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shorte he efae ot~) theta4 lfe oftheAro a-'SZ' 5Cf0'lYeas in 

jstall,the Prjc has a benefit cost ratio of mowg -thanone, 'even over in 
op<YQerating period4 of onl 
25 yer he actual postio will be know 

~y~~jI ottly af'ter th.o entire reservoir operation studios are'rviewe4 and t* 
benefits are evaluated to acount for the available raevoir storage 

..- b;Thactions al d bein tae nti eadan h eomnain
 

of the Consultant are the following 

a.By incorporatinjthe reservoir sedimentation rates inWaccordance 
with ,the latest estimates (Plato A-1), revisedweservoir operatioiJ 

stuie, a~lbeing wiin pp the Consultant's conputer in the Denvr office. 

b. The Consultant oosdexs that the rsvoirw aaiyo rgn 

elevation 125 to 130 and the top oftheam fom elevation 130 to 
-. " 135V Te s motor increase In the reservoir ae surface elevation4 

- will add more than 25 NOH of active storae aend will nearl'3y offsetj
the reduction in stor'age caused by sedimentaticn,-. 

a. The proposed rLaIing of the roeexvor water surface elevation' to ~--
elevation 130.0 ts technically foiisible and could be achieved by 

<4<4<4 ~~*ak~ing minor adjustments in the alignment and loosion of the dam, v-i4<-. 

«1 the diversion workis, and the spillvay structure. Thes# adustmnts<
and change* will increase the Project. coat by ibout'U.S.'- 1.25 IJn 

1 d44After reservoir operatiton studies for both the ofnoma. cases 
- wmim reservoir levels 125.0 and 230A have been omploted,,the 

Project benefits fox each will be evaluated and the econuoo-'
analysis done. Based on theseatios It'±will be decid*4d4hta4 
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the dam shouldWbebitt h prop so elvtonoQoa 

now'in n tg ri hudb uitnwt lvto . n 
raised aeto olevatin 35.0 in a sondstgeQflti 

a. The sedimentf measuremnent prga whc a:ntae ythe4 

~<Consultant duri.ng the 1977-~78 rainy season m~ust be continuedtrog 
4~4~ the comning years to colect more data and reie h analysis and 

the es~timatof! reeroi sedimentation. 

f.Te eservo$' operati~on studiessalaspesenly onducted 

K outlet~tunnel intke. Provisions couldP be made to either raise th~e 

, ,Intake~iniiall or trelace the lower tahckpanels with 
concrete stoplogs to prevent 4 entrance of bed load ~Into the power. 
waterways at a later date. "~p 

4 S~. The ongoiR. studios will: include determining the aditional bnft 
whichcoul bdarive bproducing mreA hydropower from the higher, 

oprain water head., The capacities In' the reservoir ailable '@ 

-4~overthe yert store wter fo rrigto wil ls b-. 
reviewed. ~ainwl loe:u 

. The preparation of technical.specifications and the contract 
documents progr'essmed on schodule except~for the, technical, specifications, 

the Base Camp which are expected to be completed by the end of August. 

~The4-x44~ results of review bylthe Ministry of the contract documonts for 
tRd er Diver'sion Works adthe technicl'specifications of the Access 

Roahvenot yet been received by the Consultant. 'These docuimenu. were 
submitted for'review in February and.March this year. lor the is~suance of -- ' 

the bid documents on September I as sceueoit Is~Important that the <---K 

documents, be finalized and prin~ted by the end of' Auusto The 'Consultant,, 
therefore request an arl acio by the Ministry$ .thewwse the' contract,

m~ aw actioM~1ns for these waorks will fal behind th schedule.~444~ 
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10. The reimbursable Dollar expenditure up to the end of June
 

amounted to $ 1,008,866.23. As of the end of July, the reimbursable
 

Rupiah expenditure amounted to Rp. 28,625,979.-


A detailed description of Rupiah and Dollar expenditures is given
 

in Section VII of this Report.
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Report on Reservoir Sedimentation
 

by Dr. M.A. Stevens
 

River Regime Specialist
 

Engineering Consultants, Inc.
 

