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Abbreviations/Acronyms Used:
 

1. GOI - Government of Indonesia
 

2. Cipta Karya - Directorate General of Housing, Urban Development 
and Sanitary Engineering
 

3. DSE - Directorate of Sanitary Engineering 

4. SWE - Surakarta Water Enterprise 

5. HH&S - Howard Humphreys & Sons Consulting Engineers 

6. BM/TA -	 Joint Venture of Burns and McDonnel Engineering Co. 
and Trans - Asia Engineering Associates
 

7. The Consultant - BM/TA 

8. IGGI - International Governmental Group for Indonesia 

9. 	Kampong - Indonesian word for the salleu administrative
 
unit - a ward of village or city
 

10. L/SEC - Liters/Second 

11. LPCD - Liters per capita per day 

12. MGE - Million gallons per day 
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Part I. Summary and Recommendations
 

A. Project Paper Facesheet
 

B. Recommendations
 

1. The Loan and Terms
 

A loan is requested ti finance the foreign exchange and part of the
 

local currency costs for the Surakarta Potable Water Project as described
 

below. The proposed terms of the loan are:
 

Amount : Six million eight L-ndred thousand dollars ($6,800,000).
 

Maturity : Forty (40) years inciading a ten (10) year grace period.
 

Interest : Two percent per annum during the grace period and three
 
percent per annum thereafter.
 

Currency : Interest and principal repayable in U.S. dollars.
 

2. Borrower and Executing Agency
 

The Borrower is the Government of the Republic of Indonesia (GOI). 
The executing agency is the Directorate General of Housing, Urban 

Development and Sanitary Engineering (Cipta Karya) one of four major 
organizations within the Ministry of Public Wocks and Electric Power. 

Responsibility for coordination and management of construction will be 

exercised by the Directorate of Sanitary Engineering (DSE) one of five 

directorates within Cipta Karya. Upon completion and acceptance of 

the physical facilities they will be turned over to the newly established
 

Surakarta Watcr Enterprise (SWE) for operation and maintenance.
 

3. GOI Contribution 

The total GOI contribution is estimated at $3,800,000 in local 

currency which is 36% of the estimated total project cost. In addition 

the SWE will continue to fund operation and maintenance of the Surakarta 
water system, a recurring cost riot included as a project cost. 

4. Second Step Loan and Terms
 

The GOI will in turn loan 60% of total Project Costs excluding the
 

costs of two proposed studies to the SWE, The remaining 40% will be
 

considered qq (OT purchase of "equity" in the SWE until such time as the
 
SWE wishes to buy out this equity. They will be allowed to do so at any 
time in the future for the face values of the equity. Such purchase of
 
equity will give the SWE complete autonomy. The proposed terms of the
 
second step loan are: 
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Amount :0% of Total.Project Costs, excluding the studies, to 

be determined after lasr zAp.;iture is made. 

"aturity Thirty (30) years inclueing a six (6) year grace period 

for princinal and interest. 

Interest : Nine percent per ann~u. 

Currency Interest and nrinicpal renavable in local currency. 

C. Description of the Project
 

1. Y 

Until the late 1960's, foreign donors placed priority on helping to 

maximize the rate of increase in aggregate output and income of 

individual third world countries. More recently primary attention has 

turned toward what can be done to improve the lot of the rural poor
 

people of thes countries. "'ost tecently, the plight of the urban poor
 

in the LDC's has brought demands for assistance to these thousands of 

millions of people whose numbers are growing most rapidly and who possess 

least the preconditions for farilv stability - encugh food, clean water, 

shelter, education and gainful emplovyment. 

The U.S. Government throuph the AID is giving assistance to the LDC's 

in three primary areas; food and nutrition, health and education. The 

PPP contains a discussion of the priority and relevance of this vroject 

within the COT second five year Plan and the USAID development assistance 

:tratepv. It is suffice to sav here that the COT has specifically 

requested AID -ssistance f ,r this Project and it is part of the U.S. 

Government Tledg! to the TCM' non-food assistance to Indonesia through GGI 

fiscal year 1976-77.
 

The proposed Project is a health project which will increase by a 

factor of 2667 the supply of potable water for inhabitants of Surakarta, 

;- major city in Central Java, with increased emphasis on distribution to 

lower income families, the poor and the destitute. Enough additional 

water w'ill he simoplied ",ithin five ,ears to solve the immediate problems 

of this very thirsty city, especially the drinking and sanitary needs of 

the very poor. 

Available data suggests that the public potable water supply system of 

Surakarta as constructed tn the late 1920's was being fully utilized by 

the late 1950's an(' it has been reported by authorities that the first 

serious problems ,,,ith shortares in suppl, began in the early 1900's. From 
1965 no further service ronnections have been permitted with the exception 
of official connections. P'v 1970 the lack of potable water had reached 
crisis proportions and the !ritish Government -as requested to assist in 
the development of an Emergency Project. Bv December of 1971 a prefeasi­
hility study wa completed but due to over commitment of assistance funds 
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the British Covernment ,as forced to conclude in the spring of 1972 that 
it could not finance the Project. In June of 1975 USAID assisted the GOI 
with fundine for a contract for the final design of the project. The 
plans have been completed and are now under review by Cipta Karya and
 
USAlD.
 

The population qurakarta vrown frorm 163,000of has people when the 
present system i:as constructed to an estimated 460,000 people today.

Pest estimates of nonulation prowth predict a population of 540,000 people
1)y 1031 and :lose to 1,o00,oo bv the year 2'0l. 'ile existing system
provides potable water to only 7,877 customers or an estimated 49,680 
resideotial users. About 85' of the population are dependent upon shallow. 
..'ells for water. Unfortunatelv, a great number of these wells are 
contaminated, a that only get worsesituation can as population grows.
Furthermore in some areas high salinity and seasonal shortages restrict the 
use of such shallo-.',ells, forcing some of the less fortunate of the 
populace to use river water which is highly contaminated following its 
IT1ulti-purpose use. Fven the river has been known to go dry in some years
causing severe hardships for the citv. Uhile it appears that the tolerance 
threshold of the population to contaminated water is high, several 
pctentially lethal or debilitating waterborne diseases including cholera, 
typhoid and enteritus are endemic. 

In summary the proposed project Beneficiaries will be: (1) the estima­
ted 49,860 fimi]v members of the present residential consumers who current­
ly represent 927 of all service connections and use about 75% of all 
water sold, (2) the approxirmate 664 non-domestic consumers who together 
employ an estimated 27,660 people, the majority of which do not have 
house connections, (3) an estimated 78,000 lo,er income people who will 
he served by private yard hydrants, (4) about 60,O00 poor people who are 
expected to use the public faucets and (5) thousands more of poor and 
destitute people who will use the public latrines and bathhouses. As a 
ninimumn it is expected that the project will directly benefit 188,000 people 
or 35% of the assumed 1982 nopulation versus the present service which 
provides unrel.iahle, low pressure water to about i% of the city's inhe-.itants 
most of whom would be best described as middle class by Indonesian standards. 

2. W1at 

The proposed improvements will permit the flow of water from the 
existing source of supply, I.e. Cokrotulung Spriny located 20 km outside 
of the city, to be increase(! from 150 liters ner second to 400 liters 
per second. Under the nroposed project a ne.! water main will be constructed 
from a water intake structure already completed at the spring to the newly

constructed *.ter reservoir at Kartosuro a distance of 14.3 km. 
Both of

these new Stluctures have been recently built by Cipta Karva in anticipatio.i
of the project. 
 From Kartosuro a further new main will be constructed
 
13 km to the Jebres Peservoir in Surakarta which has served the system by 
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nmeans of the old riain since Pn27. pproximatelv 51.5 km of new distri­

butioni lines .'Lll be installed and Integrated with 106 km of old distri­

bution lines to sumply the additi onal water to inhahitants of the city. 

An orderly program of leak detection, maintenance and reoair will be put 

to that does cotisumeinvo continuous oeration ensure leakape not an 

excessive arpount of the water sunplied to the svstem. 

It is planned that all of the potable water supplied to Surakarta 
and to!,v the CokrotulunP Spring will flow to the existing customers, 


the urban poor. A new rate structure will be introduced that wi].l make
 

the new utility finan-iallv viable and insure that the additional water
 

hein, provided hv the project is not wasted.
 

The project benefits will flow to the lower in,'ome families by the 
the mostinstallation of up to 13,000 new metered yard hvdran?.s in 


convest,'d areas; of the city wHich !ill be used in preference to conta­

rinated 1..e1 1 for drin inr5, fod preparation and bathing. The rate
 

:;tructure on these hvdrants will encourage usage up to 75 Ipcd and 

discouraive us;a',e beyond that lovel. To reach the very poor and the
 

destitute 200 public faucets and 10 new public bathhouses will be con­

,ntructed. lhese bathhouses .ill include an extra stall ,.?hich will be
 

otnerated by the Citv 'Teal t1 Ponartment for para-medical health care to
 

tie very peor. In addi ti n tte existing 147 pub1ic latrines will be
 

tp,,raded and provided ,ith water 24 hours a day.
 

henlt- i the nrojcct goal ind so little is actually!since i:-,1rove,' 

'.,iolwrn about tiP ".calth effect-, nf quch a project beyond a general

a'eciation bet'een ir'reved nualitv and particularl,, increased quantity 

,[ -'ater and a red,,ceA i-cidence of enteric Oisease, a study is proposed
 

to continuall" evaluate tv,0 health,, econonic an(' :ocial innact of the
 

nroject. Ther,' :ire at preon;-t no ,ard h,draits or public tans at all in
 
t',e city. 'hut these far1it-irc are %einp. usecd in other cities in 

I doie-;i an, .'ino ]l nro'-, 'o,en fi cial as -.,ill t"- at1 iou es and latrines 

in 1,-provin2 ;:init-tion rn(' 'enernl bealth rnom- Cie urban poor in 

ir!,;rta. 'U ,c? v.onc of i! ahove terrinal aci i 14ties can be built until 

tho, ne' , totr ;!i nrd r141 rib ittion .=,,sten i- co;,,t:ructed , there wi 11 be 

, terrine exactly bowarnle tire to Iniinch the i:w-act. s tudv which ,ill 

fan,, -n- where those terrinal "ll 1,e built to ,aximize the social, 

economic and health benefit'; to tie urban noor. This imnact study should 

prove useful 1.r identifv correctable deficiencies in the present project 

desii~n ad to contribute to the eneral 1knowledpe that will result in 
'etter water stmpth projects elsewhere in Indonesia and the third world. 

rlFe stud,, desi-'n will follo,.. in seneral similar studies being conducted 

in the Philinpines. See Annei "). 4,. 

to insure tliat the benefits of this project flo, to the loi.,er income 

families and the destitute the central Povernwent and the city have agreed 
to continue the nresent policv that there i,ill no more industrial,
 



commercial or :oi!sC' connections to the city system until additional 

water supply sources are located and brought into the system for that 

purpose. Therefore, it is pronosed that groundwater studies be incor­

a necessary measure to enable continuancenorated into the -roject as 
of the present nolicv by previinc for an immediate search for such 

proposed project provides foradditional sources of water supnlv. The 

up to 13 exploratory boreholes and funds for expanding up to ten of 

them into producing wells (See Annex B. 7). rortunatelv for project 
firms as well asi'urposes, mos. of the larper industrial and commercial 


from deep wells so the GOl is
the military have their own i.ater supply 

w.!ith the inclusion of the groundwater studies a. an
confident that 


of the new connections" policy
intepral part the project, present "no 

time in the project implementa­can be continued. There is also amnle 


tion schedule to complete the ,rounflwater studies before construction
 

of the ne,, system is completed -o that allocation of the new water
 
an inpracticalltv.suppl, to the urban poor will not become 

As a condition prec-.dent to disburseinent the ('011 and IISAID will
 

agree to a peneral implementation plan that will describe in detail.
 

uvgrading of the ne, utility, the project beneficiaries,
the proposed 

the rate structure and the financial arrangements between the City and
 

the utility. 

3. 11ow 

In accordance .'i th currvnt ('T polic, for construction of city water 
offshoresupply projects, the executin? aeencv will be Cipta K'arva. All 


procurement and e..:ratriate consulting services will be contractLd for
 

by this nirectoraLe eneral. Under Cipta "arva, tl oS, will have
 

r,-sponsi iLlitv For -onrdi ntion and mana.ro.e et of cons trcti cn. This
 

orr!;Inization 1,iv; a regi ornl representative For rentral Java stationed
 

at Semarane an,3 a local renresentntive at Surai'arta. The local repre­

hi staff, assisted by consultants, .,ill supervisesentative anI 
construction and :onitor project implementation. They will renort to the 

regional representative 1'io has a larper more comnetent support staff.
 

dcelev.nted authority to enter into local construction and
:!( has !,nei 

involving loan funds
procurement coiitracts. ' o,.ever, those conitracts 


-1.11 he revie'ed hv t'e llq!" in Jal-arta and by I' AID.
 

tprn completion of construction, the FISE -,!ill turn the completed 

tI, nel.'l,, establi shed c!"T for operation andand upicraded system over to 
r aintonancp. ,v that tim;: the three key stafF ,'io vill manage the new 

and iraining. In additiontitilit" ', ill iriv been ,norade! given _eci 

received con-'i .I. on-the-job traininp.t! e rest of ; tIf 'Ill ,ave 

Also in Ieepin" i.Ith other recent city water supplv projects the 

loan policy as recommended by the T,.orld( it has institute(i ,1econd -ten 

Mank in it "rive Cities "ater Project". Under this scheme the GOI
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will loan 6K2 of total project costs to the SWE, repayable in Local 
currency at the terrms stated above. The exact amount of this loan will 
;ot ': known until project completion and final payments are rade; 

ri ;c renaini" 411" of nroject costs vill be considered as a purchase of 

'equity" with the ,:()represented by the T'qr retaining a voice in the 

manapenent of the It , at later date, the SWF desires toFT'. sore 
ourchase the enuit,' of the GOlit mAv do so at the stated face value of 
t'e equity. liich purchnse of equity would ,-ive the local utility 
corip lete a tior 'ron the PSF. 

The COI has areed that the costs of the two proposed studies to be
 

financed hv the loan i.e. the Proundater study and the impact study 

would not be included in the calculation of "total project costs." 
Since these studies involve local currencv costs which USAID has agreed 
to pay, authorizrition is requested as a part of the loan authorization 
to permit dollar conversion of loan funds by the USAID and make payment 

to the controctors on behalf and at the request of the CCI. 

D. Summary rfindings 

The project is hased upnn the pre-feasibility study prepared by 
ll'.:ard Humphre,, & Sons, Consultin.-rnpineers in association with
 
lar:ick, 'itchel] ' Co., "anaperent ronsultants, published in December
 
1071 (Pr1&S). ')e.;igns and further studies are presently being finalized
 
by the joint venture of Burns and "connell Fngineering Company, Inc. and 

Trans Asia En'.ineerin' Associates, Inc. (RM/TA) . These reports cover 

the orranization, oneration, and management of the present water utility 

an,', the ne.cds for notale .ater, drainage, -eera-e, and solid waste 
disposal in Surakarta. Construction plans, specifications, and cost esti­

mates for the -',iter facilities have been prepared by BM/TA and are 

presentlv being reviewed 1W the City of Sura!. irta, Cipta Karya, and USAID. 

