the average work force was approximately 425 personnel of

which manaf;ement ~taff, supervision and foremen comprise fifteen (15%)

percent.

The organization and manning table indicate a propel' and =.dequate

mix for the type, quan"ti ty J and quality of rO:ld construction and

BEST AVAILABLE COpy
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maintenance being carried out.

III. Design Standards and Engineering

''';0

"'-..."
" ..'. -. .

...

MOW design standards tor class IV roads are being used by CARE in

the design of the feeder road network.

The design ~ ~:n:~ new road or the reh2.b of an eXisting road follows

the same procedure:

1 - Field Reconnaissance

Design engineer travels on foot or by vehicle the
entire length of the road, taking notes on ~Jlvert

locations; special teaturesof the terrain i.e., swamps,
steep grades; availability of lateritic soils, etc.

2 - Preliminary Survey

Survey crew runs a traverse so thstlong section
protiles and road center lines can be plotted.

3 - Preliminaries Plans

From the field notes, long sections are plotted with
the proposed culvert location and size. Horizontal
curve information is also located on the plans.

4 - Final Plans

After the design engineer has checked the pre11m11iary
design data, culvert sizes, location of laterite material,
borrow pit's and any swamp areas , the tinal plans are drawn
and taken to the field tor construction.

The level of engineering and degree ofa~cu~a.9Y in oo'taining

tielddata for the des1gni8 quite adequate for the type of road

constructed, These data are also sufficiently accurate tor quantity/

cost estimating.

IV. ConstrUction Operations

A. General

Road construction is carried out by assigning the senior s1 te

tf'~
"7
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engineer various pieces of heavy equipment i.e., scrapers, dozers,

tront end loaders, graders and dump trucks. Usually the engineer

divides the equipment into construction spregds - one for clearing,

grading and surfacing, the other for bridge and ~culvert works. Each

section is headed by an engineer from the Peace Corps or VSO.

During the constructi. on of the roadbe,d, careful selection is made

of suit.able fill material for the embankment. section while unsuitable

cut material is wasted. Thus far. most of the roads have been

built with very little wasted, material which is due principally to careful

selection of the horizontal alignment and varying the vertical grades

to reduce the earthwork quantities. Suitable compaction is obtained

in heavy fill areas by mechnical rollers and the passing of the heavy

C'quipment over the entire' roadbed d\U'inJ,!; cnn~tr\lcti()n. Soil:-; If':-;t

equl pmcllt ~uch n~ penetrometer~ at'e used when the select surface

material is placed on final grade.

Drainagecu~verts ::lnd bridges are started soon after clearing

and rough grading has been completed. CARE has decided to use corrugated

steel pipe for the drainage stnlctures which will eliminate the need

for concrete headwalls. This :s'hould result in a reduction in the cost/

mile. Standard bridge designs prepared by CARE and reviewed by MOW

are used for most of the stream crossings. During the pO\lring of the

concrete.deck, samples are taken and sent to the MOW testing lab in

Freetown for analysis. The results are then sent back to the field

for review.

BEST AVAILABLE COpy
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~lring the construction phase, CARE advises the MOW area en~ineer

of the ['oad location and type of construction or rehabilitation planned

for the areas. The purpose is to keep the area engineer ~informed of'

the work in his area and to afford him the opportunity to inspect and
the

consult with/CARE engineer on methods and techniques of construction

practices.

CARE site eng:1neers prepare weekly progress reports which are

consolidnted into a mn{1thly.report, indicnting construction d'..lring the

period, survey/design activities, workshop/equipment outputs, procure-

ment and shipping activities as well as per~onnel statistics~ USAJn

receives copies of this report on a timely basis.

B. Equip~ent And Work~hops

Tl\(· prplO1pnt ~qui pment pool i nclucii ng the eq\li pment on nrdp.T fOT'

year-end deli vet"y is adequate forcollstnJctin~ 150 miles of rontl

per year. Because the average equipment age will be significantly

reduced when the new equipment is added to the fleet, the percent nvai-

lability for equi~ment u~e shuuld reach "70-75% which would be highly

acceptable. This will mean higher outp~t rates with corresponding lower

costs/mile.

Equipment abuses and misuse are practically non-f;xistent. TIle si te

engineers are effectively supervising the opoarators and mechanic~ in the

care and maintenance of the equipment.

The central workshop at Bo does most of the major overhaul work on

the fleet. The three sub-workshop~ are 5tTategically located in areas

where road construction activities are cOil::entrated. This reduces tile

BEST,4VAIL4DLE COpy
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need of long equipment hauls for repair work. There are two mobile

service units which augment the sUb-workshops for field repair work.

CARE's concept of the central workshop with small satellite shops

have proven to be very effective and has contributed immensely in keep
relatively

ing the equipmen~ availability percent/high, when considering the age

of the equipment averages 6- 8 years. With construction startup
1978. a

commencing in November, /the entire fleet will be tn/r-eady condition

which is indicative of the quality of supervision staff and craftsmen

working in these shops.

c. Const~~ction Costs.

The average cost per mile for the 1977/78 construction period was

estimated to be $14,000 and based on 100 miles of road. Actual costs

inctlrr(\d chlrlnl! 1h1~ perlurl have been CalC\lloted tnhe appro'Xtmn1.t11y
j

S20,OOO/mile which is a substantial increase. The Project Coordinator-prepared a summary of costs and explanation of overruns from which

is quoted:

"Estimated Construction Costs Per Mile, FY-78 (Ju1 77 - Jun 78)"

EX PEN D I T U R E

Source

rERD
GOSL
AID
CARE
VOLUNTEER
Total:
@

$

Grand total:

Local (Le)

720,349
279,348
448,009
350,967

1,798.673
1.06

1,696.861
2,487.463

ClK (Le)

260,230
65,424

95,417
421,071

1,06
397,237

New York ($)

393,365

393,365

----------------------------
-------------~--------------

BEST AV./\/LABLE COpy
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Total Spent:
Less increase of Inventory over FY-78

Less 4/5 cost of equipment
~~rch3sed in FY-78

add 1/5 valve of previously
purchased equipment

Less road maintenance Wiema
Bridge, wo~kshop improvement

Divi ded bj" mi les

D. CO~r.E~7S :

2,487,463
594.168

1,893,295

602,828
1,290,467

78.319
1,368,286

111,233
1,257,442

63,11 as per-June is report
19,925

1. C;?..E incur-ree costs ir: the establi ~hment of the ~.iake:'li and
Potoru (South) operations. However, due to the una"J'a11~bility

of new machinery, the anticipated mileage was not iccomplished,
North has 4.1 miles, Soutb has 8.1 miles or 12.2 miles where
the proposal had 49.5 miles planned. Because of the shor~

tall of production compared to the cost of es~ablishment,both

these sites were very unecono~ical.

2. Structures costs WEre higher than anticipated. Tneori'frins.l
pr()po~al called for cul'l.'erts at 3 per mile; our rs. te of
ins'tal1ation neared 1,35, or 45~ h1~her and incrcasjnl; thE'

co~t. lJy ::'1,260 per mile. In aclciition, nlOre bridger; ·,I.·ere
constMlcted th<ln anticipated. Original proposal called for a
bridge C'very 15 miles whereas the roste for the 1977/78 cons
t!"\lcti on season \I.'as one very 11 mi les I a 20% .i. ncrease. This
has increased construction costs by an additional S330 per mile.

3. As can be'see~ irommonthly report, 459 Sierra Leoneans Tere
em~loyed at the peak (June). The propo5al, however, called
for 481 when'; full units were to be functioning. T~is resul"ts
in a higher personnel cost per mile than anticipated. In
financial 'terms this resulted in S410, 600 beingspen~ whereas
£326,800 was expected to be spent for staff to constr~ct 100
miles. This is a problem, which a PVO using Volunteer En~ineers

w1.th s1tMli~t"ic motives in supelovi~Cl!"Y posts, can expect to
encounter, They nrc a bit less li kely to layoff staff during
r~iny periodF or to deny opportunities fo!' overtiml~ when went.her
Ot" other conditions may not fully warrant such work. Particular
job categories which were over are operators ~'here back-up
operators are being kept on, steff, storekeepers and secur'i ty,

This w&s.a ~,32i overrun per mile which is significant, There
is definite concern onbenalf o~ Managemen~ about the nGmber
of staff on hand and closer survei llance of this i tern wi 11 be
implemen'ted.

RES/AVAILABLE COP}'
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Therefore considering these comments we have the following: _.
Cost pet mile - S19, 925 ..

2,917
$17,008'

Culvert over-cost
Bridge % increase
Labour over-run

1,260
330

1,327
2,912

As indicated in the Project Coordinator's co~ents, there were

several costs which were not considered in the original estimate. The

increase in th~ number of culverts required and the additional bridge

structures pel' mile were underestimated because primarily clue to 1ack

of information regarding the terrain in the project areas. A normal to'Jo

contingency could be applied to allow for the inaccnrate estimate.

The labor cost per mile is a element which can definitely be

controlled and closer survei.l1ance should be excersied to prevent

this kind of co~t buildUp.

The actual cost per mile was derived from the total expenditures

for the CDn~truct1on periodd.' vided by the nllmber of equipvalent rot les

built. Because onl{ 63.1 miles were bUilt, the cost per mi1edl)es

appear to be high. As a corollary, if all of the eq~ipment had been

available in November 1977, 100 miles ~ight have been built with very

little additional-costs and therefore the cost per,mi1e might have be

cl~~er to $14,000. However, this assumption is probably incorreet,

also. The potential costs/mile will pr,,:,bably fall somewhere between

the two figures, the need for good cost accounti.ng is quite ap·parent.

Until recently, cost data collection was very sporadic with

regards to in-place quanti ty measurements. labor costs and equi pmen t

use charges. Records were incomplete and it was Virtually impossjble
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to s!lalysis the various cost components of construction to determine

unit costs for each work item. The Bo office now has a cost accounting

section to collect and record all cost data used ~n the preparation

of a job es~imate/actual expenditure report. With these new cost

Tt!por"ting procedures, it should not be difficult to analize potential

cost overruns and pinpoint major construction inefficiencies,

V. ~~intenance Operations

General

The road maIntenance progra.m as outlined in the QFG is being carried

out with a measurable deg'ree of success. Roads previollsly buiJ t in

1976 and 1977 by C~RE are being maintained jointly by CARE and MOW.

Further, these roads are maintained by manual as well as mechanical

means at reasonable costs/mile.

ThllH for' lllt!l'(' huve heen po!"1tlvc indica.tors thnt show how CAnE's

maintenance operation can be eventually turned over to the MOW Highway

Maintenance Unit. This is based on frequent visit::; to the road main-

tenance worksi tes, inspection of wr:>rk performed by C:\.RE and MOW and

discussions held With C~RE management. Excerpts from C~~: reporting

documents are submitted to illustrate the degree nfsuccess in

achieving this goal:

FEEDER ROADS MAINTENANCE PROGRAM

" Durin~ the 1978 work season the maintenance required on those road~

con!"itructed in the 1976 and 1977 work seasons continues to be carried
oul jointly by CA.RE and MOW under the management of CA.RE. Maintenance
costs are being covered by the GOSL under a special line item in the
Development BUdget. Based on the experience gained to date a more
precise plan is being proposed for the phase over of~he management of
the feeder roads maintenance operation f rom CARE to the MOW Maintenance
Unit byl980.
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PRESENT STA'IUS OF MA. INTENANCE OPERATrONS

Personnel
1. CARE:

a) Assigned one Peace Corps Volunteer and Feeder Roads
fi~intenance Manager in overall charge of feeder roads
maintenance.

b)

c)

2. MOW:
a)

b)

All equipment operators, artisans, and 24 communal
labour foremen employed by CARE.

Assigned one Rural Development Assistant to the
Maintenance ~~nager to assist with dissemination of
information about the maintenance program and to help
train communal labour foremen in the basic techniques
of feeder road maintenance.

The Executive Engineer for Kenema Area has been assigned
the additional responsibility of feeder roads maintena~ce.

He has arranged for the assignment of 18 ~OW employed
Overseers to feeder roads maintenance under the supervision
of the Maintenance Manager. He also made an inspection
of maintenance requirements in November 1977.

Assigned aci vil engineer to the ~..'l.keni Area Engi.neer's
offtce responsible for the survey and design of the roads
to be constructed. This engineer will eventually also be
re~pons1ble for the maintenance of feeder roads in this
area, after completion of his survey and design assignment
(FY-80) •

. Financing

1. All feeder road maintenance costs are covered under a newly
created line item in the MODEP Development Estimates under
tbe heading of Pilot Project: Maintenance Feeder Roads.

2. For the 1978 construction season Government has bUdgetted
Le 100,000 under this head.

::3. These funds ~re being released dir~ctly to Ct\ltE.

Manngcment/Org-anizational Su~port

~~nagement and organizational SUpp0rt is provided to the
feeder roads maintenance unit by the Feeder Roads Project
Bo/Freetown in the following ways:
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1) Liaison with MOW/Freeto~~

2) Civil engineering back-up as and when ~equired

3) Purchasing and storage of bUilding materials

4) Administ~ative infrastructure for paying salaries and
p~ovlding other administrative support as and when
required.

