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PROJECtAGREEMENT 

AnnexcA 

PROJECrDESCRIPTION 

r0p .I.Proje~ a n 2. AID Project Number'
 
,I~rved ur1 Technology:


Mini. Hydro Electric Activity 698-0407.7'
 
.3, This Project consists of: 
.The installation of a 25-30 kw mini-hydro electric power plant and

distribution system for the village of Yandohum in Lofa C6unty. .'iAJ-so
-fupds are provided for evaluating the economic, social and technical
aspects of the project. Because of the experimental nature of.-;tbis!.'activity and the great potential for replication, evaluation .nd testing
 
are crucial to successful project implementation.
 

The project will be implemented and managed by Peace uorps/LIer"a.

working in conjunction with the Ministry of Local Government,. Rural

Development, and Urban Reconstruction.
 

Annex B contains a life of project estimated budget estxmateq:!;Duaqet,-orthe above components. Annex C is a technical analysis of. the roec,
 

4.Opeiai Provisions 
-Goods and services, except for ocean shipping financed by.AID !un ,the:%project shall have their source and origin in Libe3ia or ;:the Yni-:ted:"States'of America except as AID may otherwise agree in.writing, Ocdeanshipping, financed by AID under the project, shall except as A-*D. may
otherwise agree in writing be financed only in flaged vesselsof :.the
.United States of America.
 



MINI-HYDRO ELECTRIC ACTIVITY 

IMPROVED RURAL TECHNOLOGY 

ESTIMATED LIFE OF PROJECT BUDGET 

A. USAID Project Activity Funding: 

ITEM ESTIMATED 

1. Horizontal shaft 2 jet pelton type turbine ,COST 
35 KVA brushless 220V synchronous generatorwith belt drive $25,000 

2. PVC penstock, 12' diameter, 620 feet, 160
PSI plus reducers 4,500 

3. Cement 1000 bags 3,500 

4. 3 phase, 40 KVA electronic load controller 
and accompanying power house module,
generator overspeed clutch, and 3X20 KWballast-heaters 3,000 

5. Transformers: 7X10 KVA and 1X20 KVA2200/220 V 3-Phase 9,500 
6. Miscellaneous 1,000 

7. Delivery 3,500 

SUB-TOTAL 50,000 

B. Community Contribution: 

-- Chain saw 1,000 
-- Hand tools 1,000 
-- Gas and oil for saw 23 

-- Chain saw operator 100 

"- Concrete culverts 263 

-- Transportation (Materials and labor) 650 



ITEM ESTIMATED 

Rice mll COST 
3,06Q 

Coffee mill 2,000 

Skilled and unskilled labor estimated value 3999 

Local indigenous materials 

--Form wood 3,000 

--Sand and rock 2p000 

SUB-TOTAL 18,305 

C. GOL Contribution: 

1. Technical Assistance (25 PD) 1,000 

2. Ministry vehicle and support 4,000 

3. Cables 50,000 FT no.14 AWG type 
VP at .35 cents/ft 

SUO-TOTAL 2'.OO.j 

GRAND TOTAL i7,035 



ERG INEERING .PLAN%"FOR.;
 

MICRO-HYDRO, 'ELECTR-IC,PRO-JECT:.I.N
 

,YANnnA~tIN ('AND) DUNGALNHUN. LUFA 

COUNTY, REPUdBLIC O.FLaB'ER'IA 

MAY-JUNE 1980
 



PREFACE
 

This report completes four weeks of consultancy adtivities on
 

the development of an engineering plan for the design of a
 

micro-hydroelectric generation and water supply facility for
 

the villages of Yandohun and Dungalahun in Lofa County, Liberia.
 

The details of the engineering plan incorporu-te the following
 

elements.
 

1. Review of earlier studies and reports. 

2. Design of the plant and uses of electricity.
 

3. Hydrology of the project site.
 

4. Dam and water works construction, including penstock layoyt,
 

5. Installed capacity and design of generating units.
 

*6. Electrical transmission and distribution network.
 

7. Water distribution system.
 

"8. Preparation of an implementation plan..
 

9. Development of a procurement plan and associated costs.
 

10. Social, economic and managerial concerns.
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.Review of Reports and Field Investigations
 

The proposal was well researched and it largely represents the
 

true aspirations of the people of Yandohun and Dungalahun.
 

After areconnaissance trip to Yandohun, lasting 19 'days, part

ly to testify to earlier reports and to evaluate and establish
 

key figures of the plant requirements on the proposed site, the
 

following comments and recommendations are made.
 

1. Basic Des'ign Data 

Supply areas Yandohun, Dungalahun 

Name of stream Ya-jdo.... 

Gross head 210 ft. 

Dam height 5 ft. 

Intake channel 1,000 ft.. 

Reservoir 1.5 acre 

Flow at time of visit (May 1980) 130 cfm 

Minimum flow 20.8 cfm 

Design flow intake 300 cfm 

Design flow penstock 150 cfm 

Maximum flood 2,000 cfm 

Penstock diameter 12" 

Number of penstocks 1 

Installation I 

Unit rating 35 KVA 

Transmission line 4 Km. 
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These figures were derived on the basis of present and future
 

forecasts of the demand for electricity and the costs of
 

developing the site adequately to meet these demands. It is
 

estimated that shoUld any unforeseen factors cause hi gherthan
 

forecasted demands, only minor additional construction on the.
 

dam structure together with the installation of an extra' pen

stock and turbine-generator assembly would be necessary to
 

double the installed capacity. The following pages .describe
 

in more detail, the different components and their-design.
 

Dam and Intake
 

Climatic factors, notably the extreme low flows during certain
 

periods of the dry season necessitates provision of a storage

facility and flow regulation. On the other hand, the very
 

high flows in the wet season would require an overflow dam
 

with sufficient spillway to render the headrace intake unaffect

ed during floods. -The dam site is located about l,OO.ft'; up

stream from the proposed power station site and itis founded
 

on a solid bed rock spanning through the entire width of the
 

stream. Given these natural site conditions, a gravity dam
 

constructed from concrete and-stone blocks would be most ap.

propriate. With the exception of cement all other materials
 

needed for the dam construction can be obtained on site. It is
 

recommended that the crest value of the dam should be 7.ft. 
at
 

the spillway and 10 ft. at the headrace intake and the other
 

bank of the stream. The total length of the dam is 120 ft. of
 



which 60 ft...IncorPorate't-he splliway. This.wo"uld':proate 

,Usestt-the'times of-16w flIow's. 'sl afty 
provided .for atthe basement of-:"the dam... sructure Thisbypass 

will :be..kept open durig: the wettseason' W'henw-*t..0e* flow .and 

silt content *of the water ard high,; .and. cl7o-sed In1the,dry 

season.
 