TIe I';AIT) concludes that the Analysis as presented in thia paper is 
complete, reasona'lle and valid, that the prosiect is the least cost 

solution of providi ng additional potable water to the city and that 
payment of the proposed water charges are within the capability of the 
anticipated customers. Tlh:- Project should have high health, economic 

(ITR of 107) and social Benefits. The enviromental impact will bJe minor 

but on the whole positive. Irmplerentation on the schedule contained in 
Part IV - Section ") is practical and possible. Tie project meets all 

applicable statutory criteria includinp the ission Director's 611(e)
 

certificate concerning the countr-7'y capabilitv to maintain and
 
effectively use the project (see Annexes).
 

E. Project Ts.,ses_ 

1. In the PPP approval (see tnnex A) it was requested that the
 

relationship of this nroject to public health be addressed and that
 



consideration '-e given, in the documentation to evaluating health effects. 
The health aspects are addressed in Part Ill A and Annex B. 1. Annex B. 8 
describes a proposedl health impact study which ,,ill evaluate the health 
effects over a three yea- period. 

2. 'urin . reviel., of the propoqed project with the DSE, intensive 
discussions took place relating to the ariount of technical assistance and 
traininp to be provided. The cnlT has agreed in principle to the recruit­
T'ent of better rualified ner-onne] for the three l:ev management positions 
and the trainin, pro., raF outlined in the PRP has been upgraded to include 
OIT at a more modern water utility in another country in S.F. Asia. it 
is the opinion of the USAID and the I!S" that adequate technical services 
are now provided for in the rrono-se program. This tep4.e is descilbed 
and further discussed in 0art TI 11. Tnouts, Part III B. and Part TV A.2. 

3. The P-' apnroval also requeqtnd that the !T contain a "lan 
.ho'.-ing the financial viabilitr of the "roject. Th financial viability 
of the Project ircludino the ne'.' .:ater Fnterprie is discussed in Part 
ITI C. This sectio'n n1so inrlnrles a discussion of the proposed second 
.stc', loan. '!L ,hLloan arrangement is *)ased on present Yorld Bank and ADR 

funding procl'ures for -rtable .'atr projectp in indonesia. The requested 
financial 4tntomentq arc round in ,Annex 7. 3. 

4. !xcreta i, nsnl ,:i11 c asqiste 1 ,)v the project hut is not
 
totally! regolveL. F-xi-tin?' p ,Iic latrines will he rehabilitated and
 
* unn licciwith ,(pcn,!a' ]e ' er -,ervice anJ the public baths to be 
ronstructec \.ill includc ';!tcr closet facilities. Beyond these measures 

there ha;n hei.,ii no intent to advance this -ro iect as a resolution to 
"cret, diq!oa I. -',c cit" 1,ar- talken qever:1 -enanures to improve drainage 
id 'ill continiii, to dn o s"P -roject isistipz. An evaluation of
 

latrines, pu!b ic %itor fmbwlrtr; and public ta- ' bccI made as part of
 
the 'ealth Voan, ct . ce ,nno:-: P. ,.
-te" 

i.I'S'A'l f , s t!_it t o i tie note,! in tlic "'' Approval 'lessage 

and those uncovered (durinp preparation of the P" have been addressed
 
.itbin this paner. The only unresolved "issues' concern:
 

a. 	 'he ,po,;s;iilities for lowering the cost of 'rater for users of 
the nndlic faucets. tee Annex P. 2. for description of problem 

Is. The financial 5cri-nutonomv of the ne" utility7. See Part ITT C. 
c. 	 A con-itnent fror- the city to continue on with the improvements 

it drainace as rro7.-nended by Hli&S. !See 1nnex B. 2. 
d. 	 An a.-ree,! tc oro-rn- to nrevent further erosion of the stream bell 

of t1,c 'Ii 7 See a-rt ITlI . 

TIue roI arees in princi, 'it', IhAID on these .77tt.urs hut the admini­
strative detail.; *avc not Yen .. orle,! out. They i'ill be resolved bv the 
time the loan ,'re(,ont [ ipned or a condition nreceeent to eishursement 
'ill h inclidoe, to covor t'eqe points. qer "art TV '). 
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Part II. PROJECT BACKGROUND AND DETAILED DESCRIPTION 

A. Background 

1. Description of Surakarta: 

Solo, is located in the Province of
Surakarta, also known as 


Central Java, and is on the west bank of the upper reaches of the
 

Solo River, the longest river in Java. The population of Surakarta
 

is presently estimated at around 460,000 	people living on a land area
 

The city is administratively
of 4,345 hectares (16.78 square miles). 

The muni­a municipality governed by a major with an advisory board. 


cipality is further divided into five major political subdivisions, 
The five kecamatans
Kecamatans, each of which is headed by a Camat. 


are in turn divided into a total of 51 Kelurahans, each of which is
 

headed by a Lurah. Solo is the commercial center of the Surakarta
 

ex-karesidenan, a rich agricultural area approximately 5,700 square
 

kilometers (2201 sq. mi.) with a population of over four and half
 

million people. The city is located on major rail and road links
 

Daily air service has
between Jakarta, Yogyakarta, and Surabaya. 


recently been inaugurated between Surakarta and Jakarta.
 

Most of the city lies on a gently sloping plain falling from
 

about 105 meters (344 ft.) to about 85 meters (282 ft.) above sea
 

level. In the northern section of the city above Kali Anyer, a tri­

butary to the Solo River, the terrain becomes hilly and rises in some
 

places above 135 meters (442 ft.). This section is sparsely settled
 

and is not served by the present water distribution system. Provided
 

that an adequate supply of water can be found in this area with the
 

ground water investigations, the city looks to this area as the locale
 

for future residential development.
 

Surakarta was founded in 1743 and was the seat of a Sultanate
 

until 1945. It is a typical Javanese city in many respects except
 

that the presence of the Sultan of Solo,who ruled a large area sur­

rounding the city for so many generations created a richer than normal
 

cultural and educational heritage. The city remains an important cen-


Nightly performances of
ter of traditional Javanese theater and music. 


are presented in the city's Park and in neighbourhood
the Wayang 

Even the major industry of
theaters and musical concerts are common. 


the city, textiles, particularly Batik, has grown out of the traditional
 

arts and crafts that have developed over the years.
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Early this year (1976) a new National University was established
 

in the city. Solo has provided a very substantial nmnber of men who
 

have risen to high office in the government and institutions,of Indonesia.
 

It is the location of the internationally recognised rehabilitation cen­

ter for crippled persons founded by the late Dr. Suharso.
 

2, EconomI and Employment
 

The city's inhabitants can be categorized into the following
 

primary occupational groups: Commerce and trade, manufacturing8 
con­

struction and transportation, service (including civil servants, edu­

cators, military and others) and finally those outside the labor force.
 

Interestingly only 25% of the city's population is in the labor force
 

as compared to 42% in the United States. In 1972, 47.8% of Surakarta's
 
population was under 19 years old. Humprey and Sons estimated the level
 

of unemployed at 17% of the population and 36% of the workforce. The
 

mandatory retirement age of both civilian and military at 55 years also
 

makes the percentage of pensioners quite high. Various estimates range
 

from 10 - 13% of the population.
 

Recent surveys by the consultant of both domestic consumers and
 

non-users of the municipal water system present an interesting profile
 

of the present and potential beneficiaries of the proposed project. In
 

general the present users are more apt to be merchants and have a signi­

ficantly higher income but more people per family than the non-users who
 

are more apt to be laborers in the service, manufacturing or construction
 

and transportation industries. Both groups reported a high percentage
 
of "retireds" and unemployed. The average monthly income for a family
 

of 6.8 people for the present user was US $102 versus US $45 for a non­

user family of 5.9 people. See Part II D and E and Annex B8 for ftirtlher
 

economic and s cial analyses and the results of the consultant's surveys.
 

- 3. Historical Central Water System
 

Shallow wells have in the past and continue at present to be the
 

source of water used by the larger part of the population in Surakarta.
 

They can be readily dug in most parts of the urban area with good pros­

pects of obtaining water at depths less than four meters, In 1889 the
 

first deepe11 was drilled in the town and over the following six years
 
nine more were put into service. In 1911 and 1916 two more borehole wells
 
more added to the system. All but one of these twelve city wells were
 

artesian flowing, having yields that range from 1-10 liters per second
 

(1/s), with the average being somewhat less than 5 1/s. These sources
 

appear to have satisfied the needs of the town until 1929 when the present
 

day gravity transmission main was laid from a spring at Cokrotulung, some
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At this time an extensive distribution
20 kilometers to the west. 

system was installed and a service reservoir of 2,700 m3 capacity
 

was constructed at Jebres on the North East outskirt of the town.
 

See map Annex B 2. The capacity of the trunk main was
 

around 150 I/s but it was not until some thirty years after construc­

tion that the demand exceeded this supply.
 

3. Current Water Supply System
 

The current municipal water system is essentially based on
 

the transmission storage and distribution system constructed in 1929
 

as described above. An exception is that of the original 12 wells
 

only two are now in use for public supply. Their total output does
 

not exceed 5 1/s which is insignificant in relation to the total supply.
 

A number of private concerns and the military have drilled deep WDl16
 

fo': their use, and over 85% of the city's inhabitants are not served
 

b', the municipal system. As indicated abovemost of these residents
 

rely on shallow wells which give a reasonably reliable supply in most
 

years. Unfortunately, a great number of these wells are contaminated,
 

a situation that can only get worse as population grows. Furthermore
 

in some areas high salinity and seasonal shortages restrict the use
 

of such shallow wells, forcing some of the less fortunate of the popu­

lace to use river water which is highly contaminated following its
 

multi-purpose use. Even the river has been known to go dry in some
 

years causing severe hardships for the city. While it appears that
 

the tolerance threshold of the population to contaminated water is
 

high, several potentially lethal or debilitating waterborne diseases *
 

including cholera, typhoid,, dengue fever, and enteritis are endemic.
 

See Part III A and Annex B I--ardB-8 for a more complete discussion
 

of the health aspects and proposed methods to measure the impact of
 
the proposed project on improved health.
 

4. Efforts to Increase Supply
 

Available data suggests that the public water supply from the
 

Cokrotulung Springs had become fully absorbed by the late 1950's and
 

it has been reported by authorities that the first serious problems
 

with shortage in supply began in the early 1960's. From 1965 no fur­

ther service connections have been permitted with the exception of
 

official connections. By 1970 the lack of potable water had reached
 

crisis proportions and the British Government was requested to assist
 

in the development of an Emergency Project. In 1971, the British
 

Overseas Development Administration retained Howard Humpreys and Sons,
 
and Peat Marwick, Mitchell & Co., Management Consultants, to study the
 

potable water supply, waste water, and drainage problems in Surakarta.
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Howard Humpreys and Sons prepared two reports. The first$ dated
 

September 1971, was "Surakarta Water Supply, Review of the Emergency
 
Project" which described a least cost approach to doubling the city's
 

potable water supply. The second report, "Surakarta Water Supply and
 

Drainage, Pre-Feasibility Study", is dated December 1971. It proposed
 

long term development pro-rams for potable water, drainage, and waste
 
water, but it also reiterated the need for an immediate additional wa­

ter supply and improvements in the present system including management,
 

operation and maintenance and in the rate structure. The additional
 

supply of the "Emergency Project" was to provide sufficient water to
 

the existii.g system to enable it to maintain acceptable service and
 

pressure on a twenty-four hour a day basis. Their proposed program
 

was not considered as meeting the total needs of the city, but was an
 

expedient and financially justified solution to a crisis situation which
 
would assist thi Surakarta water works in providing a more adequate
 

supply of potable water while investigations for additional sources of
 

water necessary to meet the city's growing needs were conducted. Howard
 

Humpreys and Sons felt that these additional needs could be met from
 

ground water resources available in the immediate area. The recomnenda­
tions in these reports are the foundation of the proposed project.
 

USAID became involved in the Surakarta Water project in April
 

1972, when the British Embassy and USAID discussed the possibility
 
of USAID financirng further endeavors towards improving the Surakarta
 
water works. In August 1972, at a joint meeting between representa­

tives of Cipta Karya, the British Embassy, and USAID, it was agreed
 
that the British, due to over commitment of assistance funds, would
 

refrain from providing further assistance to the Surakarta water works,
 

and that USAID would consider providing loan funds for design and con­

struction of the immediate improvements called for in the two reports
 

prepared by Howard Humpreys and Sons.
 

Long range planning studies and feasibility studies for potable
 

water for Semarang and Surabaya were also being considered for funding
 

assistance by USAID in 1972. At USAID's recommendation, the three
 
projects were combined into what was known as the "Three Cities Water
 
Project". After initiating the procedure for selection of a consultant
 
for the "Three Cities Water P-oject", it was decided within USAID that
 

the scope of the Surabaya and Semarang studies should be expanded to
 

include sewerage and drainage. At a cost of nearly a year's delay in
 

the schedule, the scope of work was expanded and the project readvertised.
 

Recognizing that the expanded work caused some feeling that projects
 
.,.re not reasonable distributed among consultants (expanded size plus
 

possible follow-up work), and that having a single contract with parts
 

administered by different regional engineers from Cipta Karya could
 
cause difficulties, the Surakarta design work was combined with the
 

Semarang planning and feasibility studies (Central Java) to form one
 

project while the Surabaya planning and feasibility studies (East
 

Java) were made a separate project.
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In June 1975, the joint venture of Burns & McDonnell Engineering
 

and Trans-Asia Engineering Associates, Inc. (the Consultant)
Company, Inc. 

signed a contract with Cipta Karya calling for the preparation and final
 

design for Surakarta, additional studies for Surakarta, and master plan­

ning and feasibility studies for Semarang. After signing of the contract,
 

the joint venture irmnediately began work on the design of improvements to
 

the Surakarta water system without waiting for the opening of a letter of
 

credit which followed several months later. They have now completed the
 

preparation of plans for the proposed transmission main and distribPution
 

system improvements, and a scope of work for the investigation of the
 

ground water potential in and around Surakarta. The plans have been
 

submitted to Cipta Karya and USAID for their review and approval. The
 

contract also called for a'System Analysis and Linkage Report, Social/
 

Economic Surveys and Review of the Management and Operation of the Sura­

karta Water Enterprise. These reports are in final draft and abridged
 

versions are in the annexes of this paper. The full reports are availa­

ble at USAID and in AID/W by July of this year.
 

3 Projected Growth in Water Demand and Supply
 

A population census was held in 1930, 1961 and in 1971. In ad­

dition the city government annually counts the population from their
 

own sources of statistics. Howard Humprey and Sons analyzed the data
 

and determined that the most likely population growth rate for Surakarta
 

will be 2.7 percent over the next 30 years. If the rate of urbanization
 

and industrialization were to increase substantially, this rate may in­

crease to 3 percent per year. Alternatively, other factors may predomi­

nate and reduce the rate but it is unlikely to fall below 2.3 percent
 

for the next 10 years or 2.0 percent thereafter. Given these upper and
 

lower limits to the assumed 2.7 percent growth rate, the projected popula­

tion of Surakarta is as follows: 

Year Assumed Pop. Upper Limit Lower Limit 

1975 

1981 

1991 

2001 

460,000 

540,000 

705,000 

920,000 

550,000 

738,000 

992,000 

527,000 

650,000 

792,000 

The existing system covers 49,680 people or 11% of the present populationo 

By 1981 the proposed project will serve at least 188,000 peQple'or about 35% 

of the assumed population. Since most of the existing distribution sys­

tem and all of the planned extensions under the proposed project serve 

the more densely developed areas, the percentage of people served who live 
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where contamination of shallow groundwater 
is a problems is actually
 

higher than the above percentage indicates.
 