5) Mechanical workshop back-up

I1. PHASE-OVER TDIE FR1\1rtE ALTER.~ATI'VES

A. As a minimum C~RE will assume tbe responsibility for the
maintenance of every feeder roa~ =onstructed for up to two
years after completion of construction. During this period:

1) Corrections in any construction short comings can be
made.

2) The communal labour can be organized and trained in
basic road maintenance techniques.

B. If the planned I.B.R.D. financing for the 2d phase 4 years
MOW Highway ~~lntenance Progrmmne materializes, the main
tenance of feeder roads will be integrated as an activity
of this programme. But as the startaup date has not yet
been firmly established it is not possible to project a
date for the integration of feeder roads maintenance into
this programme.

C. If the I.B.R.D. financing does not materialize the inte
gration of tbefeeder roads maintenance activities as a
responsi hi Ii ty rofthe MOW Highway Maintenance Unit will be
completed by July 1982. The maintenance oi the roads in
the Eastern Area should ~e fully integrated by July 1980
with Bo and.~keni to be integrated by 1982.

III. STEPS TO BE TAKEN

The follOWing steps will be taken according to a time-table
to be established by MOW and CARE to facilitate a smooth
transition of management responsibilities from CARE to the
MOW Hi ghway Maintenance Uni t.

A. ~OW will assign one engineer as soon as possible to each
area to be solely responsible for the maintenance of all
feeder roads constructed by CA.RE. Ini tially MOW will post

I

(
\ ....')
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Road Inspectors these would be supported by Engineers as
500"£1 as possible.

1. This position will be within the org-al1izational
framework of the MOW Highway ~\{aintenanct: Uni t .

2. Until such time as the management of feed~r roads
maintenance is taken over by the MOW Highway Main
tenance these engineers and/or 1.c.W.S. will be
responsible to the CARE maintenance managers.

3. The schedule for the appointment of feeder road
maintenance engineers by MOW is as follows:

a) Kenema area - the first engineer to be appointed
~r:..,!~ately. The second engineer would be appointed
by ~w:.~~h 1979.

b) Bo area - July, 1979.

c) Makeni area - it isexpt)cted that Mr. Songa, who
is responsible for the survey and design of feeder
roads i?eing constructed in the ~AP.ILADPt will
transfer to maintenance by 1980 when construction
is schedule to be completed.

M'JDEP will continue to provide funds in the Development Estimatt'~

under the head Pilot Project: Maintenance Feeder Roads to he released
directly to CARE for the~tenanct:oY feeder road~-ior two years
after completion of constrJction and before being included in the
maintenance program of the MOW Highway Maintenance Unit.

All MO'llt ~r1aintenance Engineers and Overseers, until this ti:ne
under the direct supervision of ' the CARE Mainten3.11CeM.anager, will
transfer under the management of the MOW Highway Maintenance Unit.
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B. Road Works - Mechanical

R-84 (Dodo Bomaru)

Reballasting continued on fill #5, where flooding had occured during
the previous year, causing erosion of the road surface. About 900 yds
was reballasted, with 6" fill at the lowest point.

Grader Hours 16 .@ 14.50 = Le 232.00

Roller 12 @ 13.50 42.00

Tipper 12 @ 6.10 73.20

Man hours i9 @ .50 39.50
Management overhead was charged 386.iO

ir.. June
C'1mmunal labor output for tWil days = 16

a ve ra:~"e _. 8

R-90 (Sak1ema Hilll 81 miles

After comple~ing the stone pitching last month, the r~~d was again
regraded, because of steep gradient ~rosion which started with the
flr5t rains. It is recommended that the hill be reballasted latter
this season with a ~" layer ')f quality laterite (with mixed stones)

Grader hours 20 ~ 14.50 = Le· 290.00
Roller 11 (n\ 3.50 :~8. 50

MOon holt t'!" 5"1 (II" :~ 7 • ;')0 30. - 5----
~ ..,.;. ~5

Cnmmu na 1 l:l ho r ou t pU1 for 2 nays _

average =
g

4

R-70 (Da~u- Bombohnu- Kotuma)· 6.25 miles

I3e~~an :..lnd completed r'C'!;radj nlZ road ~t1rface, also cJ i d ;:I)m~ rehe.11a.~ t-·

in:; in areas needed. There WOoS a problem of the [U;\ 'll J p~lms over
hanging R-70 for the firstrnil~ which preve~ted the sun from drying
the road. The resul t ',l,'as continuously wet condi t iun~ which cau~ed

Pilt holes. Peli'l1i:ision was received frum the IDA planation mall4i~~r

to Cllt back or trim those palms.

Cnmmllnnl Jabor outPllt 16 dny~

averagt:

(j rarlc r hOll t·!"

Holle J'

Ti pper
:vIan hours
Overhead

10(; «I. 1 ·1 . :in
I

75 ~Il :~ . ;-)l)

42 (i;' 6. 1 ()
400 @ 0.50

,.. 'J- 0 37,50:) .... 0

=
=

I.e J. ;i:~7 . 00
~(;~. jO

:2 36.20
200.00
234.37

2, '190.07

1n'l

BEST AVAILABLE COpy
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~~I~~ENA~CE DIVISION
Julv. 1978
--"~._-

Repor'ters: Dennis Brown: P~ojE'ct Coordinatci
Edward Frechette: Maintenance ~anager

B . :itt:. I?-1TENA NeE COSTS

The CARE Maintena.1ct:? :,ini t prepares s. monthly report whi eh indi-

ca~es the type of road maintenance performed, the a~ount of labor &

eqllip:nent llsed, and the costs for each oper!1tion. A report for July 1978

is quoted below to illystrate how and ~here costs are allocated.

Based on the5U figures, the average road mai~tenanc€ costs per mi J ~

e..:;ttmateci:

However, th~ actual periodic maintenance costs/mil~ approXimatAd

Aver::q;e :S·1~7/rnile actual
Average S126/mlle~ estimnted

EST I MAT E D
Routi;;---Pe-rfOdTC
S77 51579
$174 52513

U A L
Periodic
S2686-
$1792

ACT

Routine
$469
5505

ADT 0-50
ADT 51-150

Actual routine maintenance costs/mile were somewhat higher tha~

''''ere:

:he esti~ated costs/mile:

Average S223g!miles actual
A-,;erage S2046/miles estima'ted

Tht: hi.l!hel" ~"'H:tine tn3intenance costs mi1e cnn be attributeri ;Jr"::l-

cip~lly tu the lIse ui mechanical equipment. Originally it \\'2.5 pln.llned

to p2rform rountine maintenance with comrnunallabor only, However, to

return the roac pl.'ltform back to an acceptable st::lndard, it required

.'Jn1.:h mechanical equipment So: communal labor which incren~ed the costs 'mile.

iV::ileit is !'lot possible at ~.his t.i.me to determine if these average cnsi.~

mile of Sl~; should he considered the nor=:; for tillS typ.; f)f maintenance,

c;llsts·mile in ,:;i.mila:- countries ;,.ts-:n§; a:ntlchanical 'commi.lT:>lllalJ<.>r :11LX

indica~e that :,'),t:ine ma::'ntenanee costs are closer to thE- S-!b':" 'mil? ~·!gur~ . .()
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R-30 (Oandajuma - ~1amoma - Gheka)

Began regrading 16 miles of the road surface. Because uf persistent
rain, regrading had to be done a second ~ime in certain areas.

Grade!" hours 51 0; 1 '1. 50
Roller 10 ~, 3.50
Tipper 10 ~ii 6.10
Loader 40 ,-:,

13.50"'.
Man hours 209 (£1' 0.50
Ove :-he6.d 6 tv 37.50

Com~unal labor out?ut 7 days
average

= Le 739. 50

= I6S.00

= 61.00

= 540.00

= 104.50

= 225.00
1,838.00

= 56

= 7

C. Structual Y~intena~ce

R-H'l - G0eh

Ins'tall~tlon C) r one t',,'o [uot d i umet~r .:-:tet.:'l culvert. Thi:; ',!,'as done

to relieve an existing 2'6" pipe that wasn't capable to wit~s~and

the flow in the swamp. Excavation was ·jone to a six feet depth from
level of the existing road. Pipe is cOIilpletedand stone pitched.

Tipper .,- @ 6.10 Le 225.70,.) ( =
Tractor 69 (I' 5.50 = 379.50
Man hon rs G10 (s- 0.30 = 183.00
Cement 20 @ 4.60 = 92.00

880.20
Communal lab0f output 11 days = 198

:l ve rage = 18

R-91 - :,looai

Because of flooding i:l the previous SeaS:l~1s,two drai:lage oetlets
were excavated through the old road. Theditc~e$ - 6 1 X 18' x 5:
were ~lso stone pitched to allow the water to rusb through withou~

collapsing.

Le 359,90
:.129.00
:22:2.00
J 38.00

,1 . ~ 0-----1.153.30
= 150
= 10

Communal labor outptlt 15 days
ave r3.g-e

the swamp catchment are~ .

Ti ppe r 59 \; 6.10 =
Trnctor 78 '(.. 3.50 =-.. ;'

Man hOll rs 7,10 ~~ 0.30 --
Cemer.t 30 :;, ..1.60 =
'dire na.ll s 10 12- 0.44 =

A fourth reJief ct:lvert is in the pr-ocess of being installed after
a study was done of
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D. ?lLs.nual Maintenance

The following itt';ms wer~ issued to communal labor headmen by C~RE

Item Rate
Shovels 6.25 19
:lakes 5.50 19
Watering cans 4.50 21

Le
118.75
104.50
94.50

317.75
Avera~e

Lab/month
32

1. ·1
1.9
1.7
~.()

(). n
:1. S
J ":'

~,O

1.7
1 . f)

~. ()

~.l

I • ·1
I. ;)

3.2
n. -
:'.0
0.3
~.8

1.8
1 . U

-1-1.·1

Avera~e

lab/month------
1.2

38
50
46

52

1.)()

153
20

·10
~3

20
25
10
75
..J.9
25

1,1 xn

re pai r road

v'erge
"

['oad ~ids
II !l

/I

Bru~hing

"
Clearing drainage and road repair
nru~hilll! and ::lc~~i;lg cJrni na;:e
nrll~hi:l:':: and ruad sl1rr~ce repair

II II

Clcardrninag-e ::ltches
Cl ~arc tl 1 ve r t pi pc • b IOU £ h i n ~

ne pa i r run.d su r face
D~aina~e clearing
Clearing drainage~

Br..lshin!,!: and repair roo.d s'.1rIace
Brushing and clearing cuI ve I·t~

Pot hole filling
Brushing and repair road surface

Bru5hin~ and clearing ~rain3~es

To'tal:

Brushing and clearin~ ditch~~

Brushing
"

.J 0 h
Pothole filling
Clearing drainage.
sUT'!3.ce

i::J

~'l

90

71:\

71B
;·1

iO
:~o

116

113

:30
8·"1

lIS

Road
127

37

,.

II

\lalema

Chiefdom
Jawi
Jawi

J aLlluI11

Pejewa
Upper 3a;noara
:,1andu

II

Jawi

Seventeen ',lOW I)VerSeer lE::lrner~ '.vere a1~o involT..'t:d in manual
mai nte nance di rect 1ng the C~P.E comm·...l:1al 13. bar headmen and 1 abore 1'5 .

One learner was transferred to Kenema to take a course to become :In
f' '1
(lV'~t'seer •

C\J\.Jo: hac! 2·1 cOlllmunal lu l }(')l' headmen

33 . 4 5 x :2"\ = LE) 8 a~ . SO

Surrunar'.1----"
Communal labor "1:.dJv :lver:?;ze
H()acJw()rk~ 25.5

~truc!,;'.lres 2~.O

:'1am.la1 4·1 •.;

78.9

Expend i t:l rc:.~

lloudwo !"ks

St ru c Lu re~:

~,h.,t:a:

:i, lOi. O~

2,003.50
l,l20.5;)
S.255.{)":'

BESTAVAIL4BLE coPY
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C. Traffic Survey

The ro~d maintenance uni~ conducted the bi-a~nual traffic survey

during the monorhs of Apri 1 - (Y1ay 1978. The survey was done on 16 roads

totalling 87 miles and continued for one week for 24 hours or 16 hours

each day ccpendjng on traffic flow. The results indicate the avera~e

daily traffic count was 138 with a high of 210 and a low of 20. Thi s

ADT (if 13l'\ i~ veT'Y l1<?nr the maximum for tile MOW C1o.~~ IV de~jr.:n :-:tslldar'(Js.

VI • E:"VIRON'M:E~TAL DIPACT

Feeder road con:truction and maintenance for the period :;ovembe1'

1977 t:':-ou gh .iul:,,· 1978 caused unl y 51i gh t adve rSt= envi rOl1men ted. soci::11,

ecological and public health i~pacts in the project area.