The intake,is part. of the dam".a .consists of a tras rack" 

slide gate and a stop-log.section Materials for the, .ons

truction of these items can al 1",be.-obtained locally or i'm

provised. The trash.rack is situated behind the stop-Tog
 

section..and i~t shoulda be-tilted at apprxi.mately2.;l1 degrees 
-downstream. The stop-long section is approxmte. .'.behind.e 

-the dam. 'he.slide-gate will consist of a thick.;slabof prope
 

ly treated timber which slides vertlcally'..in rail tracks 

embedded on both sides in the concrete walls.of the headrace 

channel-and situated behind the. trasli rack. Two iron rods can 

be slotted in holes at the sides of the. gate slobto form a 

simple mechanism for control .of the water flow in "the channel, 

The trash rack will be constructed from standard.-w.re meshes 

readily avalijable in Liberia. It will be necessary tO replace 

these perqdi.pally. after a few years of service. 

http:standard.-w.re
http:walls.of


'Headrace Channell
 
.The headrace channel is.800 ft. long, The channelA runs along 

:the hillside and :.throug h a cut. ntootheh.ilth 1.1.t:a'n.At everage. .slope' 

of 3:1000. It Is founded on an open cutAn -the",hi1.Iside and
 
the str'u,ture will be llned,::wtth'.3" concrete tThelcr6ssecttoni
 

s,rectangular, width 2ft. and depth 2.5. ft. oFr - an intake-flow: 
Of"400 cfm,the'de pthof wae in the-channel. wi1l'_bel 6V a"t ' 

average veloc0ty 2"';5. fps. A retaining wall formed by stones:' 

will be. bu.il t-..50 ft. from .the. intake. .:, splllway .is provided 

along': the Ilength .of the channel' forextra protection ..against
 

floods. A'20 ft.j long settling basin.having twice the" width-of 

the channel is incdrporated in the channel. Together withthe 

silt' bypass at th'e dam, these two would render sufficiently 

clean water at thePenstock intake.
 

Penstock Intake.
 

The penstock intake is equipped witha.tras-h rack,.an let'
 

gate, one stop load section and a spill Way. t, measures.4 ft.
 

by 10 ft. The, trash rack measures. 4 ft .by 2 ft. And can be 

fabricated locally to satisfactory free opening.-


The sluice gate which is hand.,operated ls3 ft.by 2 ft. The 

gate.consisting of a thick timber slab is downstream from e 

.trash rack and slotted in rail tracks vhich are embedded .in the 

concrete structdre at. the penstock intake., This provides .a 

http:rack,.an


means of controlling*'6r shutting off water flow in the penstock
 
in addition to 
stop gates at the turbine end and it can 
be
 

fabricated locally.
 

On the right hand side of. the intake, an overflow section is
 
provided to spill all 
surplus water. 
 The length of the weir
 

is 3 ft. and below this, .asilt bypass tube is formed which
 
will be used to 
empty the penstock intake or 
to bypass water
 
flow in the penstock. 
 The stop log section will be situated
 

in the intake channel, 
2 ft. from the penstock intake..
 

Penstock
 

The design penstock intake and the installed capacity of the
 
plant requires that a 12 inch internal diameter pvc pipe of
 
average desgn load 
 160 lb./sq. inch be used. 
 PVC is chosen
 
primarily because of its 
costs and its suitability to site
 
conditions, i.e., 
it is very easy to lay, does not corrode, it
 
is light, offers very little friction to water flow, and 
 it
 
has a long lifespan. The total 
length of the penstock is
 
600.ft. 
 For this size of penstock, the water velocity in the
 
pipe will be 3.5 fps and the 
head loss due to 
the friction will
 
be 1.8 ft. the penstock will be provided with 
one gate valve
 
at the turbine 
end and the joints founded and held tight in
 

concrete.
 

Power House
 

The poweq6'uo§erwill 
measure 10'X14,XlO'. It.will be founded on
 



-7

a solid cQncrete foundation with provision for water..discharge
 

from turbine housing. In addition to 
the turbine-generator
 

set, it will house the distribution--board-and swichgear which
 

will be mounted on one' side of the walls. 
The wall on which
 

the swichgear and distribution board are erected must be built
 

from brick but the others will 
be built from stones and concrete.
 

Provision is made for discharge of water from the'turbine
 

housing through the power house foundation into the tailrace.
 

The front door extends through the whole width of the wall
 

facing the access road and will consist of two wide timber
 

slabs. The access 
road is extended as far as the powerlhouse
 

and it will be level with the house floor. The turbine and
 

generator will be mounted on 
rail tracks solidly secured-in
 

the foundation. Two other rail 
tacks mounted acr'ss the
 

length of the roof provide a hauling facility for turbine and
 

generator components during routine maintenance.
 

Tailrace Channel and Ballast Circuit
 

The-water is discharged at atmospheric pressure from the
 

turbine casing into a passage in the power house foundation
 

lea'ding 
to the tailrace channel. There is no need for an
 

elaborate tailrace structure except that the channel must lead
 

to the maidsvream where resistive heating forms an important 

part of thel-blast circuit. 



The ballast circuit consists of resistive heaters Submeeged
 

Inpoiof'stream.water through whi surpls epower omh
 

generator output is discharged for the purpose of keeping the
 

operating frequency constant. 
 The input to the ballast circutt

is fed' thru-6.h-uthe electronic governing system.
 

Hydraulic and Electrical Equipment 

a. Turbine and Governor
 

On the bases of site data for the net head and the design flow;
 
a two Jet pelton type turbine is proposed as appropriate for
 

this Installation. One advantage with this turbine is its high
 
conversion efficiency even on 
half its optimum rated capacity.
 

The load factor and utilization factor for the proposed installa

tion are expected to 
be very low, with maximum demands.highly
 

seasonal, e.g. 
the coffee and rice mills which are major consumers
 

will be only used in the dry season. Thus there is the necessity
 

for more than one way of manually or otherwise controlling
 

turbine input with the provision of two fixed nozzles to
 

minimize KW flow problems and 
also to lighten the governing duty.
 
The alternative of operating two generation units-would be more
 

expensive and the advantage of having 
a possible standby facility
 
is not particularly important for. rect. Ai puse.
 

turbine would also be suitable but this would be more expensive.
 