The projected water usage of the city, 
assuming the project
 

follows the implementation schedule as 
described in Part IV Bs in­

- Annex B 2.
 
shortage beginning in 1985 see table 
dicates there will be 


It is expected that the additional 
sources of oupply found through 

the
 

ground water investigations will be 
taped in time to meet the imediate
 

To project beyond this time period, 
the GOI intends to
 

needs of 1985. 

firm for tire development of a masterplan
 

contract with a 

which would estimate the long range 

demands of the city and show phased
 
At
 

development of thc water supply system. 


present it is contemplated that the 
GOI will request funds for this mas­

which is presently 
ter plan from the new technical consulting 

loan #497-T-040 
This plan should ou4line a program of investment
 Beiiig negotiated. 


assuming availability of finance at 
the o,ptimum level and at levels
 

pcogram but still sufficient to
 
less than that required for an optimimr 


The new Surakarta Water
 
meet the general needs through the 

y2ar 2000. 


Enterprise has adopted as a goal for the year 2001 themconmmendation
 

of Howard Humprey and Sons that they 
should strive to supply 50 percent
 

of the population by service -onnectfonsincluding 
yaL11 fydrants, 30 percent
 

from public fountains and 20 percent 
would remain outside the public sys­

tem relying on wells and other private 
sources.
 

B. Logical Framework Narrative
 

1. Program or Sector Goal 

improve the health and sanitary
The Goal of this Project is to 

For Repelita II the GOI has established 

a goal
 
conditions in Indonesia. 


for a national increase of from 350 
MGD to 662 MGD* in the supply of
 

The proposed Surakarta project
 
potable water available to urban users. 


is part of this Plan.
 

Discussion
 

A thorough search of the literature 
done by AID and the World
 

Bank, recently showed that there is 
at least an association between im­

proved quality and, particularly, increased 
quantity of water aud a re­

duced incidence ?f waterborne and other 
enteric disease which are en-


Although many diseases are waterborne, 
many more
 

demic in the LDC s. 

are what can be termed "water washed". 

The leading disease in this
 

category are skin diseases and those transmitted 
from hand to mouth,
 

In facts
 
that with proper bathing and hand washing, 

could be avoided. 


improved sanitary livi-.g conditions and 
better health, two vital pre­

requisites for enjoying a long and productive 
life, are the main extra­

financial benefits of water supply investments. However, the above men­

* 1.32 million m3/day to 2.5 million m3/day. 
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tioned sperch o' current literature also revealed that much more in­

1ormation is nee thd about (I) the maj[nitude of benefits that may be 
txpected from incremiental increases in the quality and quantity of 

water supply; (1) tne additional conditions, beyond ir.proved water 
supply which are needed to enhance the expected sanitary and health 

benefits of such 0rojects; and (3) how to design a water and supply pro­

ject ;o as to Irnximize the benefits to the lower income families, 
the really poor and the destitute. it is expected that the proposed 
project iill contribute substantially toward goal achievement and 
toward the general body of knowledge which will benefit the people 
of Surakarta and may have worldwide applicability. For a discussion
 
of the specific health problems in Surakarta and the possible impact
 
of the proposed project see Part III Section A, and Annexes B-I and
 

2. Proec t Purpose 

The proposed pro,'ect, as empnesized above, is a health-oriente&[
 
project. As such it has three purposes" (1) To increase the amount, re­
liability and quality of the potable water delivered to present users in 
Surakarta; ( ) Tn extend the availability of such water as much as possible 
to lower income fanilles, providing water and sanitary facilities, includ­
ing latrines and bath houses with paramedical health care units to 
the really poor and the destitute; and (3) To evaluate periodi.ally the 
special, economic and health impact of project outputs over L three year 
period. 

End of Project Status
 

By Project Completion the following conditions and improvements
 
are expected to be achieved: 

(a) Water Supply -- The current potable water supply of 153
 

liters/sec will have been :ncreased to 400 liters/sec. This increase
 
as well as other planned improvements in the system will make service
 

more reliable and available twenty-four hours a day. The city's health
 
department will have installed an ongoing program of inspection to
 
ensure that the city's water supply is indeed safe. Beyond the present
 
customers, 'his increased supply will flow to the lower income families,
 
the poor and the destitute. A grcundwater study will have found additional
 
sources of water adequate for the long-range needs of the City. A new
 
rate structure will insure that this new supply is not wasted. An im­
proved O&M capability will reduce losses.
 

(b) Distribution System. -- A new transmission main and distri­
bution system will be in operation and the old systea. upgraded. The
 
integrated network will be providing water on a twenty-four hour basis
 
to all customers, all of whom will be metered. The number of people
 
served will have increased from 49,680, or 11% of the p:esent population
 
to 188,000, or 35% of the projected 1981 population.
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-(c) Fc-cus on the urban noor and the destitute Un to 13,000
 

metered, ardhydran'ts will he rrovided to the'urban noor in the most
 

* congested areas of the city as a low cost alternative to contaminated
 

wells. 	To reach the really poor and the destitute, 200 public water
 

and ten nublic bath houses will also be constructed. These
taps 

bath houses will have a room attached for paramedical health care
 

nurnoses including, for examnle, first aid and the provision of
 

soap, eye and skin ointments, diarrhea, cold, headache medicines
 
. ­(...-Inetc.ditionthe 147 existifnnnublic -latrines il1be.uqraded 

and rrovided *,ith -. on a tenty-four hour a day basis. To insuretater 
that the urban poor %ill benefit, the city will continue the nresent 

policy of noinew Industrial, commercial or residential service 
connections until additional water suoply sources are located and 
hrouqht into the system for thaf ,nurnose. 

(d) Surakarta tIater Enterprise - A financfal sound semi-auto­

nomous ne;w utility will e operatinn and maintaininn the ne system. 

Three key individuals will be especially trained to manage the S!E; a 
a Chief of the TechnicalrGeneral !"anager, a Chief Financial Officer and 

Division. PCditionally te .taff -till have received considerable on­
the-job traininn in the use of leak detection equipment, meter repair
 

and general O&M.
 

(e) rater Rates - A new and improved system of water rltes will
 
*lie in effect.TT;eerates will nut thg( new utility on financjlly
 

roundend will iebased on aility to ra. They illencourage 

the usc nota'le ater un to a certain level, cherge a rsonable 
Ssolird 


a,. ount to 
of 

a Iiinh 
i 
er level anc' encourane conservation after that level. 

I f 	The rate structure Will br constantly evaluated to ensure that the 
desiree effect is rroducod and to see that the 1'!E can meet its 
financial obl1i qati ous. 

(f) /Eval uation - The oroject will have been continually 

evaluated durng,ImTe rentatinn and the first year of operation hy 
the 	SPE and the Surakartaa localesearch' contractor in cooreratlon "'ith 

toCit, I'th Department.,, The evaluation will lie similar in design 
the onnoinn "ealth an(' Fconomic Imract Stud, of Imnroved .later Supnly 
S,sten in Five Cities of the Philirrines." 

Ases1,rticn for cnA of roject Stati.' -,cIipVe!ments 

(1) The ' ver of the City of Surel,arta and his Advisory board 

-ill agree tr continue the'"no new service connections" nolicy for 
commrcial and residential custom rs, until such time 

as additional sources are found. 
* .industrial, 

- " L 
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(2) Cross-connections which may contaminate the municipal
 

water supply can be eliminated.
 

(3) The Surakarta Water Enterprise can enforce the "no new 

service connections" policy. 

(4) The Enterpli:3e can effectively manage, operate, and
 

maintain the new system. 

(5) The Health, Social, andEconomic Impact Study will be 

useful to correct deficiencies in the project as well as have beneficial 

influence on other water supply projects in Indonesia and the other LDCs. 

Discussion
 

(1) As a condition precedent to disbursement the GOI and USAD
 

wil2 agree to a general implementation plan that will describe in detail
 

the proposed upgrading of the new utility, the project beneficiaries,
 

and rate structure and the financial arrangements between the city and
 

the utility.
 

(2) A reliable and adequate supply of water under proper
 

pressure will make cross-connections an unnecessary expense for the
 

consumer and they should rapidly disappear after project comipletion.
 

An ongoing program of surveilance should eliminate the remainder.
 

(3) Fortunately, most of the really influential people and
 

the powerful organizations, i.e., the military or the big industrial
 

or commercial firms are either already on the public system or nave
 
Many of these "potential" customers
developed private sources of water. 


are located outside of the preseit and planned distribution system any­

way, so that a hookup wold still be impossible even if it was desired.
 

Then, t'oo, it is hoped, with reasonable expectations, that alternate
 

sources of water will be found before further shortages make water
 

for the poor an impracticality.
 

(4) USAID and the X0I have discussed the deficiencies of the 

present city water works several times. The Training Program included 

as part of the pro'ect has also been worked oul with the GOI. They 

have accepted in principle, as necessary to project success, the re­

cruitment of better qualified individuals for the three key managerial 

positions. A covenant to the loan agreement calling for a plan to up­

grade the Surakarta Water Enterprise ill, folmalize this unde standing.
 
It is felL that these measures are sut cient to achieve the aescri ea 

end of project status. 
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(5) See description of Impact Study annex B.8.
 

Linkage to Project Goal
 

As discussed above it has been established by AID and World
 

Bank researchers that there is a linkage between the proposed project
 

purpose and the goal. By targeting as much as possible the urban poor
 

and the destitute, USAID and the GOI are attempting to maximize the
 

impact and strengthen this linkage. Furthermore, this particular
 

linkage will be the central theme and focus of the health impact study
 

which is incorporated as an integral part of the project.
 

3. Outputs
 

Transmission main
 

A second transmission main will be constructed from a new water
 

intake structure already completed at Cokrotulung Spring to the newly
 
Both
constructed water reservoir at Kartosurc a distance of 14.3 km. 


of these new structures have been recently built by Cipta Karya in an­

ticipation of the USAID loan. From Kartosuro a further new main will
 

be constructed 13 km to the Jebres Reservoir located on the north­

east outskirts of Surakarta which has served the system by means of the
 

old main since 1927. The new water main will be constructed of ductile
 

iron pipe, have a total length of 27.3 km, an approximate weight of
 

four million kilograms and will require an open storage area of 27,000 m2 

during construction. To obtain a gravity flow of 400 I/s at a standard 

pressure of 61.8 psi, the consultant recommends a coefficient of friction 
and 600 MMof 130 (Hazen-Williams) and pipe size varying between 450 mm 

depending upon the gradient. See engineering analyses Part III B.
 

Size aid length of pipe recommended are: 

Pipe Size Length to be installed
 

450 mm (18 in) 10.0 km 

500 mm (20 in) 9.2 km 

600 mm (24 in) 6.1 km
 
16
 96 mi)
Total 27.3 km ( . 

Included in this portion of the project are the necessary fittings and
 

valves to connect the new pipeline to the two reservoirsq and water
 

metering installations and'coumrdication equipment to facilitate ope­

ration and control of the system. The quality of the water coming
 

from the spring is nearly chemicaliy and bacteriologically excellent
 

so that no treatment
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is required. However, chlorination equipment will be provided so 
that a chlorine residua: jBan be maintained throughout thez: system 
to provide some protection against contamination entering the dis­
tribution system. 

Distribution System 

A total of 51.5 km ( 32 mi) of new water main will be 
installed in the distribution system in order to stabilize total system 
pressure, provide adequate service pressure and continuous service to 
all1 new-and- exis-tingcus-tomers., "A-lk'dte i i n-, aintenAnc e and re­
pair program will become operational to upgrade the cld network and 

maintain the new'integatied system. 

Pipe Size Est. Len h toibe installed
 

100 mm (4 i~n) k-, km., 
150 mm (6 in) 1,5,",,km
 
200 mm (8 in) .Im 2.3, 

300 n (12 in) 12.2 £m 

Total 51,5 km ( 32 ni) 

Services & Meters
 

An estimated 1,800 water meters presently in the system are
 

unrepairable and will be replaced. "Meters will be required for 
the 13,000 new yard hydrants ,which will be installed. In addition, meters 
will also be placed on all public faucets, public latrines, and public 
bath houses., This inma total requirement of 15,157 meters. To 
enable the water enterprise to maintain its meters, the meter shop, 
will be equipped with proper meter testing facilities and tools~and
 
the staff will be trained, See inputs.
 

Yard Hydrants
 

To achieve a maximum health impact, the prc posed project will seek to 
replace contaminated wells with yard hydrants. Current design calls 
for up to 13,000 of these terminals to be installed in the most congested 
areas of the city. The health impact study will determine the relative 
mix between yard hydrants and public fountains and the exact number= T O 
of each. There is ample time in theiproject implementation schedule 
to perform this analysisbefore installation of these terminals. Yard 
hydrants have been installed in other Indonesian cities 
under either donor Projects (10,000 in Denpasars 200 in 
Bogor) and the GOI is interested in using this approach inother areas. 

i - . '!,;.- :.:-:,i.;,.-.; ." :','/ ; W 
' ;' 

i , ,i; .- .! V' . I'*-, 
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Public Faucets, Baths and Latrines
 

At present there are no public water faucets in the city. The
 
project will install up to 200 of them which are znticipated to serve
 
a minimum of' 60,000 people. Ten public bathing facilities, which will
 
also include water closets, and an additional room for paramedical health
 
care, will also be constructed. In addition, the existing 147 public
 
latrines will be riven a facelifting and provided with water twenty­
four hours a day.
 

Groundwater Study
 

To insure that the benefits of this project flow to the lower
 
income families and the dcstitute, the central and city governments
 
have agreed to continue the present policy that there will be no more
 
industrial, commercial, or house connections to the city system until
 
additional water supply sources are located and brought into the system
 
for that purpose. Therefore, the proposed groundwate' studies have been
 
incorporated into the project as a necessary measure to enable con­
tinuance of the present policy by providing for an immediate search
 
for such additional source.- of water supply. See Annex B-7 foz a
 
description of the proposc, investigations. It is proposed that in
 

(
the area north o' the Kali Anjer, six four-inch holes be bored and 
logged to obtuAa ,nderground geological data. It is estimated that at
 
least four (f these holes will be expanded to twelve inches in diameter
 
ani tested foi" drawdown, yi-ld and quality. They will be capped for 
future integration into the system. It is further proposed that in
 
the area in and around Solo, twelve four-inch holes be bored and logged
 
a: above, except that twc o:" the holes may be drilled to as deep as 500 
feet to obtain geological data below that currently available. It is 
estimated that six of these wells will be ailarged to 12 inches in dia­
meter. No prediction is made at this time about the quantity of water 
which will be found an' rale available to the city from these investi­
gations. Since the water found would allow new service connections, the
 
water flows from these proposed wells are not considered as part of the
 
proposed project.
 

Fortunately most of the large industrial and comm~ercial firms 
as vell as the illitary hayw their own water supply from deep wells so 
the GOI is confident that with the inclusion of the groundwater studies 
as in integral part of the project, the present "no new connections 
policy can be ccntinuel. .%ere is also ample time in the project imple­
mentation schedule to complete the groundwater studies before construction 
of the new system is completed so that allocation of the new water suppl.y 
to the urban poor will not become an impracticality.
 



health, Social and Economic Impact Study
 

Since improved health is the project goaL and so little is
 
actually known about the health effects of such a project beyond a
 
general association between improved quality ant particularly, increased
 
quantity of water and a reduced incidence of' waterborne or "waterwashed"
 
diseases a study is proposed to continually evaluate the health, economic
 
and social impact of the project. Since none of the above terminal
 
facilities can be built until the new water main and distribution system
 
is constructed, there will be ample time to launch the impact study which
 
will determine exactly how many and where these terminals will be built
 
to maximize the social, economic and health benefits to the urban pooz
 
The study design will follow in eneral similar studies being conducted
 
in the Philippines. This study will be conducted by a local research
 
contractor in cooperation with the SWE and the Surakarta Health Service.
 