Suspended Sediment
 

As described in a separate report, the suspended sediment load in 

the Jragung River at the Borangan Bridge (drainage area is 101 square kilo

motors) was measured during the 1977-78 wet season. A summary of these 

measurements is given below:
 

1977-78 Wet Season
 

Basin Suspended
 
Rainfall Runoff Sediment Load 

Month (Nm) (10 6m3) (metric tons) 

November 168 1.3 17,000
 

December 302 9.4 386,000 

January 361 15.6 175,000
 

February 392 21.3 514,000
 

March 194 9.9 33,000
 

April 164 5.7 57,000 

1,581 63.2 1,182,000
 

In comparison to the long-term averages, the 1977-78 wet season was
 

the second driest on record. Basin rainfall was 20 percent below normal 

and runiff wa; 37 percent below normal. 

A study of the :;u pendd sediment din:charged during stormi through

out tnt,. i,, ,Ol:on Indicaited that su np(dehd sediment concentrations arn 

muL grpoa'r for a given ;.iz of storm in November than In later months. 
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11e Qdut of ot04±wa er "Soagcpa' 

Raieiwv±i' Charac *e±uLca 

~ Of~00O'19±0 0~±OflRn-prjc)O 0timizat 1 o t~~s 

± values have been auetgne4 for'the ragung ResezvoiLr'thefolloin 


Intake crs lsvel, 85 inotoz'r 
Deptof at at base of am, 60moor
 

Th inta are an apacity are given in the table.sbelow, ~ 

The reservoir level durationsotand o th uiul1ation period indicate 
a6 many years.that tue reevoir wil be drwdw to it iiu 

iThus, most o the sediment ill3 be depo.ite'inthe conservation pool.* 

~ . Reseoir0L Area and Capootty of 22 

Proposed~ Jr'agun RservoirV.~~ i;~ 

.1
7.54>2
70 

~65A ~ ~ 16-5 1.4O 

24.9,~A
21
95 
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A-28 

'20 510, 13 

The Jz'agung Rservoir' is-classified as hill:ty s.p F 
Moo :s*o~Lo~Lgediment isdeonit d inhe-lowerI 9 

reservoir than in the upqox' otion. 

DnsitX of Deposits 

o~99n mesuremenSits made of delta~o sediment at the mou th of te. 
CLianuk River, 1t is estimatd that the Jragung Reservoir deposit wil 

Shave an averg. consoaldaed dry,unit weight QZ' 1. tons per cuba meuter$, 

_ao~ 

Trap 

Ol prxmparicLles of x nd clay, It is esatedta$iiily 
4 percent of te fine seimn wilps truhte eevir hnI 

gSp nt of the annual sedmn lotJad wll 
remasin Inthe resevoir. 'This valuce i aled"the tr.p offlienuq.of~ te 

A wer~voir. As the resevirLfllsith sedivsnt, the trap efftteq 

sthe firsit years of operaton 9 -A, 

A 

4 4r4e5s "For' this 'study, Brunt's ef.ficiency relation was waoA 

Volumes of<s-s Sedimen 

If'' thr snA-esono ae rmh TnaS rit h
 

s-As'x Reservoir, thon based ontemaueet ad uigt 17-$ 

s-A'Aseason,'> th supply~ of sediment tthrerviwolbonheAve 

http:offlienuq.of


theMI~of sedimnt'dpositdi the re.ovoirz during th 25 yoar3 of 
~operato isfe~stima~ted to earl.y 40 x106cbic oors. Thsrpeet 
a loss of aacity ofaprxmaey ereper year 

SLevel.?of Sediment % 

Th esiae of the l.evelofediment at the face ofthedm r also 

shown inPlte A-. Te veidctsta he sediment will rec the' 
crest level of Elevation 8P5.0. motorsin approximately 20 ears. 

Threftr ._qM Ionhrdueonsmet_ _~igtr*took and turbines 
could beoeecsie hr ilbe increaed maintenanc costs at the 

-. ~ ~* powerKplant and in the irrigation system downstream: 

<,in~takeo 

The water brouht into the JaulRsrorfromthe utn ie 

through the transbasin diversion-tunno. 1 carry ith itsediment. The 
.4N'44'"-.>aMuoimt of sediment dePends on ,ebotherlt Isle~ow-f~ow or flood water being 

diverted, an~d an the amunt of water being diverted. 

iisestimated that the additional sediment load on the reservoir 
resulting from~ the". transb"U di~verion ill be appoxiately 50,0000tn 

per year, If,only, f ows are diverted. If only flood peaks ore dLvtrted 
~the addtiLonal load ouii4Abe as lrge a on-~s prya.Ti m4tQS 

"-of Adiinl eietcannot be acooae in'eM. tV444'4"4"withthe 

out4 lane decreas inprl benefits,44 ~': 