The impact i~entjfic~tion and evaluntion summary is based 0'.1

illfot'lnatil)n cnn(~iIH:!d in thC' lnitin.l envi,·or1m.'ntul pxamil1ul.ion Rud

l Ja." t a I (.' ~ t 1111- ~ i I c () 1> s ~ j'V 0. t i , 1I1::i •

.i".
1

Tmpa ct A ree.~ ::lnd Su b-A l'C~lS":'

L\ND USE
1. c..."hange 't-he Cha racter of the land throug-h:

a. Increas~~g the p()pula tion II •• fI .

b. Ext r":lcting natural resources , ~

c. L~nd clearing " .
d. Chn.n~inl! ~()iJ C;1:.lt·:1ci..er .. " ............••. "

I:lI PU C tIde n t i 
ficatioll nnd

Evalua tj (In 2

L

T..,

.)

4.

Al tc 1'1 n~ na tu 1':11 de r~n ~e::, , .. , •.

?oT'eclosing importance use.:; , , ,

Jeopardizing mar. or hi=:; works , ,

~1 :

Ii
r =

5. Oorher f2.ctol'~

l' See Explanaturv Sotes f~r this form
:2 lise tl1efnllowing s)"mbols: )i.:= No environmen:-al impact

L Lt -: t 10 environm'''lltnlimpnct

Mooer:11e t.'nv! ronlllei:l:l1 i!llp.ll·f

Hi~h0r: ... i !·ollm~~1t.:ll irnpai..:t
l'nk;wu,'!1 envi roruner: 't ;;.l impa c "v



Impact Identi
fi ca ti on and
Evalua ti 0.1

L-N

\!

L-N

L

L

L

L

L

_._._-----

If
~ t:------ -----

----------

L---

----.._--
Physical sta~e of water .............•.........

Irreversihle, inefficient c0mmi~~ent~...•....2.

---------------- • ••••• , # •••••••••• ~.

3. ~')i ~e PI}1lui.: I on ..•....•.•..•••........•. " ....•
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CFl,TtiR~1;

2. Dilution of cultural t1"adi~ions ..

F:dtjl'atil)n:~l.. ., •... ,. .• , .. , .. ,. ,. .

E-: hic::5 ..•.••••.•••..•.••.•.••..•....••

1. A1tertng physic~l ~ymbols•.•.................

Run-off from road .....•....•..........•... , ..

2. Chemi cal a.nd bioI ogi cal ..........•.......••...

:~. O"theJ' factors

·1 • Ot 11~ l' rae t () 1'5

2 . A.i r po11uti on •... , .• , '...........•....

·1. Other factors

1. Diversil)~1., altered use of water .

3 . Ecologi cal b a 1 anc e . . ,. . _ , . . • • . , ~ . . . . . • . . .' . . • # • •

\VATER QUALITY

1... A.ir additives ......•.. , ... , .............•.....

1.

,\TMOSPHERIC

Impact Areas and Sub-Areas



HEALTri

L

Impact Identi
fication and
Evaluatiun

}i---------

in population .

A:':'Tit~ul tlll'~J Act l\'i 1:,-' ••....•••..........•... " .
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Accessibility to medical nttentiOll ...

2. Elim1natingan ecosystem element .

2. Chanl;cs in c~lltural patterns .

3.

3. Other factors

1. Changi:1g a naturalenvi ronment , , ..

socrO-ECONOMIC

1. Cha.nge~ in economic/employment p8.tterns ....•...

Impn ct Area.~ and Sub-Areas

,:

1. Int~T'nati,>nnl iillpncl:;o-; ••••..••• , .• , •••..•••..•• ,

:2 , Con t r!) ve 1:' S i alimpac t s . . . . . , . . • . . . . . ... . . . . . . . . . .

3, Larger prog'ram impacts (positive), .

1. Other factors

-------------------- . , " .. .. " " , " .... , , "

_________________________ ' •••• f""."." .•• " I.

OTHER roSSIBLE DH~~CTS (not 1i sted above)

"" . , , "" , " " " . " ". " ......-----'-----------------
" " , " I " " " " " .. , , , , " , ,---------_._-----------

BEST AVAILABLE COpy
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Objectives
,.-.. To :neasu!'e the

. , .
2.C!l:l. eve:: e:: 'C goaLs

in previouz eva2.~~..ti0~E.

2. To i~e~tify ether ~oci~2, economic a~d ag~icultural ch~r~cteristics

of the CARE affectec cc~=~nit~es_

~1 e tho '3. Q ~ C ;z.y

D~a, c;, ?~end~ec~iefd:<;: in Kenc~c. di:::trict ~':ClS idc::.tif':"c-6 <;.'~ a

suitab:e £ite f~r the survey_

have had

co!:c e:l tr~l tee. ?urt~er ~eGea~c~ in th~se early are~s of st~dy was

AT'. eYal~~ti ve fr~.:nc~·,~:irk 7:as s2te.blishec. :asec .,:z: the \I',';i th

of the sec=nda~y road.

~11·:'the F.2.=.:'. 's,.. ..
>.J..;

motor~ble t~~cks.

c f th c: t r Del: _

(b) Villa~es sited o~

2.

I

I
I -

:".

BESTAVAfLABLE copy

------------- - - - -



(
PI' ~.·.·o '\
.~~~ ........ I

These co~,leted cchedules,

the 2~alysiz th~t follows,

T:-. e ini tial as

d. esi g:l.

self-hel,in1975.

bee:1 1-2sS

\' - - ~ i t'•• c:".~c:;.~_,

Ct.?2 b:..:.il t ,? 95'a

S · ... -.
:. :!l.l...:.. 9.. r .L y , i t v:·~.s

r ~ ",...., t'!"": .-. ~.:..
_ 1.,,0 ... t..J ~_ _ •• _' .." ~

","1'"\'" ~.,..","1
\woo ..,.;_

.l..t-... ;.,...

....... I -,:- the

. . - -
~ c· ::. ~ :': ,.::. ~ ..:..

BESTAVAILABLE COpy



I
I .

1.

10

Incr!?a,:,e: AI:r·j cl11'":'.l:-nl l;;.:tr;:l~ion ~crvj:cc Activity

(a) I~crea~c~ k~o~l~~S~ )f DV~ilnblity of this ~ervice

part 0: tbe 3.':":::3 of the

Dev elo~~~:'2!'lt P:'oject

~xtensionOf:icers r~~d Fertilizer =~y be taken ~s i::Gi·:D.t~':.;;

between the ?aired villa;es in re~,ect of these in~ic~tors.

Sett1e~€::t

C~te30ry

NC.
I::te!"'- ~xte~_sicn

Visits by

t;.:ra:'
Teac ~1 ers

.K:l C ~.•,' .. 0 f
,,;;,=..,..--; ., -- -- ""_ ....
:"zer

Fertil- '7 : ""'" ~- .... ~, .. -.

lA :·:.s.jihul1 25 1 r"I ?1, 8 25( -""';"

2..0.. Gcrahu!: 10 2 ::. 6 2 c
/

31\ :··!~.~al u 1 ... 5 3 ~ 1 J. ...
.' ~ ~.

ml""l~.'''' 43 S 15 ~Q
1 • ". 'iJ,'...; ~,,~ J ,/
_.L -: f

(l?;) ( 7:1 ~~ ) ( e,·?~~ ) ( 2;t::~ ) ( .:-; ~ .., ~

-' -,. ~ -~.

1'0 .b c..l~a. ;>7. 14 12 14 4 c.
_.-J -./ ":"\,.,J

2b ?·c::~.;~.:'u I .... 1 2 11 0 '" -
-./

.:..,
Co ~''",.....o~'''''' 12 r 5 11 12,- ....

~-
1ir,.J_ •• ~,-,,,,,,,, ........ -

?CT;'.L SO 27 10 -I' -:..,"'"
-./ ./"-' / .. ",

5:~.~) ( -~'\ ( 72:~) ( ~~S)
, :·6:: )

"
)\.,,; ) \ \

lC -: -.. C 0 0 " --\ -..,.., -€·:-iC.. : .... . -
-,~'-~ ..... .... -",- -/-"

( 7S:~~) ( E2~·~)

I t \H,.... '1 ~ , ~ a. ';rr e.;.:, ::-:-: t~ese :~n:'i::ss -en c~. ... c :·:::'·,;uni ~~C~'''-''-_ .. "

1 8 t, it:::. 6:: t ~ e

:tnc it :'s in

at lea~tE~te~Gio~ Officer,t.n e,•....; ~h
"- ... ".co:::tact

I
I -

t·\·.~ice as ::-:c.:::; ':~r:-::,e!'3 ,i.~ :~~~ A co~.!:::t:::i.:'i-::s Ctc:·":'c:.:...~:/ ~St2 2,:. ::~t~. ~scc~-::

;olit~:al evs~~s(l) net brought Dbo~t are~uc~i::: in I.~.J.? ac~ivi~y

( ., ~
- .I

BEST A VA ILf1,DLE COpy
/

'>\()



11
H

,

o
"

,.
,

0

ff
i

U

(
'f

'
;:

-.
:

~
;
'

(
j

~
~
J

~.
1

(\
)

;
j

I-
J

P
1

-'
~

..
.

f)
(',

'"
:';''

:
1.

1
:y

1
-'

)
I
~
I

'"'1
:,}

'
11

1
,J. ft

j
I" :.).

.
(
)

(!
)

IJ ri
'u

I
J
.

'1
U

0 t.
,_

n
II

I
(
I

n
:1

('
C

,
.

en
(0

,
._

,
,

,.
I.

:
1

10
III

r.;
il

.
O
~

.0
(

t
~

:
'1

l\)
r,)

'1
<

(t


m
(0

,--
1

"1 ()
,

:1:.
.

- -
o
~

(1
•

(l
'

:J<'-:0
.

I," '-'
I '"(~ '1 (J :

j n ('
j

(
~;:
l'

~
}c+ ::s
o ro fi

lj I·., ro S'J (
'I

'

m ..,;.J IJ
·

G
'-' :,. c/
'

..:: I" {,
)

IJ


e
t f,) (t
o

1-" o ::jl·t
J
~)-

., :J n '1 w ;" ::) II
I n
..

~ ~ n o :.1 rt
-

'"I I') rn C'
t-_. -.
, :..,
. ., p r' .-:> .)

)

ti
) '-' c-
t

(
I .... 1-
"

I
'

:
1 '1 q rt
o

(l
J C·
)

p o n I
} t; p
.

I-
~' :1 ll

\l

o o ~
J

.
j .~ G IJ
·

('r


I·" (i! (I
)

~
.
J
.

:j ("
I ::>
J

ID tt
l

.....
.

,
~ I" 0'
, I.J

A

(D ,1('
t

O d
'

:.J
'

CD Sl) 11 en ,'1
'

:-.T
'

rJ :1(f
l

t--
1

I·" O
rl
:
~
.

c
t" 1
-'

<..
-:'1 (l
)

()
~

.,
J o n p
.

(£1 :.1 c+ (i
,

n n (..
:; JI
I11 o '4
)

1
.1

It
l

(
) rt
-

rt


O
'

f,
) 1-" '" :r-,
.

~
) '::
f

~l
.

I':: ;:1 (1
)

:~ d «() n (·
f

c'\
) n·~) IJ
·

II
}

1-
"

fi
l

(
) o ~ ~.
~ c-
'

(/
) 1-1 'r1 (\
)

'of d (I
)

;JI·" l!
l fU c+ r+ '1 I·J
·

u
t

o '1 c{
) ,-
,

pI C (,. i
;. o
'

1
-'

<.< p
, ,-" ~

'
J

'-
') m '-1 (
~ ::J rl
'

1
'

f~
1 ,....(
t·

(
)

p
' ", r) III u· f--

:
('

I-

~
: r-
t

(\
) O
.

(1
) rn '0 '--
1 ..... b 0

1 ':
J

:1
>

.,
)

o ro (f
I~ .: SU t, {l
)

~
j <n {I
'

til I-J (0 o \I
)

I-
J ,.J <0 ~ I-
I. n. ro('
)

IJ
· ::1 (

) r.1 o "'
J '., ,-,. n 1(

1

"
jo ..~("
t :=.
>'

CO$\1 .., fl• ....
....

....
o "1 1-'(+ :
.
~.. "J

("
t-

f\
'

('
t· '-I n o en t
I. <: It.
! c-
t

t:
l' m~-
', !') o ('"
t·

I·" '.:1 iJ o '1 <0I-
J

~" ('
t-

('
t

Il
' ,., ~
l (' c
t" (D :::s c
I'

1-" o ~
J(J
)

~:
:

O
f)

D
ll

(f
J

(J
)

('
t

{
'l

.
:-.,,

:.

It
'

'-
'I o 'icl
-

..
:
:
J
~

(l
)

(
'I

'
:y

d
-

(f
l

~ o 'oJ
,

..
..

1
1

1
•

o CO 'i lJ
l

HH t:'J (.,- m 11 -< IJ
,

CT
I

:.i lJ
' t..J:1;.
.

~ I
I.

("
t :-r

c+o
'

(
) o ~
1 ("
f-

"S S\
I

f)
.

t
o
"
~

o r" f
) n.::J u r-
t- :..i .
) '1 I:
J

('
"f



:J
'

(:
It1 r·
~ Ei C
I o ;.
.l

'
1-

"
Cl

J
H

) n. u ;1

"1
!L

0)
o

0
(-

t.
.