See Annex B-8.
 

Assumption for achieving outputs
 

The major assumptions for achieving the outputs included (a)
 
adequate construction capability exists in Indonesia, (b) the SWE will
 
be able to locate and repair leaks as well as manage, operate and maintain
 
the new system, (c) the yard hydrants wi11 effectively replace shallow
 
wells in large areas of the city, (0) public faucets and bathhouses
 
will be used by and adequately sere the needs of the very poor, (e)
 
the groundwater investigations ',.ill locate sufficient additional sources
 
of water which will be feasible to incorporate into the city system in
 
time to meet medium-term and long-range needs, and (f) a local research
 
institute is capable of working with the city effectively on a three­
year evaluation/impact study.
 

Linkage of outputs to project purposes
 

1. The increase~l amount, reliability and quality of water
 
delivered to the pi'usent users will be achieved with the construction
 
of the new water main, and distribution system and with the improvements
 
in the present system, including the repair of leaks, installation of
 
meters, and the eli ination of cross-connections.
 

2. The availability of such water to lower income families,
 
the poor and the destitute will be achieved by the installation of
 
yard hydrants, public faucets, baths and latrines. The continued
 
availability over the long-range to these people will be practically
 
possible only if alternate sources of water are found in time to
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meet demand. The Consultant feels it is a reasonable expectation
 
that the groundwater study will locate these sources.
 

3. The project outputs will be evaluated periodically during
 

project implementation and for one year after project completion by
 

means of the health, social and economic impact study.
 

4. Inputs (detailed financial plan is found in Part III C)
 

Technical Assistance and Training: Expatriate engineers will
 

be retained under the proposed loan as consultants to assist the 0O1
 

with the procurement of materials and construction supervision of the
 

project. To upgrade the new Surakarta Water Enterprisqthe GOI has
 

agreed in principle to the recruitment of more qualified individuals
 

for the three key management positions. See Part IV A.l. As a con­

dition precedent to disbursement there will be an agreed upon imple­

mentation plan that will formalize this agreement. It is envisioned
 

that the Training component of this plan will include a short period
 

of OJT for the three new managers at a more modern water utility at
 

another major city in South East Asia,(Singapore, Kualalumpur or
 

Penang.). In addition considerable technical assistance and training
 

will be provided to the staff in leak detectioq operation and main­

tenance, and meter repair. The management services started under
 

the design contract will be continued and coordinated with Cipta
 

Karya's Management Section. During the construction period, expa­

triate assistance will also be made available to further assist and
 

train the employees of the water enterprise in the conduct of leakage
 

surveys and in the repair of water facilities. It is expected that
 

this effort will reduce the unaccounted fcr water to at least thirty
 

percent by 1982. To assist the meter zepairshop an experienced meter
 

repairman will be retained for up tr three months to assist in setting
 

up the new equipment, to instruct ..L.t meter shop per;3onnel, and to
 

assist in implementing proper ro,"ord keeping.
 

Materials: The materials for the transmission main are
 

expected to come from the U.S. and will be funded from the proposed
 

loan. Asbestos cement and plastic pipe suitable for distribution
 

piping and service lines will d locally so these materials
 
will be available before the/main is constructed as will fittings for
 

the distribution piping. These items will be purchased by Cipta Karya
 

with GOI funds. Water meters and service fittings are not available
 

from Indonesian manufacturers and will be purchased from Code 941
 

sources. Valves for the distribution system are also anticipated
 

to come from Code 94f dounti"ies with loan funding.
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Construction: Construction will le by Indonesian contractors. 
All excavation is expected to be by hand, .nd the installation of dis­
tribution piping will utilize little or '>o equipment. The pipe for the 
transmission main is expected to be hancled by equipment due to its 
weight, but this is the only major use of equipment anticipated. The 
necessary equipment is available in country and will be provided for 
in the engineering services contract. Construction supervision will 
be performed primarily by Cipta Karya assisted by expatriate engineers 
under host country contract to Cipta Karya. 

Assumption for providing inputs: (1) That the Governor of
 
Central Java will grant in writing an additional allocation of 100
 
1/s to the city of Surakarta for a total allotment of 400 1/s from
 
the Cokrotulung Spring. This will be a condition precedent to dis­
bursement; (2) That technical assistance can be recruited and candidates
 
for training will be found; (3) That the materials will. be provided
 
on time and in sufficient quality and quantity; and (4) That the local
 
contractors are sufficiently skilled to do the job provided they are
 
properly supervised.
 

Linkage of inputs to outputs: The funds to be provided by
 
AID and the GOI should be sufficient to obtain the stated outputs.
 
An inflation factor for foreign exchange costs of 7% per year and
 
for local currency costs of 20%, 15%, 10%, 7%, 7 and 7% for the
 
years 1976-1981 was included in the cost estimates in addition to a
 
101 contingency factor.
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and .1. J. V'ar-rI; the other is Judith 'Ree's paper on domestic water 
supply in tie 'ort! oun lation's Infrastructure Problems of the Cities 
of ;)_velopin;, :ountries. loth combine extensive reviews of relevant 
literature with economic analysis to describe the state of knowledge 
about the effects of water supply and to point out inadequacies in 
wAhat is known f, r purposes of rational decision-making on investments. 

I.ead together, the two are striking for their similarity in identi­
fying issues and evaluating existing research. 

.aun~lers anc .arfod founO the major nonfinancial justification offered 
for water supply investments in rural areas has been the expected health 
benefits. Improved quality and increased quantity of water are expected 
to affect favorably the morbidity incidence of any or all of tne follow­
ing diseases, among others:
 

Ascarias is Trachoma Schistosomiasis 
Trichuriasis Typhus Dracon ias 
Uhipworm, Cholera Echinococ:osis 
Ilookwork Infectious hepatitis Dengue 
Paratyphoid ever Leptospirosis Clonorchiasis 

Sialmonellosii Typhoid Fever Diphyllobothriasis 
Ocabies Amebiasis Encephalitis 
Bacillary Dysentery West Nile Fever Filariasis 
Malaria Ioaiasis 
0nchocercias is 
Pargonimias is 
"ift Valley 'e., 
'l ilow -'evcr 

icaus, of va e of)' ecIo, or unusual ir'qporta ce, only a few of these 
diseases, mainly, tihe diarrheal diseases, have been subjects of exten­
sive epi.(emioL'nical st,,lies where water siippiy conditions entered 
e-:plicitly i,-tL th,-. resear'.h design. 

\lthough man,; )L' the stulies reviewe(I sulei,] from poor conceptuali­
zation or t i'"I'-t -t-tne'n1'ntation, taken as a uhole, the studies 

represent s i ,;.:: civt '~.,.,.nce that improve,; .ater supply is associa­

te,1 w.,it], .cr as.,i ii.i ,.. of enteric dis-ease. "irther, for most 

lai'rheal li cascs a.i( In infections, incidence i!,, inversely relatedto 
volume of . ate.-';, 'u~eholds that have -nore c)nvenient sources of 
,!ater an I have ,or,, Facil'ties for use of water (:,noor latrints, show­
ers, baths, basins) 'have lower infection rates. Tese findings confirm 
conclusions that any havye arrived at by intuition or common sense. 
These previouis studies do not provide a basis for estimating incremental 
health benefit,: that can be expected from incremental investments in 
w.Yater supply systems. Nor do the studies give any indication of what 
pre-existing o-onditions or what complementary changes, if any, are 
needed to realize the expected health benefits. 
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Saunders and Warford reviewed several studies which have attempted to
 

value health improvements, including one study estimating health bene­

fits due to improved water supply. Theoretical welfare economics con­

tains little to aiid these efforts. Lssentially, two approaches have
 

been chosen for lack of any better and because of their appeal to rea­

the present worth of individuals'
son. One approach is to estimate 

The method is to discount changes
more healthful and lengthened lives. 


in expected lifetime earnings due to improved health. The second is to
 

incurred due to morbidity and mortality. Included in
estimate costs 

these costs have been expenditures in giving birth, rearing and burying
 

children who die before becoming productive adults; costs incurred in
 

medically treating disease, in terms of hospital charges, drugs, medical 

attention, and income lost by family me.,bers caring for the ill; ane,
 

income lost due to forced absence from work while sick or due to
 

decreased prodm,-tivity while working. :either of these approaches is
 

based on firm theoretical foundations. Nor is there a concensus on
 

is best to value human life and health. One justifica­which of these 

tion of using one or the other of these approaches is a negative one:
 

is either completely
that the alternative is to conclude human life 


worthless or infinitely precious. The rationale for a valuation of
 

health benefits is to be able to -ompare quantified benefits with the
 

costs of improving health. The Pyatt and Rogers study made these cal-


Rican water supply project and estimated a bene­cilations for a Puerto 

fit-cost ratio that approached unity at some time over the life of the
 

project, depen'in? on what discount rate used. The benefits were
was 

conservativeLy csti-ate,l -is those resulting solely from declin- in inci­

,,ice of three irmps of 'isease.
 

Judith *ees in the Ford FoundationNie paeor on ,i, rr.,ztic v-ntfer supply by 

from haunders and Warford's mainly in its recorunendations
study differs 


needed in
for further rescarch. 'T1e author feels that more research is 


the following areas:
 

i. The 	 between service and health benefits:relationship levels of 

much research suggests a relation between quantity of water used and
 

health, but the shape of the function relating incrementsimproved 
in health !enefits to increments in water consumTed is completely 

unknown. 

water2. The rolrtionshlip between real costs to users of obtaining 

and 	 deman' For ;-ater. Thth relationship can b broken into two parts: 
waterrelati'.,, L -c-i,,ients ii, .ater used to decrements in distance has 

to be carricd for houseoldt without house connections, and relating 

increments ji. water used to decrements in unit price for connected 

households. 

3. The relationship between the provision of improved water supply
 

and the provision of complementary improvements in public health,
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such as, solid waste iisposal or health education. 

4. The interaction 	ot liseases directly affected by water
 

supply with those which are not, such as, malnutrition or
 

respiratory diseases.
 

The author also suggest a form of research:
 

"A full study would 	 introduce different water systems in 

similar areas, giving families different quantities and
 

forms of supply, while adding improvements in sewerage, 
medical care, or education, as well as pure water." 

The major conclusLons to bc drawn from-, these two studies and their 

review of thr, literat: re oni the impact of water supply investments 
are: 

1. }1ealth effects are the main extra-financial benefits of 

water supply investments. 

2. i ttle is knc,'n 	 about the health effects beyond a general 

association 	between improved quality and, particularly, increased 
1quantity of vater an a reduce(l incidence of enteric disease. 

3. or the purrp,:se of rational investment decisions, more infor­

matioi Ls ne le,! about tho effect on health of the design of water 

proj. cts ail about the social, cultural, economic, and edu!a­

tional environmert for which projects are designed. 

2. Indonesian rEealtL '.o, itions 

a
The best information available on Indonesian mortality indicates 


relatively high crude death rate of 17-19 per 1000 population and
 

infant mortality ratc of 125 per 1000 live births. A 1972 Depart­

uient of '1Teulth stdy lists diarrhea and enteritis in children under
 

age twe as the leading caurse of mortality. 507' of deaths are among
 

pre-schoCol rhidren. T-hile the diarrhea-enteritis complex is caused
 

by a variety of soc io-econo.iic and other determinants, the quantity
 

and qual ti of water supply is an important variable. For this rea­

son, one, o ti.: top five hvalth priorities of the Second five-Year
 
!)evo!opr r' 'ao1 is to increase environmental sanitation facilities.
 

in terms f)o -orbidity, recent surveys show that 57-67, of the popu­

lation ias ill ,ithin the last two weeks and 8,-9% of pre-schoolers 

were ill within the last t.'o weeks. Anongh those ill, 47% either 

sought no treat ient or practised self treatment. Therefore, clinic 

and hospital records provide incomplete measures of morbidity. Only 

the most severe cases of diarrhea and enteritis come to the attention 
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of ,tdiica] 'Phes( constitute 5/, of clinicprrso-el. cases total 

visit- and abotit 12"' of hospital patient morbidity.outpatient 
lowever, the:e morbidity estimates are felt be low and notto 

representative of the true disease prevalence patterns of the 

population. 

The inistry of oalth has dedicated itself to an extensive program 

aimed at improving the health and wellbeing ofof rural saiiitation 
its people. This program is being provided assistance by UNICEF 

loan which wouldand 1h-!,0.".i\i presently lhas penr'ing a proposed 

assist iA training pursolnel for implementing this program. The 

of lublic Works has been active in improving the waterMinistry 
This programsupply of thc! municipalities throughout Indonesia. 

with foreign assistance being pro­continues t.. he actively pursued 

viled by thi V.orl i Bank, tho Asian Development Bank, and the govern­

gritain, Australia, Germany, Switzerland, Japan, andat 
F'rance. UfAil) has provided technical assistance for three cities"
 

-emarang, irabaya, and %"irakarta. The proposed loan for Surakarta
 

is the first propose( USAID assistance for construction of potable
 

Even with extensive assistance, the need for
 

ments of ('rt, 


water facilities. 

far greater than what can be provided,
water si1,uply facilities is 


both in the utrban and rural areas.
 

3. Surakarta iealth 'onditions
 

The statistics for Surakarta show a high mortality rate among infants 

(see chart .'.-1 Annex 2 1(b). 

:harts ,-2, A-3, an,1 A-4 show reported incidence of water-bornedis­

eases in "'urakarta, .emarang, and Surabaya. It can be seen from 

these charts that water-borne diseases are endemic in these cities,
 

Leing endemic throughout Indonesia. Howard
and are accepted as 

their study of the numerous shallow wells
1lumphrey and Sons found in 


throughout the city a very direct, positive relationship between
 

population !ensity and contamination. Most of the wells in areas
 

having over 200 people per hectare showed positive coliform counts.
 
'oliform bacteria is indicative of contamination by human excreta,
 

excreta, back to man, that water-borneand it is from mail, by way of 
Surakarta becomes more populated, the
diseases are transmitted. ,ks 

increasing the prob­rate of contamination is Iound co increase, thus 

ability of epidemics of water-bo-:ne diseases. One must look not only 
futureat what the problem is today, by what it will become 4.n the 


if no action is taken.
 

The proposed program realizes that potable water is not the sole 

answer to th, control of disease. Excreta dispoal is also important, 
for it is through excreta that cholera and other harmful bacteria 

pass from man to his environment. If excreta can be kept from the, 



water supply,:nch of the battle would be won. However, excreta 
must also be kept from flies or the bacteria may be spread to 
foeo., dishes, and utensils by the flies. At present, the city of 
'urakarta has 147 pablic latrines of which 79 have water a few 
hours each day. All these facilities will be supplied with water 
from the imrp(oved system on a twenty-four hour a day basis. This 
will assist in properly disposing of excreta within the city. 

Another Luied of water for proper sanitation is bathing. The pro­
posed impi'ovements will include the construction of ten new public 
haths. This is admittedly an experimental program to see how the 
public baths a;e accepted in the comunity. Public baths have been 
proposed for several cities in Indonesia, but as yet none have been 
conusF ructed. Three questions arise wherever public baths are pro­
posed. ::'irst, will they be acceptable to the people; second, how 
are they to be operated and who )s to operate them; and third, 
.should there be a charge for the use of the public baths? Initially, 
it is proposed that the Surakarta Water Lnterprise operate the baths. 
At pi:°sernt, they are operating the public latrines and this would 
.Iuat be an expatsio. of their present responsibilities, It may be 
that the city .'ill later transfer the responsibility for the latrines 
and i.ublic batls to the city's health department or perhaps the city's 
department o' public works. 