147~4 '4444"44'~ 
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~-~-~- ~ ,SUMMARY OF INITIAL ENGINEERIB ESTIKATE 

summary of the initil ngner' Estimae for allfaue:o 
athe Jra8ung.Dam Project isgvnblw 

a:A 

Item Domic&C~oQs,. Forei*gn Cost Toa Cost'a.a' *74a$)vaU.+, .. (Thousand Rupiah) (U.S. ,SS 7 

6418
Aces Rad Bridg 255*42
'--a 

~4,069514a0
48970
PoerPln 


July i "197 

Power Pan Irrigation 
..-,Tne and Intuake 

Structure 216,135 574,5856tO11 
Spilwa 11410i530 20O3919551926 I- +." I .<I 0Ig+ 

DpamI..Iwanket69405 If . .. .. ... ..l3,13 59923,200
 

a Tuntsng Diversion Works 242,060 520,375 1,105,547 

aa a+4,4 - .a+aaa-. 4-a :a.' ... aaaa.... a'--4---..-- +aaa a.. 

&~ u a . u a....-a 

.Reservoila~nd Cost -. .;2 750: r 0,000 

Sutota1 .Drect rFeae 109233,860 22,919,013 47,330,552 1 
. a . . . . . .' .... ++ ...... + +++::+ ++++++ ++ +++: +:+i!+ ++! ++I ; + 4 97 3 3 5 5Contingencies (lot) 19013,385 21121t961 l 0 . 

Contruction Cost 11,1*47,24V .25j2119574 52o0720407' na aTotal 

12,031026 2722,500 56,238,200
 

4 .i ,+
 
44#:;.++.,+I: + + : :+ ++ ' '++ : + . + :+U+ +++++: + ,: ,+ +: : : +: ; + ' + + + + +
Ruaih Conversion rates U.S. ;+: :+ + +1 aI.415,00+,+: + + ..... .+ .... + <+,+;+:*1.00+ ; ++ +++++ 

+ +:+++++," ++J:++++:+ ++: + + ++. ++,++"
i! !i: + +++: +++: +:+++++++++++++++"++++++ ++++++++i++++++++++,19+ ++++++ ++: +,:+ ++ ++ "+ +++++++ + ,,+ ++,+ ... + 

444a.44 :i? :i! i!l! 
:+,i+. .+ +::+++ ++ + ++ : :;:+ +++:+ +

+ + , + +:+? : + ++: , :+++++ : ! + + ++ . . . . 
a444 a<:+'.+ 

+ "+++++ :++ ++'++ i+? +++ +:+,++++++:+:++*: 1++:++i'#::+++:++++++"+++'++ ++++;Y++++++!+:++'+::+:+:P++++++++:+++?':++'+ 

- 2 

a : ,iiii:,++~ 4,i 

a . A,. .ja4 a+ i++, - a .+ 
-



_~ .........A. .h.8.
.97.
 

'A.i~ E.XPATRIATEam mgt. 

1.SearagA Jun 30 1fl578 

Jefferyi P. rySeiiainEgne 

Glo-TrwQbridge-,. -- rncipal ssin'-En iw' 

2. Arrive in Samaru duringVuly<197 

M.K Kuh Chie EnieradVc rsdn 
Maeil DeigS.F Hilli and--DamVI Enine 

SatedAh.~E Resden
Rana Wagern
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IAusige Fd2~ulTie asoJuly 3 1978 

Mr Karyono Bony M.E.
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D, ADMINISTRATIVE
 

On-Hand at' of Juv, 1978 

Mrs. Tan Ik Goon Interpreter I 

Miss Dra. Djoa '1ioe Lan Interpreter II 

Mrs. 0,1I Mounv;ih Soojtikno Secretary 

Miss I)ra. L. Muitiianigsih Secreta y 

Miss Sri Anon Clerk/Typist 

Mr. SuandV Messenger 

Ddtvi; of wrivil awl departu, of tho Ccnsultant's resident staff, 

TDY staff , the : iii :;try pt,onue 1 and tho divoct hirt administrative 

personnew tre given in Anrvxuwus I , II and III, respectively. 
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9 ucworinva'dssrj0cpil 

0 5 

BLwaX 

rinal do Lldiinrko h tut osa A'o 
thbai esg wr iss coleosave,4i 

th area' and' detani.iUiti in4of 

benosdredatth nd ofth pbr bisio 
~~sI~n'2d ip £algS* 0% 

~"ton~o of srer 

am bega~ted fe~o th cote d"=I nt There and eig rw 
Inge nd~to~si rvascn~tdwtgelg hs 

i r ~~is complee Much des~in m il be ooncaktrato onfn~~gte 
@@ptructio d ~Iu~n t period. 
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worksced, l lntbgn until o~n~ 10.VO.Pt4Robars 
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0~IF tO fz X 