Coarse control due to 
seasonal or long-term changes in demand 
can
 
be taken care 
of by opening or closing one or the other of the
 



..braket valves,,. F lrje 6aa nstantapnovs controi. f'ujifat ch1I
 
generator output to the powerdma 
 tak"ca
nd will be ..... " by.:

~l: .electronic goVern whiCh Is :the-geerator
or-.cnctedibwee
 

a :.....,the transformer
 

:.x uv,.ron Ic-,:governoris preferred prT arily.:beocause.of: t"
 
;.J, .costAnd f'r the fa6t.
,that it almost .f"ee.of.ma ntena!pe. 

Atug newer than hydriul'cA governors for bu~n -sect 
r ,tuI fn - .A;-p c 

teeectronic Ib-ad ;control'-governor hs p 6vd aeutl 

reliable in somecountrie.s wi~th -ii-r 
~m~~~idtost 
iberi a.- Use .. onc p e nclusnof the electrf go eror 


'ba 1. a b.su p p *, 
 -cciaballatuirt to ab so r plus power .when the :!.'o n~supe
demand is lower than the .generatoroutput and "eto
an 

putnt -an tromagentte

clutchSystem.todtsengage the turbine.should any cause arise
 

Wh-ih migi
-9"ht Ov'rspeed the generator.,
 

b,. Genera tor and 'Gea-rin
 
Tie.nearest ageneratin 
 .:faacyatyto.Yandohun
is 2. Km aaa t


;' •;:.... ,.: a .. ,- . -:.. 
. A:;:. ci...."... ,' ,..:,. : o : .:: .20, ,'Km.";" ,. "... .
 

Also ,.
Kol ahu n .'- the-e'I .noto e pla'snne tend.any sUch
 

exitsting grid to :this area.' The AInst'allTation wil. be* operating 
In'.1sol ation and.. i.will :'be a.:,v ita 1 energy ;suppiier for ;.the 

'e *lto' 'madfo-':Y
O- o

Ohun. area, although .the demand for electrficity ill ,be small,A 3 A .. phas.e- synchhr .au typ brushess220VA: thr-
 en.er too 

iS"recommended 'to meet these demand. 
 The brushl es-s: p'e
 

;enerator -s.easfer .to mananad 
 tn4 ,~i.notolfni 1i 

http:beocause.of


10

be cheaper but It will avoid parallel ng and switdhtngi problems 

as for multi-unit systems. 'iFlow and enerator outpu.,probiMs, 
wiTl .be.adequately overcomeby.contrO of' gateiopenigsof the 

,g4,ejoeni6g:'~fthe.
two. fixed:nozzles: together With.-the .e.ectr 0njc governor..,,.Thi 

0ecasted, average; and maximum demand:,:, for: the ffrstfTiVe years 

of..operation are not likelyto exced'20W sKW-rpecttve

ly.. Based on the power market survey "and fforecastsi.performe 

during the reconnaissance trip toYan -ohun, :an*installed 

generating c.apacity, of 35 KVAs. re' .nendedto' :atifythes 

dem.ands. It sser.thee o t . a amentes. 

might be providedby a firm sdurcei-ofA0i3d.0:!KW:., 

Houses [Ljghtng onl )
Each house: 4.4 40W 
 8.8:'KW 
60 hou'ses::55 x 4 x 40 W_ 

Houses (other uses
 
55 houses: 55 x 50W:- 4.075 :..W,

Refrigeration (8 houses): 8 x' 2OW 

School 
Lights: 6.x,40W 01'.64. KW 
Power (Projectors, etc.): 400 W 

Health Center 
Lights: 4. x 40W "1 KW 
Refrigeration: 1 x 250W 
Heating: I x 1,000W 

Workshop:

Lights: 4 x 40W. .266 .KW. 
Small hand tools: 500W
 
Woodsaw and other 2.0KW
 

Street lighting.'
 
20 x 10OW 
 2.0"fKW 



*Water pump:
2 x 3.5 KW 7.0-KW 

Coffee Huller Motor 
Rice Huller Requirements 3.5 K 

1 x,3.5 KW 

Total KW. 30.76 KW 

It is anticipated that the workshop, rice'.huller' -coffee huller
 

and water pumps.would'operate normally only during daylight
 

hours and consequently, not all 
the above loads would operate
 

at any one time. A three phase machine is preferred because
 

this provides for cheaper and more easily accessible'motors:
 

for running the water pumps, coffee and-rice hUllers, etc,,
 

which are.vital end-applications for this project.
 

It is unlikely that the optimum operating speed of the tuirbine
 

will be the same as 
the operating speed of.the generator. -An
 

.appropriate belt and pulley system of speed increasing is sug

gested to couple the generator and turbl-ne shafts. The'main
 

reason'behind the choice of 
a belt drive system is its"-low cost
 

and simplicity of operation given the unavailability of adequately
 

skilled operators for proper maintenance of the better but more
 

complicated and expensive gear box system. 
 Either flat belts
 

or poly-vee belts would 
serve well. In'view of the interrela

tionship between the turbine, gearing system and the generator,
 

it is recommended that the turbine 
 manufacturer recommend the
 

generator and the, type of belt including the gear ratio. 
 The
 

turbine-generator qtsi§-bly will 
be mounted horizontally.
 



The scheme envisages one main Outdoor 45-60 KVA thrfe pihase.
 

transformer to step the generator voltage to 2.2 K.
 

Alternatively, three 20-30 KVA;single-phase transformers can be
 

used. The generator is connected to the transformer thrOugh
 

a circuit breaker or an HRC fuse assembly, and the electronic
 

load. controller. The main data are:
 

Generator:
 
Output voltage: - 220,240 V. 
Phase: - 3 
Frequency: 60 HZ 
RatinO: 35 ON 

Transformer: 
Rating: - 45-60 KVA three phase or 

Type:
Voltage ratio: 

3 x 30 KVA single phase 
- Outdoor 
- 220V/2200V, 

It is assumed that all pertinent protection equipment for the
 

generator will be included in its package.
 

Electrical Transmission System
 

The transmission voltage is 2.2 KV. Two main transmission
 

systems are foreseen:
 

1. 7,000 ft. from power station to Yandohun.
 

2. .3,500 ft. from power station to DUngalahun.
 

Given the vulnerability of the syStem to faults, and the
 

technical inability of the community to handle any major faults
 

on the syStem, an underground transmission system is proposed.
 