To be effective, a pDablc water system should serve as much of the 
population as possible. To attempt to do this several design fea­
tures have been incorporated into the proposed project. (1) The pres­
ent no new service connections policy for industrial, commercial, and
 
residential consumers will be continued until alternate, additional
 
sources of w.ater are located, (2) Up to 13,000 yard hydrants will be
 
installed in the nost congested kampongs as a low cost alternative
 
to contamiiate(! wells, (3) Up to 200 public faucets and ten public
 
bathhouses will be constructe-1, and (4) The present 147 latrines
 
will be rc.hahilitatec! and supplied with water 24 hours a day. 

To obtain inaximium health benefits, a water supply project should be 
accompanied by a health eucation and personal hygiene campaign and 
the consumer should be encouraged to use potable qater for all pur­
poses related to health such as drinking, food preparation, bathing, 
etc. To attovipt to do this two proposals are being discussed with 
the (mG. 7irst, the Director of the Surakarta Health Department, 
Dr. .ohali has expressed interest in both a health education cam­
paign an,! the possibilities of a paramedical health unit attached 
to each bathhouse. It is envisioned that these units would be an 
extra stall manned by a healthworker who would dispense health 
and sanitation literature, soap, eye and skin ointments, diarrhea,
 
cold ar.d headache pills, etc., to the very poor and destitute people 
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on the city's; social register. Ie has agreed to request personnel 

an, funds FIr these two programs in his annual budget reluests a 

year prior to project completion. This understanding will be
 
Secondly, discussions
v:ritten into tl:e loan agreement as a covenant. 

ire being ht%1d' with the [ in an attempt to lower the cost of water 

to the poor Fromi the public faucets. The ('O1 is very interested with 

the concept iin principle, but the administrative mechanism has not 

been worled mit as yet. See discussion of water use from public 

faucets, Annex B-2.
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Part III
 

B. Lngineering Analypis
 

1. Potable Water Source
 

Although the City of Surakarta is on the upper reaches of
 

the Solo River, the longest river on Java, the river is not a reliable
 

source of water for it has in recent times gone dry during the dry
 

Use of the Solo would require upstream storage or off-stream
season. 

storage. HH&S did not find any reservoir sites in the vicinity of
 

the city. Any upstream storage would require a dam, a pipeline longer
 

than the proposed new transmission main, and a water treatment plant,
 

and can be ruled out as being more costly than using the Cokrotulung
 

Spring. HH&S ruled out off-stream storage due to the large quantity
 
tored which would make this approach
of water which would have to be .­

too costly. The one possible competitive source found by HH&S was
 

groundwater; Although there are good indications that groundwater is
 

present, and very likely in adequate quantities and quality to meet
 

the city's present needs, -his source remains unprove. Even assuming
 

Ihat groundwater is present, HE& determined that the Cokrotulung
 

Spring provided ,.more economical solution for the additional 150
 

liters per second. Annex B-2 has updated this analysis using the
 

present additional allotment of 250 liters per second and the Con­
found by HH&S, that
sultant's cost data. The result remains as 


Cokrotulung Spring is the most economical source for additional
 

water supply for the City of Surakarta.
 

This spring flows at an almost constant rate of 1,500 liters
 

per second and is the source of practically all water for the present
 

municipal distribution system. The Governor of Central Java agreed
 

at the time of the Humphreys' study that the city could have an ad-

During design of
ditional 150 liters per second from the spring. 


the present project, the Governor agreed orally to increase the allot­

ment to the city by an additional 100 liters per second for a total
 

allotment of 400 liters per second. The Governor's formal approval in v
 

writing is expected shortly. If a copy is not furnished USAID prior to
 

signing of the loan agreement, it will be included as a condition pre-

See Part
cedent to disbursement of any funds under the proposed loan. 


IV D.
 

2. Water Quality
 

It was determined by substantive testing under the Humphrey
 

study, that the quality of water from Cokrotulung Spring is excellent
 

physically, chemically, and bacteriologically. The consultant also
 

concurs that no treatment is necessary to make this witter potable.
 

But the consultant has recommended that the water be chlorinated, in
 

order to provide protection against possible contamination which may
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the 
The practice recormended
 

enter/transmisson and distribution system. 

customers and should be
 is one of safeguarding the system and it& 


folloed.
 

Water Intake Structures
3. 


serve the
 
The original intake structure, which will remain 

to 

where
 

old transmission main, is constructed over the 
principal area 


This water is retained within
 the spring bubbles from the ground. 
 ransmission
 
the structure and feeds directly into the inlet 

to the 


main with the overflow going out into a stone-pitcher? 
crystal clear
 

In anticipation of the construc­spring water surrounding the structure. 


tion of the new transmission main, Cipta Karya has 
designed and constructed
 

a new intake structure to feed the new transmission 
main. This structure
 

is within the same pool of water over another area 
where the pure spring
 

The new main will be fed
 
water bubbles forth from beneath the ground. 


additional intake facilities will be re­from this structure so that no 

The water level within the pool is maintained
 

quired for this project. 

The excess flow of the Spring drains
 by removable wooden weir boards. 


almost immediately into the Pusur River,a tributary 
of the Solo River.
 

The original pipeline went from the intake structure 
across the
 

Kalii Pusur to a grit chamber. This structure was installed to remove
 

any possible sand or grit which came from the spring into the pipeline.
 

Experience has shown that this operation is not required 
as the water
 

On the basis of this past
from the spring is free from sand and grit. 


experience, a grit chamber will not be installed on 
the new transmission
 

main.
 

During the last year, the Kali Pusur has eroded the 
area where
 
This section
 

the existing pipeline crosses causing the pipeline 
to break. 


has been replaced and Cipta Karya has taken steps to 
protect the area
 

The consultant has also recommended construction
 against further erosion. 
 The
 
of additional works to protect against further damage 

from erosion. 


consultants recommendations are currently undergoing 
review by the Cipta
 

Karya and USAID. If agreement is not reached on a program to protect
 

both the existing transmission and the new transmission 
main against
 

co further erosion of the stream bed of the
 possibility of damage d-' 


Kali Pusur including assurance of GOI funding by the 
time the proposed
 

loan agreement is signed, such a program will become a condition pre­

cedent to disbursement. See project issues.
 

4. Transmission Main
 

a. Existing Main
 

The existing gravity transmission main constructed in 1929
 

runs from Cokrotulung Springs (elevation 208.1me'ers) to Jebres 
Resevoir
 

(high water level of 115.5 meters) by way of the Kartosuro 
break pressure
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Tank (HWL of 149.0 meters). The main is constructed of 490 to 450 mm
 

(15.75 to 17.72 in) steel pipe with lead joints. The pipe is protected
 

externally with a jute reinforced coating but despite this precaution,
 

the pipe has shown some damage due to external corrosion. The consultant
 

has found some of the soil along "he pipeline rout-- aggressive towards
 

steel, In 1952 a short section of about 36 meters
 

of this main within the city required replacement because of such cor­

rosion. In 1971 a further section of about one kilometer in the same
 

area was replaced by concrete-lined ductile iron pipe.Clearly this main
 

will be subject to ever increasing trouble. Once the proposed new main
 

is installed1 and better still if ground wate, is found%[ some flexi­
bility will exist to shut down the old main long enough for a major
 
overhaul.
 

b. Proposed new main
 

The proposed new gravity main has been designed to carry
 

250 liters pe7 second and will also go from Cokrotulung Spring to
 
Kartosuro and then onto Jebres Reservoir. The route was selected
 
by the consultant after analyzing several possible alternatives. It
 

is approximately the same route as proposed by Howard Humprey & Son
 
and it has been approved by Cipta Karya. This route has been determined
 
to be more economical than following the route of the existing pipeline.
 
Environmental effects, were also considered. See item 1.0 below and Annex
 
C. The Consultant attempted to keep the two pipes separated wherever
 
possible to assure that a possible rupture in one would not cause both
 
mains to go out of service which would cut the city out of water.
 

Ductile iron pipe has been recormneded by the consultant as
 
the most suitable material for the new transmission main. The consul­
tant has investigated and is familiar with various materials. Cast
 
Iron was ruled out for it would be more costly because of freight,
 
have less strength, and be more difficult to handle due to weight than
 
ductile iron which possesses the corrosion resistant properties of
 

Cast Iron. Steel has been ruled out due to the anticipated problems
 
in providing an external protection for the pipe. It is felt that,
 
with the handling the pipe would receive during shipping, the integrity
 
of any coating would cease to exist before it arrived at the job site.
 

Installation of a protective coating as placed would require expatriate
 
supervision and most likely technicians, and equipment would have to
 
be imported to wrap the pipe. The soil was found to be too corrosive
 
for a simple coal tar enamel external coating. Further, if the greatest
 
pipe life is to be obtained from a steel main, it should be concrete
 
lined. If this were done at the factory, it is anticipated that the
 
lining would be damaged during shipping. It is doubtful that backfilling
 
during installation could be economically controlled to assure that
 

excessive deflection did not occur. Thiscould cause damage to factory
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placed concrete lining. There is no equipment in-country which can line
 
Steel
the steel pipe in-place, a better practice for 	this type of line. 


(AC) pipe does not offer
has therefore been ruled out. Asbestos cement 


the safety and security desired in a major pipeline as here being con­

not available in-country. The cost
structed. The sizes required are 


delivered in Indonesia of asbestos rement water pipe is comparable to
 

that for ductile iron pipe. The lack of significant cost savings
 

to AC pipe, the greater strength and reliability of ductile
attributable 

iron, and the longer life of ductile iron support the selection of
 

Prcstressed concrete pipe manufacturers
ductile iron pipe over AC pipe. 

too small for them to import
have indicated that the proposed project is 


a plant and manufacture pipe. Weight would cause shipping costs to be
 

excessive for importation of this pipe making it more costly than other
 

materials.
 

Plans have been prepared for the new transmission main but
 

have not yet been formally approved by Cipta Karya of USAID. Formal
 

approval will of course b required prior to the ordering of any
 

materials for the new transmission main.
 

Spring to the ci::-i, Jebres Reservoir was constricted. 


5. Storage 

In 1929, when the transmission main was laid from Cokrotulung 
It is a covered 

concrete structure and has a capacity of 2700 m (0.7 million gallons)
 

with a top water elevation of 115.5 meters above sea level and a
 

bottom water level of 111.5 meters. This reservoir was designed with
 

an inlet and outlet pipework so ariinged as to permit a self regula­

ting "floating storage system". Because of the present high demand
 

for water it is riot being operated in this manner. However, an attempt
 

is m to fill it once a week.
 

On the recommendation of Howard Humprey and Sons, Cipta
 

Karya 1 constructed a new reservoir adjacent to the present break
 

pressure tank at Kartosuro with a capacity of 4,679 m
3 (1.24 million
 

gallons). Thi.s reservoir will be placed in service when the new trans­

mission main is installed and will provide additional flexibility in
 

the operation of the water uysLem.
 

The project includes the necessary fittings to connect the
 

new Kartosuro Reservoir to the new transmission main and the installa­
tion of appropriate metering devices at Kartosuro Reservoir and the
 

replacement of inoperative meterij devices at the old Jebres Reservoir.
 

6. Distribution System
 

The distribution system which is fed directly from the trunk
 

main covers the older part of town and includes about 106 kilometers
 

of pipeline with diameters varying from 150 mm 	to 60 mm. See map
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ANNEX B-2
 

Almost all the existing pipes in the distribution system are
 
believed to be made of cast iron with lead joints. Both HH&S and
 
the consultant found them to be in generally good condition and
 
determir.ed that there was considerable life left in these pipes
 
which were examined. In 1972, approximately 35 km of the distri­
bution piping were lined with cement under a New Zealand air project..
 
This should have increased the integrity of the system in some areas.
 
However, it has not been possible to establish positively the design
 
pressure of this pipework. HH&S estimated that the present wall
 
thickness is approximately 75% of Class A British Standard Pipe
 
which has a maximum test pressure at site of 61 meters (86.6 psi)
 
or a factory test pressure of 92 meters (130.6 psi). With these
 
test pressures it appears that it would be undesirable to increase
 
the distribution pressure in the city system above fifty to sixty
 
psi. Present system designs have bh-en prepared with this fact in
 
mind.
 

While it would be optimal to construct a distribution system
 
which would provide high pressure at the most remote part of the
 
piping network, every hour of every day, regardless of the demands,
 
such a system is substantially more expensive to build than one in
 
which lower (but safe) pressure at the extremities of the piping
 
is tolerated. The Surakarta water system is designed for this
 
lower but acceptable pressure. Basically,the system will permit
 
adequate pressure for all two-story buildings in the city. For
 
higher elevations pumping will be required.
 

The lower elevation of the city is in the range of 85 meters
 
above sea level. The maximum static pressure from Kartosuro
 
Reservoir is approximately 92 psi in the present distribution
 
system. If such pressures do in fact come to exist in the low
 
usage periods of the night, considerable damage could be caused
 
to the older pipes in the system. Normal operation and water
 
usage is expected to keep the pressure considerably below this
 
level, with Jebres Reservoir providing the hydraulic control for
 
the system. The maximum static pressure fromJebres Reservoir
 
is anticipated to be under fifty pounds per square inch. There
 
appears to be no justification to install pipes capable of pro­
viding service pressures greater than 100 psi.
 

The design choice for distribution pipe material should be
 
made on the overall cost comparison between the materials suitable
 
for the pipe function. With the opening of a new joint venture,
 
both plastic and asbestos cement pipe will be available in suitable
 
quality and quantity in Indonesia by July of this year. Since it
 
is felt that production of pipe and other water-works material in
 
Indonesia should be encouraged and since the cost of locally pro­
duced plastic or asbestos cement pipe is anticipated to be less than
 
imported pipe, it is proposed that all distribution piping, except
 
that required for bridge crossings of water courses bemade from
 
one of these two
 

http:determir.ed
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materials. The locally produced plastic pipes are of good quality,
 

made to international standards with slip-on rubber gasketed joints.
 

The asbestos cement pipe also wil4 be manufactured to international
 

standards by a well known and respected firm, the Jates Hardie Company
 
a site located
of Australia which has entered into a joint venture at 


1west of Jakarta. They plan to pressure test each length of pipe
 

produced and to conduct distructive testson 2% of production. Since
 

this firm will be manufacturing pipe to international standards and
 

not to American standards, compatible fittings and valves will not
 
P.T. James Hardie Indonesia has
be available from the United States. 


been working with local foundries,assisting them in setting up to
 

produce pipe fittings. '1,ey also intend to monitor production to assure
 

Valves will have to be imported. Compatible valves are avail­quality. 

able from Code 941 countries within Southeast Asia.
 

Asbestos cement pipe does require proper installation or
 
Imported asbestos cement
breakage due to beam failure will occur. 


pipe has been installed successfully in Indonesia, however, to assure
 

proper installation procedures, competent technical assistance will
 

be provided by the Consultant and supplemente!d by the pipe manufacturer.
 

Installation will be under the inspection of personnel from Cipta
 

Karya with assistance from the city and from the Consultant. It is
 

expected that the GOI will purchase all locally produced pipe as
 
See part III. c.
part of their contribution to the project. 


7. Service Connections
 

It is known that many of the services to houses are in need
 

Existing services observed by Howard Humphreys &
of being replaced. 

Sons and the Consultant were noticed to have deteriorated. Most services
 

Repairs
are galvanized pipe and have been in place for many years. 


have been made by wrapping with rubber and placing mortar -around
 
the patch. When the new transmission main is placed in service, the
 

increased pressures in the system are expected to rupture many of
 

these repairs. It is expected that, upon inspection, it will be
 

found advisable to replace the service piping rather than repair a
 

badly deteriorated service pipe. Material for these repairs and
 

replacements are included in the project.
 