J
o

0 ::t tJ ~
~ u· ~
I m

C> j;
;

~
, :1 rJ '1 ~(
) :j I.
.J

(
~

c-
t

~
.

~r-t


;'j
"

10 :.r o "1 1_
1

•

t-l (
) ,-. ,J ~I
) o 'o
,

It> ., ." ~:, ;1 j.:
.

;J \-> ('
t·

IJ
·

C
J :.J~, $1
.

(I
) :, et> f',
L.rn IJ
'

G
l

;"-
1

IJ
·

1--
'1

IJ
·

(
) tJ n r-
t

i
-,

~
:

(;
':j I
) o 0
1 " l\I ,
:j :
]
~

I'
·

n

~
.o ....) :'-:,
.. o t-

I;
)

I-
-f

S\
l

(
) d
'

t·
I ,

(
f
'

:..1
.

,~
~ :'.(/
)

H
' ,! ~

<
,

I.
..· o (tJ U ',1t"'
J :-: d
-
~ ;.1 n I-

I,
(
I :1 I-
J,

("
t (-4
:

~.
l

~.
1

~" I·
...

t.
• " ;.
) I·" l,
l"
l

~.
:

;J t;
~ Po
'

''1 c.:
:

II
I

"1 II c·
t

:,
t'

~
J I-J


:
j

<
')

.

1-
" n ~
J

("
f- o 1·
1

t'" :.:1 ~·
·t
, ..' (l

l
,.

t-,.., :\1 "
j

« (
)

~
I '1 I)
l

1_
1

'0 .....
..1 ·r·
- ,--' '0 .......
J

(
)
\,.-' '0 -..

.J
'V

I

P :
j f)
.

IJ
,

r,
:"

j
n. b

\J
I
~
j

f.l
(",

G
ru

~
~

pn ::1
;

f
J
.

It
)

'-
'I p
.

o !J (-
t· :;,- (I
'

'1 (
~
) I l!
l f} ('
.

rt
'

C
t'

~
)
'

<l>(",


o ~ " p, U
lu
·

1-
" P (n;;; (,
l :., o 'i ('

1- :)-
-

r,) ,., 10 S'J (
) .'/

l'-
.J P rt


f) '1c
t

tJ
'

(f
I

<\1 ;'i (1
1 1\
)

'"$ o p) n· 0
'

It
I

(
) P ii (i!1
-)

~
l
'

\.
J. (.,c..
,

o '1 ,.. t·
, I ~ (
) :.·t <1
l

:
~ p ,..•, (
) n ~
;

(f
) o ,-.,('
1

'

1--1 ~ P. ., (t


;)
' ,"

n tj i:1.;
~ I·
',

I-
J

f)
.

1-" :-' IJo
I

~.
tJ,f o r:; d
'

ID (J
)

~ ':1 ,t> I
_

I

,
)

(
) e
t

I[
) fl
.u· c< rl

..
j p
.

Ii o rJ n. 0
'

o
'

(J 1-
" ::J (j

<
)

'0 '.n (':
.I

'0 \.
n

P "1 ('
"I

'

0
'

IT> o )'.
1 I; (i
;

<D ::1 cJ
'

<-< r" ;-'
"

I
I.

(J('"
t- ...-. ... m ~
;

(
j

'
~
I

(" :.1'
"

o':
1 "1 ~.
~

.:
.' I·" tJ
)

CDn
.

(0 <: C
tl 1-
-1

U ':
J LJ (a :. {
I
'

f'1 1-
-1

'(
j ,f C
[)

(I
) J:
: :oJ ;..) O
·

1-
-'

c...
.:

\ i! In '-', JU '1 :1 ('
)

'J 1,1(
) '''', o p
'

1..
.1·

I'
)

'-
'I

(
j,t:J p :.1 !.
,

~ fl
)

'd
c-

t
If o

::
J'

C
J
.

~
I

(t,
p

,
() rt

-

,--
1 ,-,;:-J o 'i ('
"t

'
...

...
,

p
~

::J
, (;
I

'"
P

I·
J

(n
,

..
'

ci
-

CI
l

\J
I

'i
I)

]
:.J

fi
'

:.:
'

t1o
0

rJ
H

I
l
'
~ (.)

r-t
-

::J
'

...
.,

(?

'1 o
0

::'i
:"

)'
I'

·
c-

I'
It

)
:::

t-
...

.,
I-

J
•

n
..

n
'

0 il

!.
l 1-' r:> f> ~ .J:
- ,q .;

.
.....

t··
'·

•

o f: ,.J'''
,

,,
"
)

I
~
.

('
)

t,
l

C
.«

)
~
j

0 ('
,. o '1

'-
)

I
) :~ (
) n " ~I (!
,) r:.~ o '-1 ,.t
-

~
~ :.."
,

~
, ("
t e 1-
-'

'<

fJ '1 CD :J o (
I
' r.1 <: II
I

II
.

I,
J

('
J 0
'

1-
-1

((
),.., o '11..
.1·

0
;'1

1-
'1

p
.

1-
"

('
"f

'

o
::r

-
rJ

q
,

('
t'

(!
l

(
)

p
.

:.
l'

1.
.1

·

~
~

f!
\

,.1
...

..)

C>
:'

L
(
)

'u
;'i

'"1
\f

}
<" L
,.

'c
J

el
l

0
(
l

:-1
{"

t
r:: ;0

.1

I-
J

P
((

)
ft

·
('

I'
I·

"
~
.
;

~
)

t
1

:1
1:$ 1·1 1
-'

••

'0 ....
..1

P
,.

J
:J

'_J '0 --
-,

)

-o
J P ,,' n·

d


:,
)'

;"
J' J\I 01fj (
I
'

f'
..

o0
'

f: ("
t-

0
'

d
'

....::J o'1 II
I

I
~
. :) '-', C
t

,
j o «
) p
.

cf
 :,. II
.

u (
I
'

IJ
·

i'" ('J o o I' c
t ,.,. L1 r-
~

10 J)
.

o
'

(
..~ (

t·
:
~

(0

(
'1

'

:=-
>'

il
l

C II
'

(l
)

('
-- '1 I~
I

1_
...1

(I
)

~ ':1 .
J" ct
-

l
~ X c
t· m :' u 1-
"

<.
.) Ij o I·', I', I-
J· n (!> 1-1 d (
)u
·

~.
.:II
I

I..
,' o C·

.} ~\
I'I IT
!

(
) '1 I:'
: ,.., (.,
.

I'
, :1 (J

:)

(·
t

:
.
)
~

(1
,

,
]

~
:
)
.

()
l

iI (0 l'J c
l' '':'>c·
t

~
)
..

I
J
.

II
I

d) 'i (,I 1..
1

:~
..

(f
l,J. ~
J'd m "1 (n (.
:

~ n.
.

ID ("
t" :-:-
r

(!
)

'.
.f'.1
,

P '-1 'U ,J o c
,. (!
' o c
i'

C_
J
.

o 1..
.1· t1 'L
J

(/
I

II
I I" '1 c·
t :)
'

,t
/

!.:= cT (i
) o ~\
)u
·

Ii
-r.1 :.., o. t,
'

Cl
: :,. r-I~:
I' o ...: II
I '-', o '1,i o I'l
l

fl
o

IJ
·

I·
·'

c
t

(
t :J IJ
·

t'
l

C
J

'I
> !.tJ l"
j

(
,
,
~ o <.

..
~

I
) r:

;;: \J ('
J o 1
-'

p
.
~ eD,I ~ II

)

ct
·

jJ
.

U C
'

d
'

, ,~ p
.

(.Jd
'

~
,t..
:

(
)

,
-
~

p ~ r
i o ::1
.

I·J
, '""I;) r'4 d , :.

\ •1 (J
l

'.
f r: l'
!'

~
I

('
t

I" L> :1(l
J '; In r; 'c
J

=r.l ::1 n. u· I.
)

(
) o ~
1

«(
)

'~
:Jp :.) .,-1-
'

'U "1
,

S1
1 .. II (J
J "

(:
I

~
:

i-
I.

II
.

II
I

:
j

(
) (:
l o u ~
J

I{
) r',o '-'
I

c-
t

::
y

el
l

;:I
J

,, ~·i
-

(!
l :1 U
t

1-
1 

o
.) :j,.., "1 ;> i.1C
;'

I-
J, f' I.
,

'>
j

c '1 c
1

'
p

'
il
l " '."
)

''
I ", 1-" o :0 '1 ~

.1

<
' I·
t en I," c
t

I
J
.

:..1 (,
1

)o I.
.' P I
~ :4 M

~

~
L

I
~

~
~

,
~ .:' '1 m ::1 I-
t

I
~ ro I
~

(
t·

"1 ~
I <: (1
J

\,.
..1 "', I
I "1'0 '1 f;
l ,~."
,

m '"'I (0 :J o COH (
) :'1 r-
I'

~..
l"

I·
....

<.<

(I
)

Q ((
)

U ii
iw <
~ ':J
J

C
J loS r
t :.J
" (,III :... n
,

n (
) :-i fl w.:
;

~
, ,.J, c
t

1-
"

CO V
I I.> :J ({
)

'J (.-:'0 \.
J
l

~ '0 \n f,) '0 t1 o :j o r,; :-:J o m C
lo

o ,-.) 'o
J
)

f.
1

.

n m '1<
;) 1
--

'
o \f
l

.~ '.
'

,'
. tj lT
l :.1 ,t
o

d


'1 {I
I

-e.;
.:

CO lo
J

::(
J <:: (I
) ''1 (t
-

C
i t' ru e,) COo

("
)

o
r:

:.1
0

()
!'

)
IT

!
.

0
t; :,

t:J
10

([
)

l"
L

-.:
:

o ()
'.1

"
',

"1 I"
::1

'
1,

-'
I'

·
f·)

1
-'

',,
(

)

,1 C
O

iJ p
.

o
,....

.
'-

',
II

)

f,
l

r-t
-

(,
__,

:"
).

I!>
I~
I

n
'1

1
-'

({
\

S'.
)

1-1
~.
J.

':u
U

,J. :::1
,..

,
(
~

(l
)

~

'1

U
1-'

,"")
o fJ

~
A

'I
,

...
,.

l'1
(,

,.,. u,J (
i P r:
,

i.J (.
,.

,1 '~
I -< t:
l

!_
l r., :i n.fT

' ,.Jo 1
-' P IJ
·

:J ('
, '1 l; ~
J :l.
;

(
t

'
j !.
l

,,
~n u ~
1 o ii
i '1 :.1 .t> n. u < I!
) '1\
:J ,:
>

•
'J

.
~

... '-:J ('
I (-
,.

~
, I·
'

c...
-;

o(\
1

"
j

,;
,\

{
') ," (
t·

f-
;

(
; r" ('
I

(
j -<: (\
l " '1 i
~ ;1~
,

:
J. I', ('
; j..
f,

~:
f

IJ
,

:::1 (
II

("
,.

,I P (
) ....) n
.

I
' tl'1 o S'
I n. H
I

\:"
J

!'
I

;:
i

~\
1p :.': c'
.

~
,n :r
'

11
•

(:
;

{
Il

c
t ::, (f
)o ,.
,)

(j
)

1.
1

•

:'1 1.
1

•

I··
·J f:J 11 I·
_

I
(

..: ..,,: ~~
I d ,

.j :0 1-
"

.
("

)

II
I

ct
l

r"1
I

(I
)

'''1 :t. , t:: r-- ~
~ t:
j ~~ C
')

(
) '''':'
J

6
,-

)
-t

::
-,



'l'ulJlo~. Hnngc awl llvurtJC&.o nmonuto of w/lrkotud Cl'0rU

2 ') ? 2 3
HVU OrnrJGo"- Ilr.l1111nn· nu\,ru - Kola 'l'otu1

- Oil Inun

)(DOlOllJ

"

-- -- .- ,--

4 103 10 20 9 5 2 40 2 8 ero po

2 10 5 1 1 '15 4 '1 cro~'n

1 4 2 6 2 6 croJ13
--- -- ..--- '- --" ---- - --- -

7 125 1'/ 29 10 5 2 69 0
--- -- ---" -- -- _.
(3 7.1 2 0 9 2.5 0.6 7

--r- - --~ --- -- -- ----

1 11 3 14 3 98 10 7 cropu

'1 '2 6 ') 5 cro l~l.L.