In particular, the topography and natural vegetation would not
 

favor the use of overhead lines. It was also alleged that the
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frequency: of lightning :strikes in'the area. Is .'hig and hence:

the possbl tya:off fau ts-,due .to direct or indirect'."trikes 

with .severe con'sequences:. . AI".ow ng: f o r,-futu rexpas o n in 

power generation to at .02 max m'm"A,.trissay, 60 KVA; KV .'and-:ai 

mission :di-stance of 7,000. ft., a No,...14 UF type cal4e.would" 
•serve. adequate.lyi'for: tihe Yandohun :circuit. For.-the.,1Dngaahun. 

.line, the same type" ca b.1 e Willsei-ve The nvitea total1.we.. 

cost of the underground cable will be more ha hea 

option but it will .bevirtually trouble free for *al*ong time, 

The cost equivalent wil-of maintaining an .verhead'system0 be
 
excessive and it wilT1 'demand: a technial back-up which is not
 

readily,available I n the'area.,: It.might however, be,.worthwhtle 

to adopt the overhead 'option. if,'LEC Is will'fgtoprvIde-not 

only the line conductors, transfOrersandskilled labor..for 

line installationi but also a,near.full. proof protection system 

to render the system less vulnerabl- t.o oubtage due to,light' 

nling strikes. 'rSuch a system can be i.nsta1led .usingprOP.el y 

treated wood poles and cross-arms that can be obtained locally 

and 4 x 4 km. of A.W.G. No. 4 ACSR conductors Includng i1n 

accessories. At 2.2 KVtransmission voltage., ...this system cani 

be'adequately handle up to twice the installed capacity of the 

system.
 

Electrical Distribution System
 

Yandohun
 

It is proposed that the distribution system,*-be underground.
 

Asfor the transmission system, this avoids anyneed. for'



-14
protection against lightning and the danger .of-exposure of l-ines
 

The' transmission cable will. run through the .town ;at 2.2 KV and..
 
terminates at the, coffee -and rice mills and the works hop 
 which are 

on the-same side: of ,town. 'A 20 KVA0220/i22V, thre.- Pphphase,, trans

former connects'these three to the main cable. Supplies to the
 

water pump, school, clinic, streets and housesare tapped
 

from the main, cable through 5 x 10' KVA 2200/220V. three phase, 

transformeralong the line length. 
 Each phase of, the distribu-.
 

tion transformers will form a supplyAfor-a 
 few .houses.'The- demand. 
for each circuit would'be low enough not to-cause. Intolerable"
 

unbalanced loading of the entire system ..
on. the generator. The
 

single line diagram of the distribution system .is shown in
 
Appendix 4. The total length of cable requir'ed is8,000ft.
 

Dungalahu-n
 

The maximum power requirement for Dungalahun is not likely
 

to exceed 10 KW in the forceable future. The same .type cable 
as
 

for the Yandohun circuit will serve well 
for connection to.
 

the generator. The transmission cable will"pass. by., the
 

edge of the town and terminate at a single10.: KVAr2200/220V 

three phase transformer at the water pumping: station. The
 

water pump Will 
receive about 5 KW at 220V three-phase from
 

this transfotier. The supply to 
the rest of the village Is
 

tapped along the length of the main cable throqgh a 10 KVA
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2200/220V :hree phase transformer. Three circuits at 120V 

single phi ;e from the transformer secondary will provide 

this suppl ,. The total length of cable required is 3,000 ft. 

Uses of El ctrtclty
 

A meeting ,as convened at Yandohun on Wednesday, May 25,
 

1980 for t e purpose of identifying potential uses of elec

tricity ar the priorities attached to these uses. Earlier,
 

a survey v s carried out partly for this reason and the meet

ing servec to cross-check earlier findings and to provide an
 

avenue whe eby all the potential beneficiaries would present
 

their argu ents. This was also necessary for assessing the
 

initial de and-and for forecasting future developments, since
 

these are ital considerations In the specification of equip

ment. In rder of priorities, the following end-uses were
 

identifiec
 

Agricultur 1 Processing
 

Coffee, cc oa and rice farming are major agricultural activities
 

in that ar a. I was told that almost every mature man resident
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in Yandohun had his own plantations and that there is a lot
 

of scope for expansion of existing plantations. It was therefore
 

not surprising that the people singled out a coffee and rice
 

milling industry as of the highest priority. For the major part
 

of the year, i.e., during off-season periods, coffee and rice
 

hulling machines will be idle for most hours or they will be
 

highly underused. It is therefore not necessary to have very
 

powerful machines since the work-load on a smaller machine
 

can be spread out evenly. Also, it would not be necessary to
 

install two separate electric motors for each of the milling
 

machines. A single motor of slightly higher capacity than the
 

larger of the two mills can be coupled on both sides of the
 

motor shaft and the mills operated one at a time as the necessity
 

arises.
 

2. Water pumping
 

Both Yandohun and Dungalahun are situated on hiqh grounds and
 

water collection is a very difficult task. Both communities
 

rated a water supply system as an important end-application of
 

electricity to their villages For Dungalahun in particular,
 

this will be the largest energy consumer and extension of
 

services to this village can hardly be justifiable if this
 

element is not included in the electricity distribution network.
 

The sources of the water supply for the two villages are both
 

springs that are and have been in use for a long time. They
 

are both very close to the villages and their minimum charges
 

are satisfactory but pumps would be absolutely necessary for
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the system. No tests were performed o the water quality and no
 

treatment plants are included in the d sign of the water
 

distribution systems.
 

There will definitely be an improvemen- in the hygiene condition
 

of the villages with the introduction ,F water seal latrines.
 

The majority of the population are mus fms and use of water in
 

latrines is not completely-new to them and is not likely to
 

create any adverse effect on traditio:al practice. There was
 

evidence that on-going efforts to intrluce water-seal
 

latrines has been received enthusiasti illy and that the people
 

will adjust to this change favorably.
 

Lighting and Other Domestic Uses
 

This will undoubtedly be the most comm i end-use and its
 

demand is expected to 
rise much faster ;han other uses. Besides,
 

house and street lighting, other domes !c applications mentioned
 

Include refrigeration, luxury items Ii ? radios, fans, cookers
 

and electric iron.
 

If such expectations in living standar ; are to be met in
 

practice, it would first be necessary ) improve on present
 

housing conditions. Electricity suppl to illuminate the existing
 

school and for other applications in t ? proposed clinic was also
 

mentioned. Such applications in the c inic would include refrige

ration of drugs and heating for steril ration, etc. There was
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however, no written confirmation to show Government's commitment
 

to provide drugs and personnel necessary for running-the clinic.
 

It can, however, be assumed that such decision can be favorably
 

influenced by the presence of a reliable electricity supply in
 

Yandohun.
 