The additional water to be supplied by the new transmission
 

main will enable the installation of 200 public water faucets, ten
 

public baths and an estimated 13,000 new private yard hydrants. All
 

will require new service piping which is to be provided under this
 

project. Service piping will be plastic tubing manufactured in Indo­

nesia to international standards. This material is satisfactory for
 

Plastic tubing is expected to be purchased
use as service piping. 
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with GOI funds. Service fittings are not manufactured in Indonesia and
 
will be purchased with the proposed loan funds.
 

8. Water Meters
 

It is estimated that 1,800 meters need to be replaced on
 
existing services. These meters are old and beyond repair. New meters
 
will also be required for 147 latrines, 200 public faucets, and 10 public
 
baths. Meters will be installed on the 13,000 yard hydrants
 
for installation. This gives a total of 15,157 new meters to be
 
purchased with loan funds.
 

The present meter testing facilities are inadequate to allow a
 
proper testing program. h new meter test bench will be provided under
 
the loan to enable proper testing of the meters. Other necessary tools,
 
equipment and parts will be purchased to assure that meters can be proper­
ly maintained. An experienced meter repair expert is provided for in the
 
training plan to assist for up to three months in the set up of the new
 
meter testing facilities, instruct the meter shop personnel in proper
 
maintenance procedures including keeping meter records, and assist the
 
water enterprise in the initial operation of the new maintenance program.
 
As an alternative the tender for meters might possibly require that the
 
supplier furnish this expertise.
 

9. Reduction of Leakage 

The Consultant has conducted a leakage survey as part of his
 
contract and has located considerable leakage in the system. It was
 
impossible to do a complete survey of the system, which was beyond the
 
scope of his contract responsibilities, for there are areas where the
 
pressure was not sufficient to enable leakage to be detected. The bene­
fits or such a survey in Surakarta are evident in the fact that the
 
consultant found twenty seven leaks which, when combined, accounted for
 
25.5 liters per second water loss. This is 16.6 percent of the present 
capacity of the transmission main. These leaks are to be repaired by 
the Surakarta Water Enterprise. See Annex B-2 for Consultant's Report. 

As stated above, pressures throughout the system will be in­
creased when the proposed project is completed. This increased pressure
 
will cause the aged pipes to fail in spots where corrosion has occurred
 
and will rupture some of the leaks which have been repaired using bands
 
of rubber and home made steel holding bands. This increased leakage will
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be particularly evident at the service connection and should occur almost
 
are put in service. Since much of
immediately after the new facilities 


this leakage will not be detectable by surface observation, a continuing
 

program of leakage detection is a necessity. This increased leakage
 

could consume a major portion of the increased supply if the leaks are
 

not promptly detected and properly repaired.
 

Cipta Karya will turn over to the Water Enterprise the leakage
 

detection equipment purchased under the design contract and the city
 

will continue a leakage detection program with the personnel trained by
 
If USAID is not
the Consultant during the current design contract. 


satisfied with the efforts of the GOI to initiate a leak detection and
 

repairs program by the signing of loan agreement a condition precedent
 
to obtain such a program.
to disbursement will be include 


10. Environmental Assessment
 

Since the primary purpose of the project is to increase the
 

potable water supply for Surakarta, the project is expected to have a
 
A detailed dis­favorable environmental impact on the city's residents. 


cussion of the environmental considerations is presented in Annex C.
 

The most significant contribution of this project to the environ­

mental well being of the people will be the expected improvements in
 

health and sanitation ,including gradual reduction of the high incidence
 
areas served by the improved water
rate of water-borne diseases in the 


system. The health benefits are-discussed in Part II B, Part III A and
 

Annex B 1.
 

E,.vironmental concerns for the short term are directed to
 

possible damage or inconvenience caused during the construction phase of
 
for proper
the project. The consultant has been instructed to provide 


to the city's environ­control of construction and detrimental efficts 

ment should be insignificant and of short du1ration.
 

The longer term concerns are relared to the integral relation­

!;hip of wter systems and vaste water disposal including the use of public 

water facilities. In si.ting the facilities, care is being taken to insure
 
that there is adequavte drainage. In addition, the city is moving forward 

with drainage projects primarily in agreement with the recommendations
 

contained in the report of Howard Humphreys and Sons.
 

It is concluded that the project as proposed will enhance the
 

environment of Surakarta.
 



40 	 U 

11. Summary Conclusion and 611(a)(b) Finding, 

of Hilt& as prepar!ed i.n December 1971,The pre-feasibility report 
is the basi.s for the project to be fianc Z7:,yr the proposed loan. The 

comple ted constructionl plans for' the pro-
Desetcosultant B/OAthas 

- system -mprovements i- ad, a--~--­
posed transmission man_-n'igrbt in and 
scope of work for the investigfation of the groundwater potential 

around Surakarta'. 

estimates and considers them
The USAID has reviewed the cost 

as being reasonably firm estimates of the coat of the proposed project
fort'' 

cost to the U.S. Government, after sufficient allowance 
and of the 

The waximum cost of the proposed project to ti.
inflation was added. 

US. Goverment is,)set at the amount of the proposed loan with any
 

overruns being the sole responsibility of the Government 
of Indonesia,
 

Cipta Karya and USAID will approve all construction plans,
 

specifications and bidding documents prior to commencement of 
a
 

funded unmder the proposed loan.construction to be 

.Th. rat ol' return, based on cost estimates.aind 
in this PP, is estimated at 19%.

inb~er. of'~wrv c 

zthL the projecL is tclhnically sound as 

. 1'i "Inaa lcii,and other
1L C T 7 . 

pi3...ri ,v i, , :, :,-t ,u '~; ,e' . t.ri: pr(.' : lnaata reasonably firm• 	 c,' t h, 

!_X.', .. .,: ' . ,. . ?.vrw'rumnt hiibeen made and that a , 
.

$2r 
",
. Lh " 

l.! , tr, t-,. 1:i,; been ;,rade. Therefor Section
cciuj.,i 'to I.i.,:i b~z 
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PART III
 

C. FINANCIAL ANALYSIS
 

1. Alternative Sources of Financing
 

This project is part of the U.S. Government contribution to
 

the IGGI non-food assistance to Indonesia through GOI fis'al year
 

1976-77. The GOI has specifically requested AID assistance for this
 

health project. See Annex H. Alternative financing is not now
 

Exim Bank has expressed no interest in
available from other donors. 


financing this project.
 

2. Financial Requirements - Project Costs
 

The Summary Cost Estimate table I shows the AID loan of
 

$6,800,000 financing 64% and the 00I contribution of the equivalent
 

of $3,800,000 financing 36% of the total project costs of $10,600,000.
 

All of the AID loan would be used for foreign exchange costs except
 

$368,000 which would be converted to local currency for payment to
 

Indonesian consulting firms for service performed concerning the proposed
 

impact study and the ground water study.
 

Materials and equipment costs are based on 1975 prices,
 

provisions are made for contingencies and inflation. An allowance for
 

contingencies Lnd inflation is built into each of the major cost items
 

for services.
 

II and III set forth the estimated schedule of
Tables 
disbursements for US dollar costs and local currency respectively.
 

3. Arrangement for Provision of Funds
 

will be forty years with a
The term of this loan to the GOI 


ten year grace period. Interest during the grace period will be at
 

two percent per year and there after at three percent per year.
 

Principal and interest will be payable in U.S. dollars in level semi­

annual installments.
 

Local currency, with the exception of the equivalent of
 

US$368,000 for the impact study and the ground water study, will be
 

made available to the Cipta Karya for implementation of this project.
 

USAID/Indonesia will convert US$368,000 to local currency for payment
 

costs of these studies which will be performed by an Indonesian
of the 

firms. Direct Reimbursement Authority will be required to accomplish
 

this type of disbursement.
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4. Financial Viability of Water Authority
 

a. Water Rates
 

Water rates which are now in effect should remain as
 

established until such time as improved service is operationol.
 

Benefits to the existing consumer should be realized in CY 1981 at
 

which time new services will be extended to consumers utilizing yard
 

hydrants as well as expanded service to public bathhouses, public
 

faucets and public latrines.
 

Effective January 1, 1981 water rate tariffs must be
 

revised to include the new customers as well as existing and be
 

established at levels to reflect the consumers ability to pay for the
 

costs of the service with a requirement to generate adequate revenues to provide
 

for a) O&M expenses, b) taxes or tax equivalents, c) capital, improve­

ments funded from revenues and d) debt service.
 

Proposed rates establish a monthly charge plus a base rate
 

for normal water consumption by four catagories of customers e.g.
 

social, residential, commercial and industrial. The proposed water
 

rates for CY 1981, 1982 and 1983 must be in effect to generate adequate
 

revenue to assure financial viability of the Water Authority. Effective
 

January 1, 1984, through the life of the second step loan if7.-m the GOI
 

to the Water Authority, the monthly charge must be increased ten percent
 

per year and the water rates must be increased seven percent per year.
 

See Annex B.4 for Consultant's preliminary findings and recommendations
 

regarding present and future water rates in Surakarta.
 

b. Revenue and Expenditures
 

Table IV sets forth the projected revenues and expenditures
 

of the Water Authority for the period CY 1977 through 1988.
 

i. Revenues
 

Revenue generation is based on the proposed rates as
 

discussed above with all revenues obtained from the sale of water and
 

related services.
 

ii. Expenditures
 

Labor Costs
 

Labor costs are based on a wage survey conducted
 

in the area. These costs have been escalated 10% per year through
 

CY 1988. With the expansion of the plant additional employees will be
 

required, this has been considered in projection of these costs.
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Material, Electricity & Chemical Costs
 

The consultant, Burns and McDonnell, 
has prepared these
 

cost estimates based on plant requirements 
through CY 1988.
 

Minor Capital Improvements
 

Costs are based on $20,000 per annum 
escalated at 10%
 

per year. Minor capital improvements will not 
be capitalized.
 

Depreciation
 

Depreciation is computed on a straight 
line basis during
 

the useful life of the assets.
 

Debt Service
 

The second step loan to the Water 
Authority will be on
 

Costs are based on the
 
the terms as described under item 

5 below. 


equivalent of a US$6 million loan 
with an effective date of January 

1,
 

1977.
 

iii. Net Income
 

The assets of the Surakarta Water Works, as presently
 
Upon creation of
 

structured and organized, consists 
of property only. 


the Surakarta Water Authority it
will acquire all assets and operate
 

on revenues generated from the sale 
of water and related services.
 

The losses are
 
Table IV reflects net losses for CY 1977 through 1979. 


From a cash flow projection
 
because of depreciation during these 

years. 

The loss carry forward should
 

the Authority can continue to function. 


be applied to the net income generated in CY 
1980 prior to distribution
 

of net income as stipulated in the 
Surakarta Second Level Region Major
 

Starting with
9 76 dated February 16, 1976. 

Decree No. 33/Kep/B.4/1

CY 1980 revenues are more than adequate 

to provide for all costs
 

including debt service which start 
in CY 1983.
 

5. Second Step Loan
 

The GOI through the Directorate General 
of Housing, Building,
 

lend to the Surakarta
 
Planning and Urban Development (Cipta 

Karya) will 


Municipal Water Enterprise an amount 
in Rupiah equivalent to be an
 

estimated US dollar six (6)million 
(computed at a rate of exchange of
 

US$1 equals Rp. 415) in exchange for 
the transfer to the Enterprise
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of all physical assets after completion of the AID financed project as 

described unier T1hrt TT tr this paper above. 

The structure of this second step Loan Agreement sh:,," be 

siimilar to that used bv the CO1 and the cities having water .'i', ly projects 

funded with assistance from the ,orld Bank. A copy of -%c61 a jample 

loan arree ment can he found In Annex B.4 of this paper. 

Principal Amount of the Loan 

The principal amount of the loan is estimated to be the 

equivalent of I'S dollar six million. 

Repayment of the loan 

The Prnterprise shall repay in Rupiah the principal amount of 

the loan in forty-eight (42) ecual semi-annual installments of nrincipal 

and interest combined, the first paliment shall be made on January 1, 

1983. 

In te rest 

The loan shall bear interest at the rate of nine percent (9%) 

on the principal amount of the loan outstanding from time to time 

after January 1, 1983. 

Payment Dates 

Payment of principal and interest on the lgan shall be made
 

on January Ist and June 30th of each year during the repayment period
 

of the loan.
 

Audits 

At the end of each fiscal year the ST will have its accounts 

and financial statements (balance sheets, statement of income and 

expenses and other related statements) for the year audited in 

accordance with appropriate auditing principles consistently applied, 

by independent auditors acc-ptnble to the central government of 

Indonesia. As soon as available but in any case not later than six
 

months after the end of each year, certified copies of its financial
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Table ii 

SURAyARTA POTABLE WATER 
Schedule of Disbursements 

F~reign Exchange (US dollmrs) 
(In Thousands 

Description 
Project 
Costs Ist 

1977 
2nd 3rd 4th 1st 

1978 
2nd 3rd 4th Ist 

1979 
2nd 3-1 __th 1st 

lqs0 
2nd 3rd 4th Ist 

198 
2nd -r; 4th 

q92 
ist 2nd 3rd .t_ Thto! 

Transmission 3218 3218 '218 

Distribution System 

Service Connections 

83 

1003 

82 

85 

1 

437 481 

83 

!003 

Tools & Equipment 105 85 70 105 

Sub-Total 4409 3470 1 20 '37 481 __109 

Engineering Services 

Training 

Ground Water Study 

Impact Study 

427 

140 

364 

150 

42 32 

50 

32 

50 

26 

50 

26 

10 

75 

26 

10 

75 

59 

20 

53 

26 

20 

14 

40 

26 

30 

26 

30 

15 

33 

10 

26 

10 

15 

26 ?112? 

?0 3'. in 

14' 

3Q4 

Sub-Total 5490 42 82 82 76 3581 111 130 100 56 '1 -3 71 :(3 i 26 ,; i s 10 __ ",__ 

Contingencies 441 347 1 2 7 

Sub-Total 5931 42 82 82 76 3928 111 131 10C 56 71 43 72 5,)7 41 2 2 3 1 .."3 

Inflation 864 521 6.',3 107 

Total 6795 42 82 82 76 4449 111 131 1oC 56 71 43 7c) 647 :' 20 725 73 
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- taterpents for the v' ar and the report of the audlt 'w the auditors 
nf .iich sco, mi in such Octi 1I s the',c ntral 'overnment of 
1n~onesi a .,11 in\,'o spec-.1fl-,' -ii] I b ftirnis~icd to the central 
povertinent of Ilonorsia and to VqAEI, The T.T. il 11 further apree 
to furnishi to central. ovornrent of. TOonesia and to the USATD 
. uch other lnormation concernin . its accoints, 'Ind financial 
"'tateient- in(' the adit thereof as suchi Party shal.l fromi tire to 
titne rc,1nablvruesrt.qet 

6. Stimtran, Opiv1nion....................
 

Based on thte preiti-nrn, findings of the cvnsultant in his 
;,mna crcnt and rate r.ttidies, and on the onsultant'. plans and cost 
estimnteq, it !- concluded that the AIn~loan and COT contribution vill
lie odeq,,ate to finance thc nroject in described herein and that the 
Surakarta Water Enterprise will generate enough revenue to be able to 
repay its loan to the COT and operate and maintain the new integrated 
!Nys temf. 