3 50 3 2 2 0 3 7 ero Jll)

-- --- -- -- - --- -- ----- -- .._-----
'1 65 n 2 2 14 3 t 10 15

---
25 0.1 2 4.7 7.3 6.3

--- ---. -- ----
5 99 11 7 2 11 3 23 8 7 cropB

3.9

1-niea Cu~JU

3.5

(' 1.. llellO·

" 2 32 9 3

15 5 19 " 24

97.5 20 74 19 54.~

17 43 4 24 3 5

15 35.5 11 7 3

11 17.3 ~ 49 8 16
---- -

43 95.0 19 70 14 21
--"--

5.0 5 5

------"---,1----'--- - - --

----1---1----1--- ---_._-

Coffoo'
No. Units No. of

In lorviowod Sold 1"anllorn
Involved

______.1--__-J-_'_6_'--_65_._5~9_&_19~_3__!~

IA Mnjihun (25) 56 22

2A Gornhun ( 10) 13 7

3A Hll3111u (13) 15.5 7

'1'0 tlll (/.0 ) 04.5 36

,.\voruGo rorfurmer 2.~

1D BulrCl (23) 150

N 2B Fondemby ( 15) 62.5-
3D SCLlbohun (12) 50

'1'0 tnl (50) 270.5

Avcrngo pOl' fUI,ner 6 .~
-J

411 -Dongomu J- ( 19) 01.5

o bunho13 2 ~ bngu 3 = kottloa 4 kottloo a 1 bU!Jhol 3 buohol!J ::. 1 bug.

Q

b\UJhol &::I unit of Co.I>llcity woiChinglll>}>rox 65 IbB, though ito ,wight vuriotJ wi th tho Croll mOllaur()d.
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Devclo?ment off~ccr visited 17 Dcrna v~l:ag~s duri:g May 1978. 'i'o ..... _.. ,
(59:f) ',';e:-c si t~~ted "):1 the C.t'2E readB o.lreadj- :J.::;::ti~ncd, ~;;; ~g~i!l.~t

four (24%) ~nu::i=::;roved r:.:.ral r0.;lds, a~d th=ee ..:l the \.Tor~-Ke~e~a.

ro ad ( 13;~) .

2.

for their 3 categcry cou~ter;~rts.

full :-a~Ge of crops sold.

~he most sig~ifica~t difference bet~ee~ the cateGlri~s ca~

the ero?s ~;':hic~ ':rill have- been ~la.~tedsubsequE:'r:: to C':~'2E:

road bUiliing uctivity. In the c~se ofric~, C~S3~va ~nd

~re involved i~ the s~le of these crops. (Table 3)

""""~""~-,~,,,,,: ......~.... - ..... -..,.--_#~

I (;.:"'. -.' _"": .::, ': c::. II I'"' - -. ¥. 0" ....
... - . - I .... :..' _

.60;~77'10

34~·?

Coffee

~ c~:-:::!unities

in~icntor of fnr~0~ res~onse to i~crea~ed acces~ibility

becous~ ~! their hiCh r~ad te~endency.

BEST AVAIL4BLE COpy



urban marke~ (Kenema)
14

~~ increase from Lel.50 to Le3.00. Since ~~e selling

price of cassava was no more ~~~l ~e6.00 pe~ bag, po0= accessibility in this

case ca~ries a penalty of 25% on profit margin.

~~e inc~eased ma=keti~g of oranges may also reflect the increased accessibili~!

of ~~e A co~munities. Most ra~ers have pl~~tec or~~ge trees in ~~e past and

~~e marked difference in the percentage

of harvcsti:1g in the fle-",:ible 'pick/not pick' situation. Or.:mqcs, like CCl.:..isnV;\

h.lve .'1. .1,)"" profit: m..l,rqi..:l a1'10 .:\rc, thcr0£'orc, very l"~spollsiVt" to t:ranspnt"t cost~/

acces.sibili ty.

The high value crops, i.e. cof=ee, cacao ~~d kola do net show ~~e cif:erences in

dis~ibution/impor~ar.ccas do the lower value crops. Farmer preference, soil

difference, etc. arc probably more import~~t in t~e case of these crops. :'heB

cnmmunities market more coffee t.'1al1 caca, probably because t..."'1ese communi tiE='S

bc .. more wiaespreac ::rop among t:."1e A cor.rnunitics.

~ola among B comr.nmity :armers is due to the close association of kol; ~rees (as

a :=;hade crop) among the coffeeqroves.

rlnotht.:r IJt:'oauc-c v,:hich bt:!comes m.:..rkct.a.ble in the ;. (;ornmu..'1i tics is t.."r)e c:J.~ting a."16

sale of firewood from burned cleari:lgs r late= tc beccJne "C.:1e upland rice far:ns.

UL income for the A vi] l.:l.gcs now functionally close t.o Ke-'1cma. In one 'til1o.ge

bC~ween Gar~~~'1 and H~s~lu as many as 50~ of tne householders were ongaged in se~iing

:i.::ewood ar.d ; ......... was this was an i~novation dependent cn the CA-~ =oad.

:.In(~ fanner i.ntcrvic\olCd so},d one tri.p of wood (worth Lc1.2. 00) durinc.: t;"c I"A:cks

fi0.1d work i~ ~he chi~idom. This is a welcome increase in r~~~l income, ~hough

~):-es·,.:::nably C"~lt": long tel:7:i ecological irnplic.=.tions ::lay be less favou=abl~.Nevcrthel!;s.s,

•. " ~ ",_-~~_h _~~.,.comE ~en~__~.,_·t ~..... _: ~~.e _~ca~_' _~u_~lc'_~na_ in D.ar..~
tn~5 c~ear~y represe~...s - _.. . ~ - - -

BEST AVAILABLE COP',!,



(b) Increased marketinq of rice
15

There is some evidence in Tables 2 and 3 ~~at ~~e

selling of rice is more generalised ~~aughtouttheA communities, this almost

inevitably lowers ~~e per capita sales of rice comparee wi~~ ~~e B comm~~ities.

It is somewhat of a puzzle, ~~ere£ore, to note ~~at 90% of the A comm~~ities

and 74% of ~~e 3 cornm~~ities feel that ~~ey do not have enough rice to feed

t.~e."!l tr..::-ough t:.he Hu..T1gry. Season. We might assume ~~at increased sale of rice is

responsible, yet t.;'e most cornman reason for t..~einsufficiencyof rice give.Tl by

t."'1ese farmers is t:.'1e proble.-rn of pests . Perhaps ~'1e 6isposal of rice to meet

social obligations is responsible for ~~s e~ig.ma.

3. ~~creased ~~~sPOrtation Facilities

(a) More £r~~est t=~~sDOrt se=vices - There are four all-purpose Mazca poda podas

,
based in villages served by theCA..~-built R.9S and R.9Sa; t."-leseare at

Tok::t?OI:'.bo ,Madina, Konia and Tawanu.."1.. A fith poea poda is based at Liliema, a

large village net served tiirect1y by R.9Sa. The basic pattern of transport

services in the area and indeed in most of rural Sierra Leone is for ~~ ru=ally

based pede. pocla tolec.vethe home village in the early mcr~ing, a= about 6:30a.m.

wi~~ a full load of passengers, its destination in ~~is case being Kenima. The

pada peda will spenct.~e rest of ~~e day plying for good~/passa~gers wherever i~ls

drivez perceivesdc.l'nand to be, t.:~is ",,-ill net :1ecessarilybein its home area.

In the late evening, ~~e peda poda will pick up its pass~~ge!."s of the morning and

re~..L.-n to base.Such is t.~e reg"..lla=i ty of ~lJ.e ebb and flow that disco~~ts are paic

en !."et-.:Irn jOl..'lrncys.Thc driver will "less" t:'1.e re:rt:ll-.~ing passe-T'lgers seme 10 cents

and a guarar.teec full load ::or his return journeys .This is t.~e basic pattern of

passe~ger vehicle move.~ent ~,d i~terviews w~~~ drive!."s indicate that ~~ere has

be~, ne real increase ~~ ~~e int~~sity of poda poda usage of ~~e roads,nor in the

nmr.ber of poec. pcdas basecl in ~~c a..!"ca.!t ~"oulc2 seem t:..1.at t:~e presence of ve~icles

'!:'~fl'.Jcts d~d 3.l1c1 t..."lis basic cc-Tt\and would have been ;net whether or not t.~e :.oa.d

BEST AVAILABLE COP~i
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Improvema~ts,per se have had no signific~~t effect as yet on vehicle numbers. The

12 hour Origin ~~C Destination Surveyccnducteci at Basala does indicate a slight

increase in the passenger/goods vehicle using the roads.Five per ca~t of ~,e drivers

intervicwC'(i in t.."-lis survey said t:>1a'C they haci not used the t:v.lo roads pri0l: to t..'le~.:-

improva'tlent by CARE. ':'heserepresent the incursion of non-local ve.1llcles and may

indicate increased competition between drivers for custom.

The tv.lo roads have influenced frequency in one major way. By i.'npro~ling the roa(l

surf.:J.cc to ..tn all-weather capa.bility,a11 theyoilr rour.d frequency is ~1 r~aturc ,11

t.r~'1sport services ont-he c;;.~ ro~ds •During t."lO 1977 rainy season t.~e c.:A..'l<.E roads

',.;ere motorable eve:l when t."le Baka road, an uni:nprovec secondary road,was washed

out.r.OW8ve.:-, t:"'lis ·..;e-:' season capabil.it}" may net mean incrt::aseci accessibility, since

o~~er links in ~~e ne~Nork may be broken; in t.1lls case t.~e Joru-Kenema roac (a trunk"

route in the national network) was impassable and Kcnema ~ouln not be reached from

uni..mprovc/l road has tu }'':ty .:l rainy sc?.son surcharge nn toy of 11':'£ basic fwre. The

r:oda poda ·::ri.ve:- :.s ch..lrging t.""'lc U~(:r this extr::. f~rc to covel." t."le incre,::,.s(::w wear

,:;.nd tear to his vehlc.1..~ ciS it ncy-ctiates the much deterioratnc ~-ail1Y sc:as(~n ro.:J..=.

~ccorciing to the c.rivcr.s I this s·u.rch.::.rge ....;as of the o~der of 50~.;; of the nOr.In-.:.lC:ry

season 'fare. On "the other h.J.nc1 t:..~o villagers of &o.ka claimt::d t."'1a t ·oJ-."r).der rc:.:.lly bad

concitions(as prevail~d last year) they were charged Le2.CC to t=avel to Ken~~,

ncrm~lly a 50 ce:lt fare. In contr~st- the comrnuniti es associa t::c with u""'le CARE roads

were not 5~ilijec~ to this increase associated wi~~ t.~e rai~y season.

(b) Grca'Ccr r~U1l.Je of vch.i.·.:lc:; using the ·c()ads - Traffic counts at Baka, 011 an unimproverS

~oac, anc Sasala on R.95, show tha~ ~"1e latte.:- road ca==ies ~ wider r~~ae of vehicles:-

BEST AVAILABLE COpy
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bicycle in Gorahun. rpO; ; ~
.... _.;..J an estim~.ted 7"1, 0 f t::'~

househ~l~s in the A com~~nitie~, and confi~~s, thouCh h~rdly

It is

betriee:l vehicle ~"o.rnershi? a:lc ne':: r::,ads. Ne~': vehicle:: :-c-f~l.ect

as ~uch the socio-eco~ocic status of the individuals ~ho own

them.

LI. Ch~~lGe:':: S·)ci~")-'Sc~:.l"'~~'ic .st~tr.:,

Ca) Pc~~l~ti~n ~~~c:eteriolistic - One of thQwaysthat the

~opulation ~i6ht be r·.?Gardec. as ::or= met~~ialistic is ~o:l- :.;~;

I~fcr~~ticn on thG ~rices realiE~~le

far~::s:rs ccnta.ct with the :-~D.l world cf :;rcd'..l':e :-::r·:-::e::':-;s.

and

the

... 0..,0
'- ......... ~ou=ce of such inf~~~ati;n miGht be

Marketing Board i~very lo~, no =ore tha~ one third )f t~e

f3rminGh0~~eh~1~ knew of t~c ?r~Rnis~tinn bj it~ niricL~l

n·.!l'ne.

Buying 1gents or to un~fricial middle~en. Yet ther~· is a.

strc~g !&eli~g ~~ong producers that full and fair r~iCC3 are

not ?aid. t1~hey co .' .'nJ",gl. Vf: L.:le real ;)ri c e. 11
e ........ ..:; .. ;:, -.- ....
.... 0,.'- ..,.. '.- ~

relied -:m the middle!r.a."l/trader for infor;:ation abc:.:t ....r0r?~ce

in theA c-::!!.!:.uni t~e3 re::crtedt~~~t they Ll:Jed the :-ad.io to 52..:':-.

price inf~r~~tion before 2elli~6 their nrotuce, thi_ co~?=~es

Apart fr:rn thi~ C~e i~~ta~ce it is very di!fic~~t tc :U~SE

i

wc t eri <:11 i~":'!.

BEST AIIAILABLE COpv
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As Table 5 =hcws belo~, the A c~m~u~ities a?~c~r to have more

:naterial ~ossessicns than their B coun:e=?a.rts:-

of I
Umbrellc.~ Pl~~tic ~.l.'~tches Radios Charco~.l 1-i ... .,,:.~ :)r• ~ ..,.J ..... c.