Small Scale Industries.
 

Carpentry,. blacksmithing and tailoring are practiced in Yandohun
 

but on very small scale basis. If these processes are to be
 

electrified costs of necessary electrical equipment are to be.
 

borne by individuals. There is reason to believe that with time
 

at least one carpenter and one tailor can afford to do this. I
 

was also assured that this will greatly influence both the quality
 

and quantity of production. It was not clear how blacksmithing
 

would benefit from an electricity supply system and there was
 

no confirmation that anybody intends to introduce any end
 

applications in this field. Judging from the present scales of
 

production and available skills, employment opportunities as a
 

result of modernization through electrification of these
 

ind'ustries is not likely to change very much.
 

In future, it is anticipated that other uses which usually
 

follow the establishment of an electricity supply facility will
 

be introduced. The system is designed with this in mind and it
 

is assumed that the installed capacity of the proposed'plan is
 

adequate for any such developments in the foreseeable future.
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If reinforcement becomes unavoidable, only minor constructional
 

work on the dam and the installation of an additional penstock
 

and turbine-generator set will be necessary. At this time in
 

the future, it Is assumed that the community would be in position
 

to do this with little or no external financial assistance.
 

Hydrology of ProJedt Site
 

No rainfall records or detailed contour maps were available for
 

this study. It was therefore impossible to estimate the catch

ment rainfall. It was however, confirmed by the resident PCV
 

and the villagers that the Yando stream has never been known
 

to dry but -completely. Stream observation and gauging by the
 

resident PCV started in 1977 and during the intervening years,
 

the following records were obtained: 

Maximum flow 2,000 cfm 

Minimum flow : 20.8 cfm 

Flow at time of visit (May 1980): 130 cfm 

Some effects of soil erosion at the dam-site were apparent
 

during the visit. The stream water was clear but the villagers
 

said that the water does get muddy particularly in the wet
 

season. It is therefore, proposed.to incorporate a silt bypass
 

at the basement of the dam. The siltway can be opened in the
 

wet season to allow passage of silt which settles 
 at the buttom
 

of the stream. In addition, it will be necessary once every
 

dry season to clean the reservoir, headrace channel and the
 

penstock intake for any silt that might accumulate during the
 

preceding wet season.
 

http:proposed.to
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Detailed geological studies were not made but on the surface,
 

the dam site exhibits ideal features for constructing a gravity
 

dam. The soil in the headrace channel path has a low clay
 

content and concrete alignment will be necessary.
 

Water Distribution System
 

Yandohun
 

After a visit to the originally proposed source of drinking
 

water, it was decided that this site would not be suitable
 

a. Most villagers assured me that it was not reliable and
 

can dry out completely in extreme dry seasons.
 

b. The site was very far from town and could not have
 

afforded the cheapest means of providing the source of water
 

supply even if the system was fed by gravity flow.
 

Two other sites were visited and after performing necessary flow
 

measurements and cost comparisons for development, the present
 

source of drinking water, the Samuka spring was recommended.
 

The resident PCV and the villagers testified that the spring
 

has never been known to go dry, and the lowest flow, estimated
 

at 4 gals/min. is considered adequate to meet present and the
 

foreseeable future demands. This was particularly a very
 

sQitable site because of its close proximity to town.. For this
 

reason, it was impressed on the people that since this spring
 

was to be developed as the source of drinking water, the catch

ment area which extends into town must not be used up for
 



future expansion of the town-.In particular, toilets were
 
to be kept away from this area and newly dug pits were to be
 

closed up.
 

An encatchment pond is 
to be constructed at the bate of the
 
spring for impounding most of the flow from the spring. 
 The
 
pinlping Station would be located at a short distance from the
 
pond and it will pump the water through a 2-inch pipe to thei
 
reservoir which is.located 800 feet away at a vertical"height
 

of 100 feet above spring level which is considered the.
 
highest point"in town. 
F rom here, water is fed. to six public.
 
taps, the school and the proposed clinic. Details of the,
 
design and the water distribution system and presented in
 

Appendix 5.
 

Dunqalahun
 

At Dungalahun too, inhabitants expressed the common concern
 
for provision of tap water as 
of the highest priority..in the
 
uses of electricity. 
The source of drinking water is 200 feet
 
at'the buttom of the hill 
on 
top of which the town ts situated,
 
Because the village is 
so small, only one public tap is.
 
-provided for in the design. 
 The public tap will 
be at the base
 
of the reservoir and no 
extra pipes will 
be required for-water
 
delivery. The pump installation is.also included in the main
 
electrical circuit for supply 
 to the village.
 

http:town-.In
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Impelementation Plan
 

The implementation of the project will be governed mainly by
 

the delivery time of components. It is proposed tha't ll
 

necessary site work requiring local labor should be completed
 

before the expected time of delivery of external items. Also,
 

the rainy season precludes certain functions to be undertaken
 

at desirable times. Given these conditions, the following
 

duties are proposed to enable completion of the project by
 

May 1981.
 

1. June/July/August 1980 (12 weeks)
 

Preliminary works
 

a. Site and pond clearing 

b. Extending and improving access-road 

c. Warehouse building construction 

d. Gathering construction materials, i.e. sand,-,stones,
 

timber and transfer to site.
 

A power-saw has been bought forthis project and site~clearing
 

would require only finishing touches.. It is alsot possible for
 

this time of the year to clear the pond of stones and sand that
 

will in turn be required for dam construction. Cul:verts have
 

already been built for constructing and extending the new
 

access road as far as the power station site and only zinc and
 

a little cement needs to be bought for the warehouse construc

tion. Some construction materials have already been gathered
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but transfer to site can 
be de.l ayed a :1ttle I:.0 al low for
 

more gathering of materials.
 

September 1.980 (4 weeks)
 

Headrace construction
 

a. Channel excavation
 

b. Penstocktintake construction
 

c. 
Retaining wall construction
 

This -is.the peak of the wet season. Channel linningand
 
other concrete works must be delayed until November:r"
 

December.
 

October 1980 (4 weeks).
 
-a-.-Wa-ter. pum p--ng.s-t-a t-onncon,qtructil-o~-n.... '

b. Coffee,-andricehul:lebuilding constrUction 
These will require minimal , concrete works, only for. the' 

foundation. 