'lisafol m a er a nl 1eeeeto on' Lab to

400:,kiArrar barac150~ logrmso sanro 40 k oga 

T.W~~ porp a ee rile n Bx Ae20Cnd~ 

Jr&Fg Proi 

~ M 

ng ib ujfc'Exlrt~h'r'r4-Bro-ra~l 

~ a) Dike Design . Aaecond altemative fo' the dike was designed, 
~,<~ b) ReservoirRim. The r'eservoir rim topographic cross se tion. 

ovary 25 motors~were dr'awn for th lef side4 area that required 

to be checked*~ The reser'voir rim condition was analized and a 
low area on th~e downstrea side will have to be backfilled using a 

claystons adsntoefrom th plwy"Cwok xaain 

rigseey 5mtosaar r bingaprepard.' Te sanastone 

bads area being drawn. This informtion will allow us$to define, 

prpryteloaino h drain~age gallery and the areas where 

bei~ng computed. Values of k are determined In centimeters per' 

~II4i4~scond and lugerons.~Cross sections are being prepared sang 
embankmentfoundtion and left ridges. 

a)Review of Deign. The design is being reviewed by~Mr. Max uehl, 
41 pand'4 acos Ithe 

ECI Vic n1CifEgne ad Mr1iny ils
Prsdn 

Ill 425 
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en Aib 0the and~bsrwp eiiign Leady Ag imepwceas.t s z he 

which ~ perqi thbe or. almaoste !Ac Cvtaad 5pooporattd s £lootv'fi 

in't~ial,ngnerOs'Es,Dreto ari appdo StiIo i s report 
~b tto _d th 2ote dI gtdedopinistr'n age~onis 

ca~nwill ootprosedcu n 
design~ ~ ceuedtfb ~ ~ ' odI-uut~ reiwmati 

The ~~ ~ ~ ~ ~ ~ ~ ~ElcrclDsg~ ~ fEatia~ ~ ~ ~ <rtraadteSeiiain 


Equipment~~~~~~Ja ~ wig ~ Poe ~ ~ ln for- thoesbite#i rf omt 

0
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(draft) 
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3. 	 al omplto~and March15' 1 9 
EDnneerin Rpr~o
Contruacton Contracts 

4.mnthl.y h.. 	 0hDa f h chdl 

4444~4 44Qaterly Progm's 	 20t Day of the Scheuleu 
foloin mont t~u aU'*4 t 

S. GeeralDesig 	 asCrieriaJuly 	 1O77 

7'W,45~.'Appendix 
~ an44' DUkex 

I to (6) Dam~ 
Design Criteri ... 

Auus 1 
197744444.-444~4 

O.A.44.444444.4'44444ofIntent Draft January 25 4- 4, 

to 44it Bids an' Pre 
14978' 

qua if' ca 4 io44 r4 ,4 4'4r44' 4 .c,,t44(35444 44445" 

Submtte Revse Drf arh1$17 

Subutte-13:'00iosrL~ Jun 19127 

9. ~~DoumntsRivr ~ ~ ~ ~Conrac 44 4 4ebra4y23 a t 
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River~~~ 	 , 1978 
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PROBLEM' AREAS 

peusal of5toL V would'Sow tht rs ssrili n *$ 
wer submittedby te Conulan fztorx' 4uwdurg s*paridx'L@tr 

Cano be, finalized* 

The Conulanthad eommended i th motlypo se-rot 
J~auar 178 that re.view committee,- comprising x'.press tis 'r 

fro th ofic~es ofthe ,ib8$U.. AID *)k~n4t a,Co*6ti shud* 
be desliated. This comitte sh~aould bi charged with the rwa uiblity 
~of reviewing draft of v.ar±ius reports 4mdocuments prepared b the 

SConulutant. The reviewing action woudtu be a dtd n h s=4 

of'the final reports and document nshduewudbepsilo 

The proposed review Commttee has notytjenfrd.Tecmlio 
of nrA othedocuents6spaL&4thoe eati~ng to the River' Div!ersion 

Works and the Access Road has alreadyslipped behind theschadul. Th 

Conulan rqust an Immediate action Inthis rergard. 4 

304<4.4 4.'> 44 
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