Eu/; ~z:ets Iro::/GoosE ?·i cyc-:J;

A villa.'f;~c 113 (.39~o) 116( Slc~) ... I (-7C/) 7;1 (2h::/ ) 7.r'I( "'h~~) 5(~).>+ c:. /0 .,_ .•V ,./v~ .j ••

E 'lill~-ges 92 (7:;;;) Sl~ ( 67:-~) : - ( 7t'0/) 21( 16~) 33( 26;~) o( C';'~ )'+, ",'0,;)

have umbrellas,~l~stic b~ckets, radios and honcias a~~/o~

bicycles. On the othE:r hane.!. they apT:'~ar -:0 h~.7C fe',':e;- ·:::'tC!lC~

and ~argi~ally fe~er charcoal irons. All of thes~ ite~~ ~~~

freely nvailable in the to~ns of Sierra Leone and con~tit~te

the sort of gvoc.:z a rurp.lhousehold ~::o'.lld D.~pire to o·.·.·::.::.::g.

Pric es in KG:: e::l.:l are a ~.!},ro:r..imat ely: -

Umbrella
Bucket
~:a tch
Radi~

Charcoal l~~"" -

Le5. CO'
Le5.00
Le12.0C
Le50.C'O
LelO. C'O

by each g~cup it is :,os::~.. ble to Cet Bo~e app:-:)::i~ation 'Jf ':~'1e

have ~o~3esEions ~crth so~e Le26.37 ?er hcuse~~le, E co~~~nities

have slight:'y It:~:~ in ter::1z of ~erhouzc:holc. value of 500:'S

Le23.38. The difference, though slight, bet.r(eenthe t'::o ::!2y

~ct ','ihen one loo!:~ at the i:lc';~~ ;:id0 0: the

eco~omic e~~ati:n, f~r~ers in the B categ~ry sell =uch ~ore

pr:)~·:ucc by v[;'l:,:e, .:l:7, C'."It)r<:lGr:? of LcLrl5.11 ~l":r h:~:J::eh')l(:, th3t:.

BEST AVAILABLE copy
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thei:.- A cou.~ter~s who sell only an average of Le255. 96 pe.r household. The

~;f' :_--~
:.-:".~.~~

B households seem to be tar wealt..""'.ier I but where does t.l).isweal th go? School fees

seems to be part or the answer. his is on average, practically one child who has
t

attended or is attending Primary or Seconda-ry school in the B cOImIlU."1.ities. This

compares wit.~ an average of one child for eve.~ four households in t.~e A situation.

Housi.."lg is anot..~ez- area where t."le increased wealth might be disposed of in the

B situation, as later sections show these camrr~~ties have more concrete houses

than t:.'1.e A cou..~te:-parts •

L~ conclusion , it is fair to say t.~att.."e=e is a 1it't.le real evidence to suggest

t.~at ~"e ~~ a==ected Villages have increased contact wi~, themoneta=ized econ~i.

5 •.Increased in ot.~er C~~i~~ Services

(a) Increased n~~er of visitors here is noevide..T1ce t.'"J.at tile newly built roac.s
t

have i.."1creasec the number of visitors to the A cO~..:!..'l'lities. In fact only 55%

of t.'e households in ~~e A category reported that t.~ey had received a visitor

in ~~e last' four weeks.Thiscompares wi~~ the 62% of households receivL,g a

visi~r in t.~eB category. In the A communities, not only did fewer house:'101ds

receive visitors but also ~'"J.e average number of visitors per 'visited householc'

was less than in t..~e B corr:rrtU.'1.ities. (1.92 visitors ccmpared wit.~ 2.35 L~ the B

counterpart) .

?rem a developmaT1tal point of view t.~islower z-ate of visiter would appear

to not be particularly significant. Approximately threequarte:.-s oft.'e

visitors to both sit~tions C~~ on family business.Thera~ir~ngquarter of ~~e

visitors concerned ~~emselves with trading, buying prociuce etc.In all the

communities, only one official visitor concerned wit~r~ral development was

z-eported.He was a P.J.blic Healt.."1/Sa.'1.ita...ry inspectcra,;,c he visited Ba:lCa, one of

the B ccrnmunities.

Whet..'er this pattern reflects the influence of t.~e rainy season is amatter of

, -' ""h' s . 0 ene c:a' ns _i.'I'": +h.';S p;::..,. .... o~_- S_i e_~_a or -""one is that therespecu_a~~on.~.e ~~pres ~ ~ -~ _ -. .~. --~ ~

is a general dear~~
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() r rural (j(~vc;.Lolment proj Gct, apart from the I .A.D. o. which represents i'l. rather

narrow agricultural view (Jf rural d<..:vclopt\(;!nt. 't'his in a way .is unfort\il1dtc.: sinc~

the roacs built by CARE afforc a splendid opport~~ity £8r aspects of rural

'The.re is one dc=velopment t:'"la t has take.n pl2.cc~ since the building of n.95a and

tl~at i s th~ It'~ss ins-t.:i tutional but 1:'egula~ vizi'tnti.on:3 0= a cres~er (a private

c.ispr;nser/nurse) t:.:> the villagE,s along l:..'Ul-: roacs.. AIJ. 3A comm'l.:ni ties re:;>ortedbeing

me;J.icz:J a ttcn-=ion stt:"c:1·:;ly fel"': by all ::--..:=a1 pe· Iple in Sie~ra Leone. The proble.."Tl

(b) New mOSC'l.l~S, churche~,school::= , £.tores - In terms of the commun:ll in£rastrtv'tural

improvemer.ts 'the ne,,, roads havf; had apositive L'npact.

New mosques have beer. b\lil t in four villages, two ill t..'1e A COI!!mu.~i ties of Gorahur.

wi.C ~lasalu, .:me1 t:wo in the B (:omm~i ties of B."3.ka and Peri-:1embu. All of t..""les<:

oS trnctures are c:onst......~C"t~d f=om conct"t~te blocks anr} represc::t a cor.sidcrablc L'1-

vestment of '.·leal tllby tllcse cOI'l':':'.uni-:'ies. Simi.lal.· l.y, t,..;o new ,:onc":e tc _bar:=ics (open

communa.l :<leeting 'hall~!) ha.ve bC~llbuilt,both of -:.h~:n i::. t~€ f.. r:omIrrJ.nities of

w1-:.ils't it car.: ~e a:r<j"J.ec J,:,,1.at t.lese builc.ings reflect wealth, pc:tic'U1ar lyf=-cm

the high r;offee a..'1d Cclcao prices f~rme.r.s have been receivin9 in ·-ece.'1t ::rears, the

l"\)l€ of ar:cessibili ty is just as important. A gcod Example of t:'1is is t~e village

tc Kon~a on ~~c nea~est motol~able ro?~ s~e two ~iles away. Cement was ~ product

'Nhid) ~1.C people a.!"gu(~d could not bG head l.oa.Qud over t.""li s n.i.sta"1ce and lvcal ::esources

R. 95a, th::n~ has h~e!i .~ spa':e of ccnstruction in concretei c. mosque, =.bar=:'e ana
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spacious house for one of the weat~er individual of ~~e c~~~ty have gone up.

Moreover, ~~e read also ~~abled the skilled labour to penetrate to ~~is previously

remote area. A mason f~cm Segbwema was employed toorg~~se the cons~~ction

of thesE:! huilc.ings. 7:-. addition tothi.s he brought a skill unknow-n to t.."lis arE=:a

before, namely, the casting of conc=etc water tubs. Approximately six ho\!seholcs

in this commu:-..i ty employed him in· this capacity. Diffusion of skills and

in.~ovations is very much in evidence from ~~is one village ~~d it was all made

possible by tl1e work of c..~.RE.

&,other area whe:=e t.'"le roads can he said to playa role in t~e de,,-elopme."'lt of

Com::n'UI'.ity i.ntra$t..~cture, is in t.."'1e facilitation of individual enterpr:.se. One

e:~ample iz t.'e oc .uz,re.T1ce of rice' mills in t~e area. Baka ~~d Majihun h~ve a

mi 11, bo~" are a si:!'.ilar size and have 1:.'1e acvantage of sup::ri or access.:Lbility,

since bo~"-) are on seconda.ry ro~ds, a.l.beit one is unimprovec. The t..'tU:d rice mill

is to be insta.lled later this year in the 'lillagc of MasaJu. The smalJ. population

ot tr~s village (~~ ~stirnated 125 incividuals) is ins~ffici~~t to economically

justify the building and installation ofa mechanical mill. One supposes ~at

the er.t.=r:p't'er.e\.:.Z i~volvee:: looks to t.'1e nc~i road to '\dden t.'1e catchment area of

potential .customers to his mill.

In te....··7II.!; of schools and stores, tilt: 1:".,.)0 lazgest villages, Muj ihun and Bal.ca

are ~~e only settlemer.ts ~o possess ~'1ese facilities. !n bo~~ cases Maj~~~~

(t.'1e A cOImrr'..mity) have L'1e larger schc.ol a.110 also a greater number o£:sotres.

! t is not possible without fu=-c.:.'1el.· st"lldy to say ....·het.'1er tms is a result of t~c

imp:lct of .i\.. 9S. '

I

6. Chanoes irJ ccm::nmi tv Si?e and Euildinas
(a) Cornr.n.:.."1i ties la.zge:andrnorc oe::r.a.."'le.~t bot.'-l loc?tionallvanc· structurallv 

T:'1e =.-athe.r small scale nat~e 0= 't:,i,is investigationmea."'ls t,;,'1at it is di£ficul t

to e:aw any conclusions as to the validity of ~'1is indicator of change. We can

arl ticipate the. t t.'-'lesmal:e=.- ccr::r,n.l."1i-cies of less tha.."13 5 people wi l} , unless
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they are adjace-"lt to t..i-}e road,i:Ij!' susptible to movement of the site to a roadside

• .1 ... ..: I
~.

I·

location. This is a cO!':m10n p..'encmenon in r"J.ral Sie=a Leone S-"lC L'1di.cates a ve..ry fluid -

settlement pattern.

facilities,indicates a stability ~~at is not so appa=ent ~~hen buildings arc 9omposed

of ~d ~"ld stick.This ex~le at ~~ec~~ty level does not seem to have followed

at t.~e' indi",.,.idual leve\The A co•.~..unities have slightly fewer ceme.'I'1t houses than their

S counte-~ts ~'1d 17% of buildings in A villages use concrete sk~ns or blocks cOM.pared

with 20% in ~~e 3 villages.

(~) Evidence 0: new buildincco~s~~ction - There are two areas of evida~ce ~~at suggest

increased house cons~~ctio~.Firstele aver~ge residential building in the A

communi":.ies is 13 years old •.In contrast ~e B camnu.."li ties average building is :!.5

years ole.

Simila:::-ly, .-m exami..."1al.:ion of the ·houses built in recent year!:': show~ t."lat Ghou::ies

or 11% of those stlrveyeci in t.""'leA villages ,were built L"'1 1977:U1c 1978. In contr'-l.st

only Jhouses or 5% of the reside."'1ces surveyed in the B villages are of e~is age.

There see.."i\S to be double t.~e rate of new house-b".J.ilding in t."levillages a££ected by

tllC CA.ttE Toac :Juilding programe. These new houses are px'edominantly of t.ht:: tta=:i tional

nr..:d and stick ccnst=-uction, ce..-nen't usage :ices not seem t.o be asso(:~iated wi~~ this spate

of new· hou~e bui lC:i.'"13 ..

If we accept ~~e s~?position ~~at t.~c roadside is a desirable site for settl~nt,

.me; t..'1.is ccrt~l.nly seems the c~se for much of t..'-lis ?~t. of tho;; count=-.i, t."'1en i.t .:'Jllcws

l h ..~~"t these ~;.i tcs \...ill ~tt't"act proportionillly more of the population growth at present

cxpe~ienced L"1 the developi.'T"lg CO\l.1."1t...ry (Sierra Leone's population rate is e~ti...n.atec. =.t

2.1% per a.nn~.). '!':lis phe:lot:lenon ""rill place greater stress on t."'le tradi tion.a1 sys·r.cl'!',

of rotational bush follo",.;ing. This populat:'on presscre """ill be·· exace:b.:'.tec1 by th~
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roadside cc:::cn:..~ties t te.""loency to ~ell,ane. i tfollows , to grCIW mere cash crop ..5 ince

~~e chief cash crop are t=ee c=ops,replacemen~of~~ bush fallow by coffee or cacao

pl~~tations (peasant =2-~r smalL~olcings) ~ill also be a feature of ~~e changing

agricultllr.al scene.This scenario would appear to match well the cases of ti-}e two larger

communities stuciec 1 n~elyMajihu.~ and Baka.L~ these two c~~ities t~e age of' ~~e

bush burned for~~e 1978/1979 rice crop is below ~~e level most agriculturalists would

consider necessa.ry for the maintena.'1ce of proeucti·vity of the rotational bush fa~lO\o,'

system.In Majih~~ 13 f~ers made upland rice farms usinq bush of ~'1 average 5.6 years

age.In Eaka 23 fa=mers made upland rice fa-~ using bush of ~'1average 6.9 years. In

bot.'1 thesl~ cases the fallow period is very short a..~d probably re=lects shortage of land .

is confinocd in ;.taj ihun, wh~re over half the fa-~rs (56a) in ~~e village report

that t.""ley have proble:!'..s ac~=ing more land, only 17% of Eaka fa=mers felt t.~is .wl1en

farruers in t.'1is area have !".lot e..T1ough land or have too short a fallow t."'1en, and here

I q"Yote a g:.-oup of fanners, ''We have to go i:lto t.."'1e swamps". Sigr...ificantly 64~ of farmers

L~ M~jihu.~ had aswa~p ~ice =ar=l compared wi~~ 22% in Baka. So we ca.~ a."lticipatcina

road/population g.rowU1 ~i~Jation t.~ere will be a gradual diminishing of ~"'1e fallow period

for t:'1e \:?2a..~d ~ice bush and a conccm.i tant rise in the developnent of SWar:lP rice.

i. Ch~"1ges in PO"Ou.2ation
!n ~"'1is area of change the roads C~"1 be seen to have an e~ti=ely permissive role,

~:l other wores ~"-ley do not bring abOUT: t..."'1c cnange di:-f:ctly but ~llow othe.r- changes to

act ~ore s~ongly.