M-e^-ker 1980 (4 weeks),
 

a., Trenching-for 
 water pipe laying
 

b., Power station foundation lay.ing-::
 

c. Headrace channel lining 

d.-44mbcr trtment Fo use as-pol.cz and rm z 
in,dzti'a sutioio-rk. 
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December 1980 (4 weeks)
 

a. Power house,building construction
 

b. Encatchment.pond construction

c. Water pump Installation 

January 1981 (4weeks) 

a. Dam and headworks construction
 

b. Coffee and rice huller erection
 

It is expected that'at this time, villagers would have harvestec
 

coffee and cocoa crops and they.would be in position to buy.
 

rice and Coffee hullers for erection
 

February-larch 1981 (6 weeks).
 

Machinery delivery and erection including penStock-and water'
 

pipes.
 

March-Apri---1-98-1-(8--weeks-)
 

Cable laying and distribution network erection and.accesories.
 

It is assumed that house-owners are responstblefor-'their
 

own domestic house wiring, and hooking to the:distribution net

work. It is also expected that by this time, they would have
 

made arrangements to ensure that their houses-have been wired
 

for connection to the distribution network.
 

May 1981 (2 weeks)
 

Testing and Training.
 

During this period, proposed operators will receivesome basic
 

training. An operating manual will be prepared foe this..
 

Consumers will also be 'taught some basic safety procedures in
 

the house.
 



May 1981 

Commissioning.
 

Social, Economic, Evaluative and Managerial Concerns
 

There is no doubt that the project will achieve its main aim,
 

i.e., to improve the standard of living of the majority of
 
the population and to induce other.rural communities.to 1.earn
 

how this new amenity can improve their lot. It tisexpected
 

that the amenity will enhance a more tolerable environment
 

where a lighter work load in.certain areas creates a: better
 

potential for improved income from self employment,primarily
 

through higher i.ncomes from agricultural activities, etc. 'This
 

way, future replication of micro-hydroelectric-projects could
 

become self-supporting. It is also expected that after this pilot
 

projectsrural inhabitants would find the introduction of
 

electrical supplies in their homes, 
less radical a change-to
 

get accustomed to. 
 When a high dema4nd for project replication
 

exist.s, 
it would be worthwhile to consider home manufacture of
 

some components, e.g., turbines; to reduce overall costs and
 

hence, encourage more demand for replication.
 

The community represents a favorable social set-up capable of
 
a 

running/communally-owned electrical 
system of this size.
 

Already two youngsters had been selected to follow closely
 

all aspects of the project development. I suggested that this
 

should be increased to four so as to provide for a lighter work
 

http:communities.to
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schedule while they go abo t thdlr farming activities. These
 

will form the core of the operating staff when the plant is
 

completed; and their dutie will include not only operating
 

*the electrical plant but a so the water pump, rice and-coffee
 

hullers. In addition to s me basic training in plant operation.
 

an operating manual will b. preparedoutlining not only the
 

operating procedures of th. plan, but also the limitations of
 

the plant to provide for oly modest and basic needs. It was
 

pointed out that the community either decide at this stage to
 

adhere to these regulation- strictly, or not to proceed any
 

further at.al11. In partic lar, there must be a limitation to
 

what type of appliances or the number and capacity of light
 

bulbs each household would be entitled to install without
 

over-loading- the.mach ne. council of adminis-trators -will+-be
 

appointed t6 administer al decisions regarding the management
 

of the system including it financial proceedings. During -the
 

period of training, operat*rs will be thought all the intricacies
 

of the system operation; at they would be capable of doing
A 


and what they cannot but r:fer to outside help. In this regard,
 

it is important at this ea-ly stage to solicit the confirmation
 

of support from LEC staff n particular those at Kolahun to
 

provide assistance when s ch problems arise. One way of
 

doing this would be to apr.int a consultant from within LEC
 

staff in the area, who WOL d be available as the necessity
 

arises while the team of clerators familiarize themselves
 

wlth the system operation ;nd maintenance.
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I learned dur'ihg my astign%.ent that tie Peace Corps 
are
 

planning to bttish a a prbpriate.technology workshop in
 

the area. If and-when'this happens, it is expected that
 

volunteer.s,owill always be available at least while the workshop
 

exists, to help in monitoring certain critical components in
 

the sys.tem including independent maintenance and repair work; or
 

future socio-economicevaluaton-of the project.'This is
 

particularly important for the first few years of operation
 

when problems are-most likely,
 

Conclusion
 

To. sum up, it is perhaps obvious from-what has been said
 

already that the people of Yandohun by their own efforts have
 

established the necessary ba.ckground which can 
be reltied upon.
 

for supporting a pilot project of this nature. It is an
 

understatement to say that the confidence-bestowed on-the resident
 

PCV Mr. Gary Duncan, throughhhis selfless dedication to under

stand the needs and. work-with the people to achieve these.
 

needs at grass-roots level is largely responsible for this,
 

Given.Hr. Duncan's integrity, the people would be prepared to do
 

it all alone, if they could, and they have developed enough
 

confidence to continue the good works even In Mr...Duncan's absence.
 

Such a combination of dedication on 
the one hand, and cooperation
 

on the..other, are,vital factors for undertaking a pllo-t project
 

of. this nature.
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This system has been ,. planned with ..a view to ;keeping:ostslow 
but Without, compromi sn g unduely, theminimum requiment 
-the s*ystem and the saifety Of operation. Many modifica.tin or 
Innovations are' possible to 
 ' ex 

Perhaps this pilot pr.oject will hep.i ,d1entlfying 'somr! ef 
these areas for future applications.,'.Standby unifts 

make the systM ess . nsive.,
 

are. no.t: 
provided for, due'.to financial limitatin be"s.ad they
 

are not considered-important. Inter.rupted services..'therefo.:e,.
 

should be expected until. standby units Ifor su€ch.."c.ompo-nents.,. ',as 
for example the electronic load gover-nor are acquilred. 

There is considerable potential for- replicatton of such pr.ojects
 

elsewhere in this region. 
Many potential. sites .were.visited, 

during the visIt., In -anti'cipation of such- developmen-ts, a 
few villaqes had'aiready acquired their 
own .turbine-generator
 

sets eventhough these were.la-ter-found to be unsuitable. .It. 
is hoped that this pilot project will provide a test case which 

would identify what other considerations'are necessary.-to 
determine the suitability of project replicati.on elsehere It.
 

isalso expected that with. available supply of cheap electrici ty 
at Yandohun, many end-use .applications wi 1 be dev iloped: to 

create more productive uses for electric.itya:t this level. and 
hence a stronger appeal .for'v
iollage electrification..
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hese figures have been to the .erivedba.t of y knovedga :,oZ.currezt estimates. Fluctuations must threfo-e be exqected:' 
,since pices are not.constant. 