- -

" ",:" " . ,/' i' ',< : '"0 \_______-___"__....___"-____,__-__-______" -. 
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Table III 
SIMIAKARTA POTABLE WATER 
Schedule of Disbursements 

Local Currency 
(In Thousand/Equivalent US Dollars) 

Description 
GOI 
Costs Ist 

1977 
2nd 3rd 4th Is, 

1978 
2nd 3rd 4th 1st 

1979 
2nd 3rd 4th Ist 

1980 
2nd 3rd 4th 1st 

1981 
2nd 3rd 4th 

1982 
Ist 2nd 3rd 4th Total 

Transmisrion Main: 
In Country Handling 
Installation 

386 
400 

386 
50 50 50 50 50 50 50 50 

386 
400 

Distribution System: 
Asbestos Cement Pipe 
Fittings 
In Country Mindling 
Installation 

469 
121 
58 

268 

190 
22 
20 
18 

10 
18 19 19 

190 
52 
20 
19 19 19 19 

89 
17 
8 
29 29 30 30 

469 
121 
58 

268 

Service Connections: 
Service Piping 
In Country Handling 
Installation 

117 
111 
124 

7 
11 

2 2 2 2 

53 
38 
!J 10 12 12 

57 
62 
13 13 13 13 13 7 

117 
111 
124 

Publiti Bathhouses 80 20 20 20 20 80 

Public Latrines 10 5 5 10 

Public Faucets 12 4 4 4 12 

Tools & Equipment 12 10 2 12 

Engineering Services 113 9 9 9 5 5 5 11 9 9 9 11 9 9 4 113 

Training 24 2 2 4 4 4 3 3 2 24 

Ground Water Supply 122 10 15 20 25 25 20 7 122 

Contingencies 214 28 3 2 43 33 7 7 7 19 8 8 18 3 4 4 15 1 1 1 1 1 214 

Inflation 1152 74 9 7 181 150 35 37 41 118 52 50 123 26 29 31 133 11 12 12 13 8 1152 

TOTAL 3793 9 401 64 53 689 548 148 135 132 342 153 151 331 67 74 76 300 25 26 26 27 16 3793 
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TABLE IV 

SURAKARTA POTABLE WATER ENTERPRISE 

Revenue/Expenditure Projections CY 1977 thru 1988 

1977 1978 1979 ')80 1981 1982 1983 1984 1985 1986 1987 1988 

Revenue 154248 154248 '5424 - 518160 781260 1011960 1234272 1316316 1411512 1513680 1623336 1741032 

Expenditures 

Operations & Maintenance 
Labor Costs 
Material Costs 
Electricity & Chemical Costs 
Other Costs 

53002 
26106 

-
630 

58265 
28717 

-
660 

64280 
31590 
-
690 

90120 
78393 
30330 
725 

104241 
98506 
34880 
761 

120338 
124048 
40110 

800 

138554 
155550 
46128 

840 

159036 
194699 
53046 

882 

174650 
233639 
61002 

925 

192000 
280675 
70152 

970 

211200 
331196 
82780 
1150 

232200 
390812 
97680 
1350 

Minor Capital Improvements 20000 22000 24200 26CI0 2S282 32210 35431 38975 42872 47159 51874 57062 

Depreciation 87234 87234 87234 87234 87234 247809 247809 247809 247809 247809 224159 224159 

Debt Service 
52562f 525626 525626 525626 525626 525626 

Total Expenditures 186972 196876 207994 313422 354904 565315 1149938 1220173 1286523 1364391 1427985 1528889 

Net Income/Closs (32724) (42628) (53746) 204738 426356 446645 84334 96243 124989 149289 195351 212143 

,B._ued on Decree 33/Kep/B.4/1976AI 

Loss Carry Forward 129098 

Pia D 22692 127907 133994 25300 28873 37497 44787 58065 63643 

e B -­ 18910 106589 111661 21084 24061 31247 37322 48838 53036 

Retained By 
Enterprise 

(Reserves, Pension Funds & Donations) 457. 34038 191860 200990 37950 43309 56245 67180 87908 95464 

Interest Earned 
3063 23669 64219 111834 167632 233514 238146 324332 
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Table I
 

Summary Cost Estimate and Financial Plan
 

Cost Total Project 

Loan Funds GOI Equivalent Costs 

US Dollars Rupiah US Dollars US Dollars 

Description (Thousands) (Mnll:Lons) (Thousands) (Thousands) 

1. Transmission Main 3218 326 786 4004 

2. Distribution System 83 380 916 999 

3. Service Connections 1C03 146 352 1355 

4. Public Bathhouses (10) 33 80 80 

5. Public latrines 4 10 10 

6. Public Faucets 5 12 12 

7. Tools & Equipment 105 5 12 117 

Sub-Total 4409 899 2168 6577 

8. Engineering Services 427 47 113 540 

9. Training 140 10 24 164 

1'). Ground Water Study 364 51 122 486 

il. Impact Study 150 - - 150 

Sub-Total 5490 1007 2427 7917 

*Contingencies 441 89 214 655 

Sub- Total 5931 1096 2641 8572 

Inflation 864 478 1152 2016 

Total Costs 6795 1574 3793 10588 

7 of Total Costs 64.2% 35.8% 

Inflation Factors 

Base Year 1975 (US Dollars) * Note: This sum is for the 
first seven items. 

Inflation lst Quarter 1977 7% Items 8-11 have contingencies 

Inflation 1st Quarter 1978 15% included. 

Inflation 4th Quarter 1979 30% 
Inflation 1st Quarter 1980 32% 
Inflation 1st Quarter 1981 41% 

(Rupiah) 
Inflatioi Factor 53.41% 
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PART III
 

D. ECONOMIC ANALYSIS
 

The virtual impossibility of carrying out quantitative economic
 

analysis for health, education, or urban water supply projects is well
 

known. Basically the obstacle to analysis of such projects is that,
 

while the costs can be quantified, assigning a quantitative value to the
 

benefits is generally not feasible. The alternative approach that must
 

be followed in most instances is to carry out a least cost analysis.
 

Such an analysis is presented in annex B. 2 and demonstrates that, of
 

the two technically feasible alternatives, utilization of Cokrotulung
 

Spring is economically preferable.
 

In the case of this project, it is possible to go somewhat beyond
 

the above least cost analysis. The consultant to the project has
 

carried out several economic surveys directed toward ascertaining which
 

income strata are currently being served by the public water system,
 

how this compares with nonusers of public water, and what users and non­

users say they would be prepared to pay for a reliable supply of public
 

water. On the basis of these surveys it is possible to make a first
 

approximation of a quantitative analysis of the economic benefits to
 

consumers of the proposed project. See Annex B.6 for the results of the surveys.
 

In September 1975, the average effective charges per cubic meter
 

of water consumption were as follows:
 

Residential Rp/m3 m3 consumed
 

A-I 11.3 35,O81 m3
 
A-II 13.9 90,842
 
A-Ill 17.7 61,168
 

A-IV 22.2 9,497
 

Sub-total 14.8 (average) 196,588 

Non-residential 
Total metered sales 
Leaks & Losses 
Total Water production 

27.2 

17.9 
0 

" 

" 

65,422 

262,011 
140,072 
402,083 

(65%) 
(35%) 
(1OO%) 

The consultant surveyed current water users to determine how much
 

existing charges could be increased without resulting in decreased pur­

chases, if a reliable supply of water were available. The results of
 

the surveys are shown as follows:
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Percent Increase Percent of Consumers who would either
 
in Water Rate consume more (if available) or not
 

decrease their water utilization
 
Residential Non-Residential
 

300% -52%
 
200% 46% 61% 
100% 58% 68%
 
50% 76% 77%
 
25% 86% -

Using the above data for resiIential consumers and making the not un­
reasonable assumption that it is the wealthier, higher volume consumers 
who are prepared to pay most for reliable water supplies, one can cal­
culate that on the average current residential consumers say they would 
be prepared to accept an increase in their water charge to Rp. 36.7/m3 
from the current average of Rp. 14.8/m3. Current non-residential con­
sumers would be prepared to pay Rp. 78.7/m3 versus the current average 
rate of Rp. 27.2/m3.
 

The consultant's 
/ survey of the portion of the population not currently connected
 

to the water system indicated that they say they would be prepared to
 
pay the following amounts for a supply of water sufficient for drinking
 
and food washing only (estimated at 15 liters per capita daily).
 

Percent of Current non-users Amount prepared to pay monthly
 

less than Rp. 150
 
00% Rp.150 - 300 
16 RP. 300 - 500 
10% Rp. 500 - 1,0 
3% above Rp. 1,000 

100% weighted average = Rp. 320
 

Based on a family size of six, 15/lpcd corresponds to 2.7 m3/mo for a
 
family which yields an estimated rate of Rp. 120/m3.
 

The above illustrates the relatively high value placed on the
 
initial minimum quantity of water consumed for basic purposes. In fact,
 
all of the above figures probably significantly underestimate the
 
actual value placed on water by the population. For example, it is
 
known that water vendors buy their water at Rp. 250/m3 and retail it at
 
up to Rp. 1,200/m3 to people who have no alternate supply and are pur­
chasing only about 15/lpcd for their basic needs. Recognizing that all
 
of the above figures, except the last, probably understate the value that
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people actually place on water, one can arrive at a minimum 
estimate of
 

the benefits of the proposed water project to consumers by 
using the
 

above data.
 

In estimating the benefits of the proposed water system project 
to
 

new consumers, a rate of Rp. 1,000/m3 was used for the first 15 
lpcd for
 

drinking and food washing, and Rp. 36.7/m3 for all new residential 
con-


The benefits to existing/metered/consumers from
 sumption above 15 lpcd. 

additional consumption are also estimated at Rp. 36.7 times 

additional
 

The 	rate of Rp. 78.7/m3 estimated above is
 residential consumption. 

The 	additional value
used for additional non-residential consumption. 


of a reliable supply for existing consumption has not been 
included in
 

the calculation of benefits due to uncertainty regarding 
the v'lue to be
 

placed on the existing quality of service.
 

With regard to the quantity and categories of utilization, 
the fol­

lowing table shows what is projected:
 

Surakarta Water Usage
 

Before Project After Project 

(1979) 	 (1982)
 

49,680 	 49,680

1. 	Domestic Connections (pop. served) 


6,310 7,450
Consumption (m3/daily) 

0 	 60,000

2. 	 Public Faucets (pop. served) 

0 901
Consumption (m3/daily) 

0 	 78,000


3. 	 Yard Hydrants (pop. served) 
0 	 5,178


Consumption (m3/daily) 

0 	 147
4. 	 Public latrines 


Consumption (m3/daily) 0 147
 
0 	 10 

5. 	Public Bathhouses 

120


Consumption (m3/daily) 	 0 

1,795
Total Domestic (m3/daily) 	 6,310
6. 	

3,600 4,699

7. 	Other Usage (m3/daily) 


3,310 9,792

8. 	Unaccounted for (/daily) 

13,220 	 28,286

9. 	Total (m3/daily) 


Based on the above projections, the value to consumers of 
the pro­

posed increase in reliable water supply, as measured by consumer 
state­

ments is $1.99 million annually. Annual O&M expenses and minor capital
 

Given estimated project costs,
improvements are projected at $76,000. 

If it were possible to
this yields an internal rate of return of 19%. 


assign a quantitative value to the general community benefits, the 
es­

(For example, in the
timated internal rate of return would be higher. 

costs and case of health benefits this would be from 	reduced medical 
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increased worker productivity.) It is worth noting that the relatively
 

high economic IRR for this project is due to the project's concentra­

tion on expanding the number of people receiving water for basic needs.
 

If priority were given to expanding the type of residential connections
 

now exist with relatively high per capita rates of utilization,
that 

the IRR would only be about 10%.
 

Project Beneficiaries
 

The consultant carried out income surveys for both users and non­

users of public water in Surakarta. He found that the average per ca­

pita monthly incomes for user and non-users were Rp. 6,270 and
 

Rp. 3,215 respectively. However, it is believed that there was sub­

stantial under-reporting of income in both categories. Indeed, such
 

would appear to be the case since the weighted average income for users
 

and non-users combined is Rp. 3,900 based on the consultant's report
 

while the 1975 Java urban average per capita monthly income is esti­

mated at Rp. 5,600 (43% above the consultant's weighted average income).
 

Although data are not available to enable a fully accurate correction
 

to be made to the consultant's data (presumably the degree of under­

reporting varied with level of income), a first approximation can be 

obtained by increasing all the reported incomes in the consultant's
 

survey by 43%.
 

If this adjustment to the data is made, it would appear that the
 

bottom 25% of the existing metered residential users of public water 

come from the bottom 35% of the overall income strata and that the
 

bottom 50% of these water users come from the lower 66% of the overall
 

No increase in existing metered residential con­income distribution. 

sumers is expected, although an 18% increase in their total water con­

sumption is projected. The projected 138,000 new customers who will
 

be using yard hydrants and public faucets are considered likely to be
 
In other
representative of the population distribution as a whole. 


words, two-thirds of the new water users will come from the bottom
 

two-thirds of the overall income distribution.
 



PART III
 

E. Social Soundness Analysis
 

1. Socio-cultural Feasibility
 

(a) Social Landscape
 

To understand the problems confronting the city of Surakarta, the
 

total environment must be conceptualized. This teaming city is situated
 

in about the center of the most densely populated island in the world.
 

The island of Java is about the same size as the state of New York but
 

The great pressure on the agricul­contains roughly 90 million people. 

has brought even greater pressure on the
tural lands to support this mass 


cities to house, clothe, feed, wash, employ and maintain order among its
 

The 1930 census of Surakarta showed a population of 163,000.
inhabitants. 

Since then much of the population increase has been due to the tremendous
 

influx of the rural poor and their offspring who have been squeezed off
 

the farms in the overpopulated surrounding countryside. They have fled
 

to the city like lemmings seeking food, shelter, clothing and employment
 

but possessing none of the skills required to successfully compete for
 

these scarce commodities.
 

The casual visitor to Surakarta sees wide streets, and many modern
 

buildings with stores and movie houses full of clean looking, well-dressed,
 
In the
presumably well fed people who appear to have money to spend. 


center of town is the residence of the former Sultans and the Museum full
 

of the relics of a rich cultural heritage. On the outskirts of town are
 

several large factories, textile, cigarette, jute, food processing etc.
 

But if the visitor wanders behind the storefronts into the kampongs, a
 

different world is revealed. Here are the shanty towns inhabited by
 

squatters, living in squalor, six people per one-room shack, underfed,
 

undernourished, with latrines, laundry and bath facilities all in close
 

proximity to kitchens and shallow wells. An analysis of the 51 sub­

districts of the city show 15 with population densities greater than 100
 

people per hectare, 24 with densities greater than 200 per hectare and
 

one with a density of 427 people/ha. Other cities in the world might
 

approach these densities but only with the provision of high rise, low
 

income housing which is non-existent in Surakarta. See map Annex B 6
 

showing population density and location of areas having contaminated
 

wells.
 

are the homeless people
Finally at the very bottom of the social scene 


of the street. These are the people we would really rather not think
 

about, the blind, the deformed, the diseased, all dirty, hungry, wretched
 
and all
beggars. But they are people just the same, people of both sexes 


ages and they desperately need help.
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(b) Description of Target Group
 

The primary beneficiaries of the proposed project will be the
 

present users of the municipal water supply system and those who will
 

use the additional water supplied. Obviously since the present system
 

supplies only 10% of the city's inhabitants the present customers must
 

be in the upper social/economic strata. But who are they? Where are
 

they? Most importantly, how can the project reach the lower and lowest
 

social/economic layers of the city? Both Howard Humpreys and Sons and
 

the present consultant have analyzed this target group through an
 

examination of the records of the municipal water utility and through
 

surveys. The latest surveys of both present and potential users of the
 

system conducted in the fall of 1975 by the consultant are compiled in
 

Annex B 6.
 