In all cc:mnunities studied, t.~erc appears to be considerable out-migra'tion ofpopu.lation

from t..'t),e vi J.l~ge of birth to other places. The 'A cOmrn".J.."'li ties reported. ~~at .:in average of

2.05 !leoplc broi..ll.]h t up by tl1'- housc~101<3., new live aW'ay, the fis:ure f"r the ~ c.:c:nmtl.ntio!;

is higher 2.43 per household. This is a high loss i...~ percenta·;e ter:ns 23% iZluc1 27%

oft.""l~ c:.verage householc of r... 7 persons (plus t:'10SC living away = 8.75 ir. A communitics

and 9.13 in t.."1c B cCL'irn'~ni ties). This out-migr~tion car. be br.oken into two
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streams; £~ale cigra~ion which is esentially ~~al-rural migration (ma=rizge

being t:'1e prime motivator for t.~e!nove) i :r.ale migration on t."le ot,er ha."1o

'.

~nds to be more ~al-urban. Fer.tale migration is more important, t.'e

ratio of fe...wtale to male out-migrants is 1.46: 1 L"1 bot.'I1 places.

Correlation ~~alysis of t."lis migratory process suggests ~~at ~"1ere is a

st='ong correlation oet::<,.,een t..~e ?verage n'U:'Ilber living aw~y (per household)

a..."1d t..l)e rate of prima=::? and seconda....ry schoolillg.
(1)

Since four t~es as

many boys as girls are enrolled in t.~ese schools, there is a strong correl~ticn

betwe~n n'~~~r o~ boys educated per household ~~C t..'e nUrt~r of ~~ living

(2)
away. There does not seem to be as st='ong a correlation bet'l'leen the n'l..JIrl.ber

(3)
of people enjoyi..~(] an c?..rabic education and t..'l-J.ose 1ivL"1g at·t,~.y

Thus we ca., ass'UIIle tiE.tfor:nal school enco\..'"rages out-migration parti,-=ularly

of males since t:"lere is a.'"'l educational bias towards t.;"em. By encouraging t~e

build~~g of schoo:s and spread of formal enucation, roads may be indirectly

encourasL~g out-~~ation.

(1) Spea±rnans ~~~ Co=rclation of +.6

(3 )

"

"

"

"

"

"

of +.6

" +.14
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CONCLUSION

The six areas wit:'). wp.ich this evaluatic:l has been concerned,i.e. t.."le in-

termedia~e goals, =epr.ese~t aspects of ru=a1 life likely to have bea~ ir~luenced

by L~creased accessibility. To these six are adc.ed two more areas of change,

ag=icult;,U"al systems and population migration. Fer each goal, ~~antification

has bee..'1 attempte-:: a.."'ld the general resul~s can be sUImnarised thus:-

,
~. K:1owlecge ot agrio.:.ltural ex-:.ension services a."1d indicators of

agricultllr"l change is high overall among all ~~e =a-~rs su-~eyea.

wnere the CAP~ affectec co~~~ties benefit over the non~~~ affected is in:-

(a) t:"le greater use of fe=tilizer

Cb) greater at~ention f=om ~~e I.A.D.P. Officers.

2. Tt is =on::i:::=tec. that a wider ra..'1ge of crops are marketed by ~~e Cll..?..E

affected communities ana it is suggested that ~~erc are more farmers

invol'led, i.e. marketing is more ge.Tle=a1ised.?ar-~culc.rlyimportar..t

as yet :lre the aDnual crops wi~~ a low valuc/buJ...it ratio. Firewood is

a.."'lot:.~erma=ketableproduct directly attributable to CA.~ road activities.

HoweYler, this proeuct \0.-111 only be found where CARE roads are built wi thi...~

3. There is no real evi~ence,as yet, of any signific~~t L~crease in tr~nspcr~

facilitics,bu~ ~~e findL~gs of 5% generated traffic using the roads suggests

i."'lcreasing ccm:peti-:icnfcr 't:r:tde.

The O.?..E c~.i ties ber..efi t from all year rotmd accessibility and lower costs

9f transport in t.:"'e rainy season.

4. Increased mate=ialism is a difficult concept to apply and t.~is is an area

whe::etbere is appa.:-ently no consistency.C;RE affected <:amnt'..mi ties havp. slightly

r~gher va~ue o~~terial poss~ssions.Yetme~~ ~ncome is lowcri~~e apparently

wee.l t."r1ie= unaffec'tec cornrzu.."'lities, it is s~ggest.ed, spend thai.:- income L"'l less

material ways - e~ic~tior.,housing etc.

Re(;~6ing increased visitor ra~es, the r_~~ affected cOItlIl1U.:.'"lities lug be:1i.!'1d

t::e una£fected.:'et ":.'-1e i.."nprove.'nen":. of t:'1e road has (J\
[I \
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T R A F F ! C SURVEY

A surveyor traffic using ~~e existing CARE roads was undertaken for a seven

5ay period begi~~ing ~nursday J~~c 24 and endingWeculcsday July 5~~ 1978.~lis survey

enCC1r.passec1 twenty-four hou=s of eve~ cay r in order to determine accurately ":..ile

A.D. T. 0:; eo.ch road su.-...-veyed. I"t was ~2so combi.."led with a.~ origin and Desti..'1at.;i.on

Study conducteeduring the daylight hours,i.e. 7:00a.m. to 7:00p.m.

Ob~ectives of Su-~ev«

1.Ta provide rainy season dat~.

2.To s·tJpple..~ent e.'-<:isiting dry season dat3

3.To provide a framework for future t=affic su-~ey roe~~ociology.

}4.et.~odolOC'V

The need for ::a=eful si:pe::-v::'sion a."lC t...~e limited nlJI:1.Oer of student e...'1umerators

necessitated countL'1g at a s~~le of t...~e sites already su-~eyedby ~~.Frechette

(Mainte."1a..~ce Section) during t...'"le dzy season. The sites were selected at random fran

the information provided by the Apri1/May Maintenance Report. In all, five roads were

ra..""l.ocmly selected fromt:"1e list of twenty-four hour sites,i.e.R.42,R.70,R.84 anc.R.90

(a 45% sample).

The traffic s~~ey was pl~~ed to be of a continuous seven-day ~~a~~-four hour

na~~ebut ~,e ~'1fcrseen closu~e of R.84 wi~~ its repercussions on R.90 (i.e.diverted

traffic) necessitated t:'1e" 'USe of t.."'1e returns for only six of these seven days as t...~e

basis for A.D.T. and analysis.

Traffic Volumes

As Table 1 indica~es,volumes on all roads fell below an A.D.T. of a hundred and as

such it is possible to suggest t...~at ~ese roads fall into the rural feeder road catego~

hypo~~esised by Davies. (1)

SL~larly, at ~~e temporal level, as Table 2 shows, these roads have the typical bi-

modal cistribu"tion of traffic in t.1.e average twenty-four day. The early morning peaic re-

fleeting the general outward mOVeme:lto£ vehicles matched by an ever.l.ing peak of prc-

domina.~tly inwr:lra flaw .This ,plUS t."-1c fact that t."le bulk of t...~e traific is
(l)F..~.navies-Roads ~Tr~nsport in Sierra Leone.Tr~~spo~ Surley of Sie~a Leone,Wash.· (

1963 ~?



Table 1: Traffic volumos,compo6ition and A.D.T. for tho five

rondo ourvoyod.

nniltotn1
Road Enumorntion Vehiclo Hon Tuo Wed Thur Fri Sat Sun Total Aver )aily
Number Sito C18BS Week a~e ADT

1 M/o 1"8 f8 10 13 21 13 8 101 1 ..:-r..-
H7° Bombohun 2 Car/'fnxi 16 20 25 26 20 27 36 170 2'f.3 89-73 PllBS/V "0 35 30 26' 37 29 32 229 32.7

't If/v 18 23 21 17 21 20 B 128 18.3
~e 21 12 11~ 13 1~ ,,.- 12 100 1lf:3 ---

nit3 Bonduma.
2 Cnr/'raxi 27 20 29 25 29 31 30 191 27 .. 3 75.73 PUBo/v 30 18 23 21 16 28 29 165 23.6
" II/v 10 15 6 12 11 I. 16 rl'f 10 .. 6

HIe 10 1
'
t 26 28 128 18.3 ----

1 15 10 17

1l?5 Salina 2 Car/Taxi 23 28 33 2" 36 38 33 215 30.7 BI,
3 PD.5B/V ''a 30 35 26 50 2'~ 27 232 33.1
'. II/v 2 2 2 3 2 0 2 13 1 .. 9
1 Hie 33 11 36· 21 27 27 21- -:ptO'" 23'.3+

nB'. I.6.oma 2 Car/Taxi 3'. 23 17· 20 15 29 22 1'#3· 23.0+ 79.2
3 Pf.H30/V. '''5 32 10· 26 31 28 28 190· 31.7·
'. l!Lv 1 0 0 0 1 ° 0 2· 0.3·

2~~2~ 11 I••
.

1 H/e 23 19 9 19 19*

Njaln
2 Cur/Taxi '. 1 15· 2 6 7 3 23· 3 .. 0- 28.5090 3 PaBB/v 9 2 25· 5 4 3 B 31· 5.2~

'. II/v 0 0 0 2 1 0 0 3 .5

• On Wodnooday R8/~ wno clorJed and R90 rocoived di'((~rte'd traffic.

theBo WodnoBday figuro~ havo been dolotod from A.D.T. cnlculntionB

and the A.D.T. or those rondo in bnuod on 6 dayn.
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t:-affic :l~in; these r,~ad:: docs .so b~t~';ee~ 7.00 ~.:::!. anc 7.00 ?r1.)

confi!"~::s the :-!lra:. nct;.lre ;!'!lC :?r~v~l:".nce ·-,r t:.ese five r~ads.

Ij'Il,'P":' ~ :; - H:-e ~,,~: ~'" 0 ..1~rr:. of t~~!':ic ~....... ;:e'!'~ b~,P

I_I"~"".I Y

fou.!" t - ~ .r r" ,.. C 2. e. ::~ e oS •_ ...... J. _ ~.,

R.70 I R.43 x.75 ?.,gLJ4 R. ';0* \'0""'" ~-.J. '- ..... 1.'

30-.ochun ~cr.c.llr.::a S-i-ir-. Lao,,::~ Njala~-_.. ""
.

1. !·10 to:' . lUI 100 128 11.;.0 ~:4 593 IC:tcles (16~~) (13. 9:'~) (21.5C?S) (2;. 7~) ( 66. 70;-0 )
, ::::':'1 ~

'I. --,;I," I I
I

2. (;.::.rs 170 191 215 14:· -7 7h2 Ic.."
Ta:-:is (27.1~) (36~=&) (36. 6~~) (3u.l~~) ( 1 ~.. 5~:~) , -~,' I\ ;,'.... :. ,

I
:;. ?oca 229 ' I" c::; 232 190 7.1 347 I_0.,.1 .,,-

Poda (36.5% ) (3l.1~) (39 .S';;,) (4U%) (13.1%) CO: "%.,.~ ) I"'.' .. ~ I
4. :! ea-.,y 128 74 ' 7, ;: "%. 220 I- .... ./ l

Veh.icles (20.41, ) l1470 ) (2. 2'~ ) ( .4~o) (1. 3:~·) ( lC:.<\

1
• I" d.ay I0

I

Fro~ the above info~~2tion, we c~n ten~atively ~ick out

CO~?02it~o~ of v~h~cletypcs:-

1. R.90 tv~e - Ee~: ~he =ajcr road u~e~ ~s the ~otor cy:le, c;~posi~G

as it dces £o~e t~o-thirds of traffic vol~~E C~ t~i3 ~:a=. ~er~

(sec Socia ~cono~ic S~rvey.)

BEST AVAILABLE COpy



....:-:,

. r·-

34
carrying s:J=e three hundred e.nd :1i:1.€> t:J-six pec::?le.

This more ~~ten~ive use by fare-?~ying 7ehicles co~ld be

indicative cf thcvric.er service area of these roads and the

"f~ct that they link i~~ort~nt r~ral vi~l~Gc~ and towns, such

D.Z chiefc.o:n aci:~:'nistrat:'ve Ce!ltrcs to the n~tic'n::.l t:-ur:}: net·,'Ic:-l:.