TTEH 
 COST' 

L. -Horizontal shaft, 2 Jet Pelton. $25,000

type, turbinel 35 !KVA b6rushless
 
220V synchronous generator with
 
belt drive.
 

'2.P.V.C. penstock, 12" diameter, 450. 
620 	feet, 160 psi plus reducers
 

3.* Cement 1000 Bags @$3. 50/bAg ,O 

4. 3 phase, 4OKA electronic load
 
controllr.and accompanying 
 .'3,000 
powe, house nodule, generator,
overspeed clutch, ad 3x2OKWV 
ballast heaters.
 

.5. Cablcas: 50,000 ft. 	n~o. 14 A14G '17,500
type UPh(0$0.35/ft. 

6. Tran formers: 7x0WOVA a4 x20KVA 	 .7,000
2200/220 V 3-phase
 

7. Coneultancy 
 4,000.
 

S. riand tools 1,00 

D. ,lisctllaneo, 
 100
 

10. 	Deliver1 
 .. 0, 
TOIAL . $0, 00 

/a. 	 It is aesumed -hat suitable water pumps, coffee arld

rice hullers can be bought from 
 this end by the peoplethemselves. This was suggested and accepted-during
 
My visit. 



i&i curemeno Plan
 

;, 	have here recommended manufactu-rero "hxe productsi ask. 

in~iliar with. H~owever,. theare are -many otber,ma ac'turers, 

xocan be contracted directly' in 'the U.:S., "and I stuggest 

ththis be done* for co6stcmrso n448eve AccesskiitY..
 

,is proposed. that the following ites' b procur.red. throuh
 

aw,i;iy.... 

.3i IvA,
3.phase brushleSs 

•.ierator together with. 

u 2 Jet horizontal
-iitching 

i:ft pelto0n turbine (opera-: 

t44g 3leqad 200 ft and flow 350
 
!icfu) and belt drive.
 

, 3r phase, 40.KVA Electronic load 
yc4 troller, accompanying pover 
;rihozse module, generater over
spied tripping device (clu.tch)
 
a nd matching ballast heaters..
 

.:Pables: number 14 AWG type U:. 

i'42" diameter 160 p.si PVC 

atock plus reducers
 

._Vestic Pipes 


.c ent 


...
'MANUFACtURZRt 

Ev.n"s Eis eering se vieO. 
31 St.;_"Thomas: Road Launces-
ton. Co.rnwall, England 
Tel.' Launc' on 3982. 

Evans,Eniginee-ring"
 
as aOove
 

FrOm the U.S.;
 

Yrom the US.
 

Same: as 7for-.Penstockc
 

CE,,CO,,o nrovia-,Libe.ar'
 



7.
 
Transforers 
lOVKVA 2200/220V three-phase
ad 2.0 
Items obtainable from LEC 

1) 	Transformers 


2) 	Switchboard and 

accessories 


3) 	High repturing capacity
 
fuses and/or group
 
operated circuit
 
breakers
 

From the U.S.
 

a) 60 KVA. 220/2200V
 
Star-Delta oil cooled
 

Voltmeters, Ammeters, Frequency
 
meters, Wattmeters, control
 
switches fuses, overcurrent
 
relays, over-voltage trip, etc.
 

Items obtainable from mining companies or that can be
 

fabricated locally
 

1. 	Trashracks
 

2. 	Stop logs
 

3. 	Sluice gates
 



Appendix 3
 

Water supply data and distribution system
 

Yandohun
 
Present population 

Design population 


Water Demand
 
Demand per head 

Total demand 


.Source
 
Min yield rate 

Estimated safe yield rate 

Safe yield 


Intake Pond
 
Construction material 

Cross-section 

Dimensions 


Capacity 


Reservoir Tank
 
Construction material 

Cross-section 


300
 
400
 

10 gals/day;
 
4000gals/day
 

4 gals/lin
 
2.8 glas/min
 
4000 gal/day
 

Ferrocement
 
Circular 
Diameter -
Height 
8000 gals. 

Concrete
 
Rectangular
 

13 ft
 
8 ft
 

Construction details to be obtained from ministry of...local
 

government and elsewhere.
 

Wat*er Pump
 
Type 

Supply 

Capacity 

Motor capacity 

.Pipe size 


Dungalahun
 

Self priming.,
 
220 Volts, 3 phase
 
130 gpm at 100 9t head
 
5.0 AP
 
2"
 

The water distribution system for Dungalahun will consist of
 

a single public tap at the resevoir. This is considered quite
 

adequate in view of the very small size of the village both
 

in terms of area and population.
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Single line diagram for the Yandohun. Electrical distribultion 
Syatem. 

Workshop
 
Coffee and Rice Mills.
 

TI. Streets
 
Houses
 

School,
Clinic,--t
 

Houses
 

__ . ,Streets 

Houses
 

-,$ Streets 

7 < Houses.
 

Water s
 
Pump. -

Transformers
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PROJ ECT AGREEM ENT
 

PROAG STANDARD PROVISIONS ANNEX
 

means the original Project Agrement as modtiticA oy any Tevisions
A. Reference to 'this Agreement' 

means the ccuntry or territory of
which have entered into effect. Refercicc to 'cooperating country' 

the Grantee. 

(1) AID will make available the amount specified in Block 3 of this Agreement, as necessary for
B. 

the Project, as may be further described in Afinex A.
 

(2) The Grantee will make available the amount specified in Block 4 of this Agreement, as neces

sary for the Project, as may further be described in Annex A. The Grantee will also make, or arrange 

to have made, additional contributions of property, services, facilities and funds required for carrying 

out the Project as specified in Annex A. 

C. AID and' the Grantee may obtain the assistance of other public and private agencies in carrying 
to accept contribu

out thcir respective obligations tuder this Agreement. The two parties may agrec 
' 

tions of propcrty, services, facilities and funds for purposes of this Agreement from other public and 

private agencies, and uiay agree upon the participation of any such third party in carrying out activi

ties under this Agreement. 

as otherwise 	specified herein or subsequently agreed by the parties, all contributions of
D. Except 

l be made on or before the Project Assistance Completionthe parties pursuant to this Agreement sh 
Date, or amended date. A contribution of goods or services shall be considered to have been made 

when the services have been performed and the goods furnished as contemplated in this Agreement. 

Disbursement of funds may take place after final contributions have been made, but AID shall not be 

required to disburse funds hereunder after the expiration of nine months following the estimated Pro

ject Assistance Completion Date (Block 5 of this Agreement) or any amended Project Assistance Com

pletion Date specified. 

or in part by 	AID mayE.. The procurement of commodities and services to be financed in whole 

(where so required by AID procedures) be undertaken only pursuant to Project Implemientation Or

ders (PIOs) issued by AID. 