3. R.70~::~:. ~./!~ ~y--e. T}18C:;' r~3.ds ca.."1 be idt;:1tificd by :n~ greatly

increased occur:"~nce of heavy vehicle traffic. Whil~t thi~ C:~~S

never cOI!:irir:i.tes the trc.ffic categ."ries, i. t does

vehicl~s ~re" ?ri~cipally concerned with carryi:1g Good~ rathQr

~ove~e~t component ~hich the other t~o cate;orie~ lack. As, a

result, thc~e ~cad£ might be considered (3cd =ubse1uont cecticna

co~fir~ this view~oint) aD having a natural ~ru~k rC2~ !~nctio~

as ~ell ~z a purely rural one.

The A.D. T' s f':>r the five sa!:l',ledroad;·; in~it::lt€''''', tl:ctther~

haz been u. cene!".::!l ~'eduction ire tr:l'ffic volu~e~·\·:h:!..ch is :'H1 \':i.de:-;··r(;tid

that we C~~ safely attribute it to seasonal ~nfl~cnces (se~ T~ble 4
below. )

1-1-,';"- .,
•• - _ •• .J

R.70 BO:1DOhun

R.43 3cnduma

R.75 S.:J.lir:a

R.84 L':.O:la

R.90 Njc::.la

Over:.ll

Dry oS ec.son
A.D.T.

101.9

119.4

101.9

491J..l

Rainy Sec.;.::>r.:
A.:'.T.

89.7
75.7
84
79.2«

23.5*

357.1

::cr,,"~

22?:'

28%

• b~cej en 6 days

BEST ,4 VA/LABLE COP}'
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rural Sierra Leone. It reflects netso much t..'1.e worse."'ling travel conditions that

are associated with the Rainy Season b West Af=ica but rat..'1er the combL"'1ation of

agricultu=al/economic tre."'lc.s producing a low point in the travel patte:ms of ~al

Sie=ra Leone.

These t=enc.s are:-

1. The greatly. increased labour demands of ac;=iculture during t..'lebusiest time

of pl~"'ltL"'1g ~"'ld weeding.Far.mers~"'1dpotentialtravellers tend to be preoccupied

on t..'1.eiz fa-~ or in t.~eir villages.

2. The chiefmaz-ketable crops, (coffee,cacao,oranges,rice) of t.~is pa...--t of Sier=a

Leone teno to be sold duri.T"lg t.."le Dry Season from November to May .Du.=ing t."le

Rainy Season a little rice is sold along wit.~ kola,oil. paL~kernels and cassava.

These,as ~~e Socia-Economic S~~ey indicates,are not grown .~"'1d solo on the same

scale as coffee and cacao • Move..ornent of goods, one would e.."<J?€ct to be low, as

Table 5 in ge."'leral cor~irms.

TABLE 5- Movement of Passengers and GDods

on commercial ve..~cles over twelve hou= oeriod..
1

Passengers ~odSexPresseci as ?assenqer units C-oods as %
Pocia Podas/Taxi I Heavy Vehicles Passengers

. (l) (2 )

1,197 65.6 3,880 (97) 330%
1 / 733 211.5 1,720 (43 ) 110%
1,903 127 480 (12 ) 32%
2,307* 337.5* O~ (EO) ,1:. .. *

.-OJ ~

228* 37.5* 40* (1 ) 34%*

(1) For Poda ?ada and Taxi - PassengerOni.:t calculatien was based
on cost of tra.."1sport:-
1Bag/bunclesalt,c~t,clo~~,1 basket fish produce, 2 c~oonsl

crates beer, soft d:.-ink,e..1Ttpty dr-.:ns are cost equivalents of a passenger,
1 bag of fa-~ produce is cost equivalaT"lt to 2.5passp~gers•

. (2) For Heavy Vehicles - 1 heavy ve.hcile considered equivalent to 40
passengers.Figures L~ paren~~esis are ~'1.e actual numbe= of heavy

ve.~icles.
* baseoon 6 days



·~..~ .....

• .j ,

~ ,

3.

.o'!>.

/

'36

Thus fo~ three rcac3)eoods move~ent ~s les~ than a tht~c'

of passe~ger ~~ve~ent. Or.Iy i~ the case 0: E.70 ~~d R.43 does the

pror-o~t~on ~f Goods out~eish that of ?acsengers. In the ca~e of th~~e

t~o roads the role of the heavy vehicle is para~ount and as later

sectio~s s~ggest, thiG ~efl~cts re:ional r~ther than loc~l s~?~ly/

de:land.

It follo·:.·s frc~ (2) th~t th.e Rainy See-son is also the

seasor. of fi~ancial stringency. Limit~d ~arkcting of a6~icultural

pro~.uce :le~ns

OF~ortunity.

ca3h availability and therefore low travel

Ge~eroted Traffic

.~~ atte=pt to ~easure the sener~ted traffic U~i~b the C~~E

r':iads was ~ade by asking dr:'vers, "Did yo'.:.. use this roed before C,~.?E

ioprovcd it?" Table 6 inc.ic~tes the nUr.lber ~f ne',': drive~:: 2.S a

pro?orticn 0: olci ~re-CARE ~rivers.

TA3LE r dri.vcrs
f

(')fQ - f; e~': a~ a ")~rc c:... t.a!-!e
01d rl r: '4' ~:--::;

!;ow driver8 Oll'. rjrlvcr~ >'0 Di f :~ C!' t'·~1: E' (.1 )

R.70 Bc~bohun 249 209 119'%

R.43 ~endll;:a 374 10 3, 71~O;f
R.75 Salina 39 .' . 406 1C%

R.84 Lao~::a 43 427 10:;

R.SO i{ j ala 27 lLL~ 19~~. ./
I

(1 ) to :;ea:'.es:' l~~

The rc~;o~ses to this question G~ves a 5e~erDl idc~ of t~e

pcrcc~tace t~~ffic 5e~Er~tcd by new drivc~s. The validity of the

re~;':O:lse C.::l.l1 be gause'': by the C'lse cf R.43 Ecnd:..l::la where SO::lC :'7!~

c.rivt;rs clai:~ed they }lac.n£-ver used. this ro".d ·oef·::'lre. S:Li.ce?rio:- to

CARE activities, R.43 ',';as C~ derelict rail ',yay , this see:::.:: :?r~ e!;,tir-e}y

reaconable f:'nJi :~;. N;v~rtheless, i~-:s?:' te 0 f 'the im:::l: eci. ':al-i..C:i ty of

the fin;:12.n6s~ C['l'lti·JIJ.': ~£c ~!l:.:st be ~ade of t::e fi~·.1res:-

BEST /JYAILAfJLt- COPv
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~ (2) Old - esta.blished drive.-..-s in the area may have occasionally used the ~d p::icr

to CARE and may have, wit..~ improvement, stepped up t.~e intensity of t:":leir use

of tb.e road. This ce-~ly seems to have bee."l th.e case on R~90. Here 143 drivers

on a six day period cla'; mad t~ey had used t..~e ~oad before, i. e. they were old

drivers. Yet ina traffic survey held before the road was completed only 32

vehicles (plus d::ivers) were counted over the sa.~ time span. Clea=ly generated

traffic is of. the order of 450% nd: the 19% implied by me responses to 'this question.

Oricrins a.~d Destinations
t

Table 7 indicates ~~e importance of the Origir~ ~~d DestL~ations given by t~e

vehicles using the five roads.

~L 7 - Origins and Destinations bv four settlement
cateaories

11 63 5 82 11
(1%) (7%) (1%) (9%) (4%)

338
1

231 133 " I 0
(31% ) (26% ) (13%) (1%)

1'090_.1
878 1,010 880 298

R.70
1 R.431 R.75.1. R.90~

Bombohun Bendtmia SalL"la Laorna Njala
160 30 169 244 125

(15%) I. (3%) (17%) (28% ) (42%)
581 554 703 543 162

.(53%) (63%) (70%) (62%) (54%)

Villages

Nationally i-~~~t

towns (i. e. more than
S,OeO.population)

I~cal Chiefdon Towns
e.g.?endembu,Mabai,
Jojoima,Daru, Bai·wala

Other Chie£cam Towns

The settlement categories used roughly con:.Eo:r:ms to a hierarchy of settle.TIlents,
vill.ages be; ns the least important, towns of more tha.'I"l 5 ,000 people (1974 census
def.L"'lition)bei.ng the most important.

The hierarchy is also spatial since one and two a=e local categories of settlement

whilst t.'1reea.T1c four are more c.istant.

The co.mL~a'l"lt modal origin or destination for all vehicles is ~~e local chiefdom

town, i.e. Jojoi.orna, Pendembu, Mobai, Baiwala, Da-.-u. These to"wr.so£ier specialised

f~~ctions/facilitiesnot available in theizrural hinterland. These would include

produce marketing
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facili ties, stc=es, d.ispe..'rlSariesj:"lOspi'tals, scbools, legal facilities ,etc.

T"ney are cent=al places about which rural life ~evolves and the CARE built roads

have probably assisted these towns to retain and increase their local importance.

The roads have done t.."1is by e.~couraginq more travel as t..~e section on Traffic

Generation tentatively suggests.

However, t~esecond modal class of destination L~dicates marked di£ferencesof'

vehicles allegiance. Thus ~~e traffic using R.70 and R.43 s~~ds out as having a

st.-ong national orientation. One third of the vehicles on bot."l roa.ds origL"1ated or

completed its j ou-~ey in ot...~er the-~ t...lo:le local comtn"..mi ties.

r." contrast 't.i-te second modal class of desti.."'lation ofR. 75, R.84 a."'ld R.90 is the

local vi1.1a7e·,:..e!!tp.~?.si-~g the esse-Tltially parochial nature .of t."lesethree roads.

Conclusion

The results of t..'"Le Tra=fic Su-"I'"'\7ey a."'ldthe OrigL'1 and Destination Study have

been analysed from several viewpoints and a picture of the Rainy Season traffic

characteristics has been prese.'1ted. All of the roadssu-"""Veyed have a rural

character ann t.."le ter:n "feeder road" would seem appropriate on traffic volume

criteria (though not i~ would seem in the Dry Season situation). Yet such are the

ciffera~ces of composition, passenger: goods ratio and origin/destinations, that

further examination anq q"Jali£ication oft:"'1e use of "feeder road" is necessa:ry.

A functio:lal classification of ~alroads in Sie~a!.eone (D..REbui.lt.) would

include t~e following:-

(1) Pcedc:= roads. 'rhese at a basic level are rural pe.."letration roads, i.e. t..ioley

terminate in villages or eva~ fa~~, and their function is to provide accessibility

:E=Cn'1 t.~ese areas to t..'1e mo~e in'Ip:>rtant chiefdom towns.As such we might expect

traffic using t~ese roads to be light, wit..~ ~ st:=ong parochial orientation.R.90

Njala might beconsi6ered as typifyL,g t..~s road t:~.

(:~) ~.s=EEld~_~~.Thc::)c ~rc t.."1c collector roads r connecti:lg· the larger rur~... l centres,

i. e. t..'i.e more impcrt~""lt. 'cr.iefootl towns to t..'Le tr.l.~.k road net'.vo::-k.R.75 a.'1Q R.54

,....ouldseem to be characte::istics t:.;pical of t.~is road type • They are busier in

volume terms 1
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have a largc~ goodz component ~:ld as the Origin and LJA~:'i=:D.ti~n

~tadysho\'ls, the chiefdcr:1 to·..m is the "11ostiI:?ortant o~igi:'l

destinatiO:l ~or.vehicles ~sin8 these r=acc.
Thi~ socon~ary-collectorfunction is also confirme~ by the

of the H~ 0.7:.
i

(3) Tr:ln ~~ :ro sets. .Th.ese.are .t~e .ar.te~iD.l roads throur;:hout the

I.
f.'

\

I
I

country ~h~t._hnve.an:i:nte.~-:conn~C~i"&;f..l.lr..cti~~, i. t;. they c:,.nn~ct

t~o co ,,":1 ",oi --1 C.,..,"~t· '"'\ ,.,' ..,..; 1 1 "'~"".R.1 1""(:>", .. _,. &' thO - ..,..~~ .,......... m''''jrw",,"''''''_!, :-/ __ c;;,.J. o. a•• Co ag__ C:l_"' ....... "'.e~ 0 ... 1..::> .'"'0.-0 .•

·0 ··!"Id.:~cl~t - rr.>-: ...~ ...· ~-~-~ .", -+-i ''''a..4. e 'Y .......-t:> 'n""';"'; ·on ' ,...., .... .: +-~, 0"''': -.:-'" c.o. Jc;;.. ti... ....0.;."' •• ..:. C-, ... "'" ..... _ .. - ....... - ",j~_ ........... ""-- 1",.c.;..;,• .:. .... CO'_. .';';.1.,j.;.

and des tJnz.t±crn-nnd=;i'g~lifica;it !1e~·.;:r-vc:r.iclC '.lzaEe i=cii c at~ t~o.. t
t

R 70 . lR 1" , .. 1 ..J t• .:luc. i.. ;..) n.:lve a- t!"un-c~ rOD-I.'. funG ion.
i
I.1., _...
t
l
l
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