Unless otherwise specified' in the applicable PIO or Project Implementation Letter (PIL), the pro-
F. 
curement 	of commodities imported specifically for the Project and financed with the AID contribu

to in Block 3 of this Agreement shall be subject to the provisions of AID Regulation 1,tion referred 

Unless otherwise agreed by the parties or otherwise specified in the applicable PIO,title to allG. 
property procured through financing by AID pursuant to Block S of this Agreement shall be in the 

Grantee, or such public or private agency'as it may authorize. 

(1) Any property furnished to either party through financing by the other party pursuant to this
II. 	

unless otherwise agreed by the party which financed the procurement, be used ef.
Agreement shall, 
fectively for the purposes of the Project in accordance with this Agreement, and upon completion of 

the Project. will be used so as to further the objectives sought in carrying out the Project. Either party 

shall offer to return to the other, or to reimburse the other for, any property which it obtains through 
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financing by the other party pursuant to this Agreement which is not used in accordance with tile pre
ceding sentence. 

(2) Any finds provided to either party parsuant to this Agreement which are not used in accord. 
ancc with this Agreement, shall be refunded to the party providing the funds. 

(3) Any interest or other earnings on funds provided by AID to the Grantee under this Agree
ment will be returned to AID by the Grantee. 

1. (1) If AID and any public or private organization furnishing commodities thirough AID financing 
for operations hereunder in the cooperating country. is, under the laws, regulations or administrative 
procedures of the cooperating country, liable for customs, duties and import taxes on commodities 
imported into the cooper; vig country for purposes of carrying out this Agreement, the Grantee will 
pay such duties and taxes unless exemption is otherwise provided by any applicable international 
agreement. 

(2) If any personnel (other than citizens and residents of the cooperating country), whether 
United States Government employees, or employees of public or private organizations tinder contract 
with, or individuals under contract with AID, the Grantee or any agency authorized by the Grantee, 
who are present in the cooperating country to provide services which AID has agreed to furnish or fin
ance itnder this Agreement, are u'ndcr the laws, regulations or administrative procedures of the cooper. 
ative country, liable for income and social security taxes with respect to income which they are obliga
ted to pay income or social security taxes to the Goveniment of the United States of America, for pro
pcrty taxes on personal property intended for their own use, or for the payment of any tariff or duty 
upon personal or household goods brought into the cooperating country for the personal use of them
selves and members of their families (not including such personal or household goods as may be sold 
by any such persomicl in the cooperating country) or if any firm, not normally resident in the coopcr
ating country, is liable for income, receipts, or other taxes on work financed by'AID hereunder, the 
grantee will pay such taxes, tariff, or duty unless exr.mpfion is otherwise provided by any applicable 
international agreement. 

J. If funds provided by AID are introduced into the cooperating country by AID or.any public or 
private agency for purposes of carrying out obligations of AID hereunder, the Grantee will make such 
arrangements as may be necessary so that such funds shall be convertible into currency of the coopera
tit- country at the highest rate which, at the time the conversion is made, is not unlawful in the coop
crating country. 

K. AID shall expend funds and carry on operations pursuant to this Agreement only in accordance 
with the applicablc laws and regulations of the United States Government. 

L. The two parties shall have the right at any time to observe operations carried out under this 
Agreement. Either party during the tcrm of the Project and for three years after the completion of 
the Projcct shall further have the right (1) to examine any property procured through financing by 
that party under this Agreement, wherever such property is located, and (2) to inspect and audit 

any records and accounts with respect to funds provided by, or any properties and contract services 

procured through financing by, that party under this Agreement, wherever such records may be lu
cated and maintained. Each party, in arranging for any disposition of any property procured 

through financing by the other party-under this Agreement, shall assure that the rights of cxamina. 
tion, inspection and audit described in the preceding sentence are reserved to the party which did 

the financing. 



M. 	 AID a nd the rnintec sh:dl erach fiu'nish the other with such' information as may be n.c.d it, 

foperation, ,inder this Agreement and.to cvaluate the eff',rilve,detcrmine the nature and scoile 
ness of such operations. 

shall enter into force when signed. Either party may terninate thisN. Jhe present Agreement 
the other party thirty (30) days written notice of intention to terminate it.Agreemcnt by giving 

Termination of this Agreement shall terminate any obligations of the two parties to make contribu. 

tions pursuant to Blocks 3 and 4 of this Agreement, excpt for ptymnts which thev are con',:.'ttcd 

to. make pursuant to noncanccllable commitmens entti'ed into with third parties prior to th" ter. 

z,,ination of the Agreement. It is expressly understood that the obligations under paragraph 11 d.it

or funds shall remain in force after such tcrmination. In additin, ,w-Lcing to the use of property 
such terminatio-i AID may, at AID's expense, ilirect that title to goods financed under the Grant be 

to AID if the goods arc from i souirce outoide the Grantee's cotntry, are in adcliver.thletransferred 

state and have not been offlouded in ports of entry bf the Grantee's country.
 

0. To assist in the implementation of the Project, AiD, from time to time, may issue PILs that vill 

furnish additional information about matters stated in this Agreement. The parties may also usc 

joititly agreed-upon PILs to confirm and record their mutual understanding on aspects of the im. 

plene.tation of this Agreement. 

P. The Grantee agrees, upon request, to execute an assignment to AID of any cause of actior 

which may accrue to the Grantee in connection with or arising out of the contractu3l perform'mcc 

or breach of performance by a party to a direct U.S. Dollar contract with AID financed in whole (,) 

in part out of funds granted by AID under.this Agreement. 

AID 136-3 0.171) (5.79)
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OBLIGATED 
DISBURSED 

6/30/82 
EST. ACCRUALS S/LEONE/WAAC STATUS REPORT6/30/82 

-_ONIOUIDATED BA 

ROYEIMA VILLAGE WATER SUPPLY 698-0407.18 

Lipiited Scope Grant Pro Ag dtd.-3/4/81 
GDAA-81-21636-AG 17 
PACD June 1982 
Water Chlorination 
Construction Materials 
Pipes S Fittings 
CRS Advance Balance 
UNCOMMITTED 

525.00 
12,265.13 
21,187.40 
15,988.47 

34.00 

525.00 
12,265.13 
21,187.40 

-
-
-
-
-

-
15,988.47 

34.00 

TOTAL FY 81 FUNDS: $50,000.00 $33,977.53 $16,022.47 