Present Domestic Consumers
 

The present users of the system can be divided into domestic and
 

non-domestic users. Of 7,877 total connections in September of 1975,
 

7,213 or 92% were residential. These domestic consumers used a total
 

of 196,588 m3 or 75% of the total volume of water sold that month.
 

In order to obtain a profile of these domestic consumers, the con­

sultant picked 390 names of customers at random from the recorded list
 

of the Surakarta water department. The water department divides its
 

residential customers into four categories based upon type of housing
 

with A 1 being the least affluent up to A IV the most affluent, so the
 

consultant sample was also picked proportionally to the number of
 

customers in each rate classification. These costumers were inter­

viewed by some 20 University students who were trained and supervised
 

by the consultant. As can be seen in Table 3 of Annex B 6 nearly half
 

of the domestic consumers (48..%) surveyed were engaged in commerce and
 

trade. A look at their names reveal that approximately 35% of this
 

group are ethnic Chinese. The next largest group of domestic consumers
 

surveyed (25.7%) were involved in the service industries. Of this
 

group, those who worked for the Government which includes civil servants,
 

teachers, military and police comprised 12% of the total samples in the
 

survey. This group and the rest of the customers are predominantly ethnic
 

Indonesians of whom 90% are thought to be Moslem. The next largest group
 

are the pensioners (or retired people). Ten percent of the total domestic
 

consumers surveyed indicated that they were receiving pensions. Finally
 
of less significance numerically are the workers in the manufacturing
 
industries (8.3%). The workers in construction, telecommunication, trans­

portation (4.6%) and all others including "no response obtained" (3.3%).
 
The survey found that the average number of persons who reside in a house­

hold connected to the city water system is 6.8. This figure appears to
 
be rather high compared to the average number of household members per
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This may be 	explained by the presence
dwelling for the city as a whole. 

of domestic servants and the live-in employees of the shopkeepers. The
 

survey shows a median reported monthly income per household of the domestic
 

to be Rp.30,400. That is, half of the respondents reportedly
water users 

earned less than Rp.30,000 per month and the other half earned more.
 

The reported mode income was Rp.15,000 - Rp.25,000. About 23% of the
 

total respondents reported a monthly income falling within this range.
 

It is felt that the above median and mode income figures are downward­

a well known fact that people are inclined to give lower
biased. It is 

income figures than is tri;e, especially to government conducted surveyors.
 

This fact was borne out in the survey in that the proportion of respondents
 

Uho refused 	to give more data to the interviewers rose steadily and rather
 

their obvious level of income increased. The pattemof per­sharply as 

sonal income distribution for the domestic users of city water is best
 

shown on a Lorenz curve. This curve (see Annex B 6) shows that the
 

distribution of income even among this rather affluent group is very
 

unequal. The fact that the mean (average) income of Rp.42,646 is
 

substantially higher than the median is another indication of rather
 

unequal distribution.
 

Present Non-Domestic Consumers
 

There are five classifications of present non-domestic city water
 

users. They are:
 

1. class B, entertainment and recreation
 
2. class C, business enterprises
 
3. class D, government and private offices
 

4. class E, social institutions such as hospitals, schools, etc.
 

5. class F, religious institutions
 

There were 664 of these non-domestic service connections in September
 

1975, or 8% of the total present customers. Together they consumed
 
of the water sold that month. The consultant picked
65,424 m3 or 25. 


82 or 13% of these customers at random and in proportion to the total
 

number of customers in each classification. It is estimated from the
 

that the average number of employees per non­survey of these users 

domestic connection was 61 workers. This figure is, however, distorted
 

by one unusually large state plantation which employs 1,800 workers.
 

If this sample is excluded from the survey, the average number of workers
 

employed by the non-domestic water users is 39. The total number of
 

employees served by the non-domestic connections is estimated to be
 

27,666. (664 x 39 + 1,800) = 27,666.
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Present non-users of the Municipal Water System
 

The consultant visited all 51 administrative subdistricts of
 
A total
Surakarta and chose random samples from the register books. 


of 889 interviews with non-users of the pubkic water system were
 

conducted by 20 college students over a period of twelve days. The
 

occupational composition of Surakarta residents who do not have water
 

service connections is quite different from that of the domestic water
 

users. The proportion of population in this group who are engaged in
 

trade and commerce (15.2%) is substantially lower than that of domestic
 

consumers (48.1%). Secondly, a higher proportion of non-users (45.0%)
 
as compared to domestic consumers
is employed in service related jobs, 


a large
(25.7%). 	 This difference can be explained by the fact that 


common laborers is found among non-users of the public water
number of 

system. Thicdly, a proportionally larger number of non-users work in
 

the textile industry in particular. This
manufacturing industries, 

implies that many of the non-domestic consumers do not have water con­

nections at home. Forthly,a substantially higher proportion of non­

is found among workers in the construction, telecommunication and
 users 

Finally, 14.7% of non-users are either
transportation industries. 


compared to 11.6% of the domestic consumers.
retired or unemployed, as 


The survey indicated that on the average (mean) 5.9 people reside in
 

to the city water system. The median monthly
each household not connected 

income per household of the non-users was reported at Rp.13,660 far short
 

of the median income reported for the domestic water consumers. The
 

monthly mean income of the non-uisers was Rp.18,970. About one third of
 

per month. The pattern of personal
the non-users earn less thin Rp.lO,O00 

curve. From the shape of
income distribution is depicted in the Lorenz 


it is readily apparent that there is considerable inequality of
the curve 

income distribution among the non-users of public water in the city of
 

and a table showing the occupational profile
Surakarta. The Lorenz curve 

of the non-users of pubLic water in the city are found in Annex B 6. The
 

78,000 of these people
proposed project expects to reach 13,000 x 6 = 


through the installation of yard hydrants.
 

based upon residence registration
The consultants survey of non-users was 

so that orly people living in legally constructed dwellings were
records 


interviewed. Unfortunately is method did not reach the lowest income
 
or the people of the street.
families living in illegal, squatter shacks 


The proposed Health, Social and Economic Impact Study will have to gather
 
these people. It is
base data and evaluate the impact of the project on 


expected that the project will reach Thout 60,000 of these people through
 

the installation of public faucets plus many thousands more will use the
 

bath-houses and latrirn" 3.
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In summary the target group is the 49,860 present domestic consumers
 
plus the approximate 27,660 employees of the present non-domestic con­
sumers plus the estimated 78,000 people who will be served by yard
 
hydrants plus the estimated 60,000 who will use the public faucets plus
 
many more who will use the public bathhouses and latrines. Eliminating
 
the employees, many of whom do not have connections at home, the total
 
number of benoficiaries will be at least 187,860 people or 35 percent 
of the projected 1982 population.
 

(c) The Target Group's Perception of the Problem and the Project's
 
Benefits
 

The survey of present domestic customers found that 76% were in one
 
way or another irritated by the irregular, intermittent flow of water
 
throughout the day. At least 10% of these domestic users had complaints
 
relating to their water, 5% reported water leakage in the water system
 
within the house and 2% reported that even though they have a service 
connection, they do not receive water at all. While 47% stated that 
they receive enough water, the balance expressed a desire to obtain more
 
water. According to the consultant's estimate the domestic consumers
 

3
as a whole wish to consume 54,000 m per month more wat.r than what
 
they are currently using. This amounts to 28% of the current water
 
sold them. The survey of the non-domestic consumers found that 51%
 
reported that they have enough water for their establishment, 33% said
 
they would like to have more water and 10/ did not respond to this
 
question. According to the consultants estimate those customers would
 

3
like to have an additional monthly allotment of 13,737 m or 22% more
 
than they are currently using.
 

The survey of the non-users found as ecpected that 85% were dependent 
upon the shallow wells for water and another 14% relied on their neigh­
bours for water. Those who did not have access to the municipal wter
 
were asked if they vo, ld like to have a house connection if it was made 
available. The possibility of a yard hydrant was not mentioned. It was
 
also made clear that there would be an appropriate charge. Not very
 
surprisinglyonly 17% of the 889 samples surveyed gave a positive response.
 
The remaining 83, gave negative answers to this question. This low over­
all expressed demand for house connections is probably due to the fact
 
that most of the houses in the kampongs do not have internal plumbing
 
so that a house connection was perceived as both beyond their requirements
 
and their ability to pay. However, it is noteworthy that even given the 
lack of internal plumbing and the low income levels, in the very crowded 
subdistrict.i having a high concentration of contaminated wells, the 
positive responses increasedapproaching 50% in some areas. Of the domestic 
non-users who exp.-essed no interest in having piped in potable water, 
69% cited .s their reason the availability of other sources of water 
such as a .,eii. They appeared to be reluctant to pay for an additional 
source of water. even though the public water would be more sanitary and
 
more convenient. The inability to pay was given by another 29% of those
 
interviewed as another reason for the unwillingness to have access to
 
the public water. 

When the non-users were asked whether they would be willing to uae 
public hydrants, 1 they werc located near their houses, the responses
 

were generally ,moreenthusiastic. About 33% of the respondents said
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showed an interest
they would be inclined to use such facilities and 23% 


The con-uitant has made recommendations from his
in public bath houses. 

which would most benefit from the installation of
 survey on the areas 


to calculate the number of potential users
public faucets. He was able 


of public faucets ond the intensity of utili:'ation as measured by the
 

number of ?otential users of public faucets per hectare of land for each
 

suilstrict. 

It appears from the results of the survey that there is a consider­

of the potential beneficiaries of
able lack of understanding among many 

for bette- health
the proposed project of the value of potable water 	 and
 

the
improved sanitation. Obviously much work will have to be done in 


to achieve maximum impact.
area of health education if this project is 


carry-ot a focused health educated campaign
There will be imple time to 


before project completion.
 

(1 ) 	 Local Support for the Project 

health education cited above, the preliminaryBesides the need for 

findings of the co:isultant has indicated no evident ,f ry soc'l,
 

T; i'tical or relig:ous impediments to the project. On the contrary it is
 

the city will welcome the project
felt that people at all social levels in 
One of the best indicators of this supportand enthusiastically support it. 

In the survey of present domestic cus­i expressed willingness to pay. 


folnd that , 25/, water rate increase would have virtually
tomers it as 

no effect on 'ter con-iimption. Lven given a 100% increase, 58% of the
 

they would still use as much or more
domestic consu..ers polled indic ted 

water than. what they consume at present. The consultant felt that at least 
in the water a 200% incrense wouid 17 necessary to effect a notable change 

The 	non domestic present customers
consumption pattern of these people. 

Even 	with a rate increase of
 ere even less sensitive to rate inc-ease. 


than half (52%) of thL non-domestic users indicated that they
300%, more 

change to usage or consume more water if available.would make no 

their extremely low income, and the perceptillSAmong noa,-users, cven given 
noted above the interviews found some uillingness to pay for piped-in water. 

Among this group 18% of respondents mentioned 0.1% - 1% of family income, 

38% of them started 1.1% to 27, 18% of the respondents would spend 2.1 to
 

to 4% of their
3% and 13% of the respondents would be willing to pay 3.1 

are probably
monthly family income. Again it should be noted that these 


Stated in actual local currency amounts they represent
understatements. 

sums below !'hat is re-iuired for house connections but not for yard hydrants
 

a period
provided. tihe connection fee car be eliminated or amortized over 


of several years.
 

(e) 	Existence of Groups outside the Target Group who coull divert
 

or appropriate the benefits
 

There are certainly many high income, politically influential people
 

representing themselves or commercial or industrial firms who would like
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One such grouplives in the area designated for
 to use city water. 


new development, the "Modjosongo subdistrict." Fortunately for the
 

far from the existing distribution system
project purpose this area 	I.s 

(135 m) would require a pumping system and
 and its average elevation 


This area has been given high priority for 
the
 

additional storage. 


ground water investigations and the people understand that they will
 

have to wait until such additional sources of water 
are found.
 

Another possible group would be the non-domestic non-users parti-

It
 

cularly the firms and industries not now supplied with 
city water. 


appears that presently almost all medium and 
large enterprises are non-


This fact alone indicates 	that alternate 
sources 
have already
 

users. 

Of the 159 known business 	firms
 

been developed to satisfy 	their needs. 

to the city water system, the consultant
 who are presently not connected 


selected 54 samples distributed among the various 
categories of industry
 

The
 
roughly in proportion to the number of firms in each category. 


an average of 1.9 wells per
 survey of these firms showed that they had 

some have a
 

Most of these wells are operated by machine pumps 
and 


firm. 

Most of the firms did not 	know how much
 depth of 100 meters or more. 


water they are consuming, but many had installed water storage facili­

ties with an average capacity of 12 m3.
 

firms surveyed indicate that they have enough

However, 70% of the 


state otherwise. Most of 	the
 
water for their business opcration and 30% 


in the dry

latter respondents point out that they are short 

of water 

to


Because of the water shortage, they have had 
season of the year. 

Even if there is
 

reduce production and even cancel expansion plans. 


enough water for business uses, the poor quality of well water has
 

to boiler tanks and lowered the quality of their products.
caused damage 


One respondent also complained that his employees sometimes became sick
 

For these reasons, most of the
 
from drinking well water in his factory. 


to have water service connections.
 firms canvassed (78%) express the desire 

in water ser-


However, the high percentage of firms which show 
interest 


that they will become industrial water
 vice co-inections does not assure 

provided. Many of these firms
 

customers when additional potable water is 

drinking water.
 

disclose that they intend to use public water only as 


And, only if the cost of public water is lower than water from their
 

wells will, the public water be used for business purposes. Since the
 

investment in wells and pumps is already amortized 
by these business
 

firms, such cost comparisons will consider only 
additional operating
 

utility and fuel expenses plus the repair costs 
Lf fixed
 

costs such as 


equipment.
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(f) Cormunication Strate~y 

The Mayor and the Director of the City Health Department were
 
asked about the problem of communicating to the urban poor the benefits
 
of the proposed project and the methods of teaching these people modern
 
health and sanitation practices that would make the project a success.
 
The Director of the City Health Department stated that they already
 
have an ongoing health education program which teaches selected repre­
sentatives of the kampongs who return and pass on the information to
 
their neighbours.
 

He %;.ould be willing to expand this program and concentrate the
 
efforts on the areas which will benefit from the project. He also
 
expressed interest in the proposed para-medical units which would be
 
added to the both houses. He thought these might also be used for
 
educational purposes.
 

These gentlemen listed several other groups besides schools which
 
may be effective conduits of information in Surakarta. Among them
 
were the association of newspaper reporters, "Persatuan Wartawan
 
Indonesia"; the national youth organization, "Komite Negara Pemuda
 
Indonesia"; the local women's club, "Gabungan Organisasi Wanita Sura­
karta", and the Muslim Educational Group, "Majelis Ulama". In addition
 
the city has an office where poor people go for assistance, "The Badan
 
Koordinasi Yayasan Sosial.' This office could be used to reach and
 
teach the really poor and it might for example assist in a program to
 
rehabilitate the latrines.
 

2. Spread Effects
 

a. Previous Project design and execution
 

The consultant, the GOI Cipta Karya Staff and the USAID staff who
 
worked on the design of the proposed project are all very familiar with
 
and interested in the other water supply projects being carried out
 
in other cities of Indonesia with other donor assistance. Several
 
features of the proposed project are being ircluded because they have
 
been successfully introduced in other similar projects. These other
 
projects will continue to be studied carefully as they progress and
 
the lessons learned will be incorporated as much as possible into the
 
qurakarta project.
 

b. Distribution of Benefits
 

There is obviously a finite quantity of water to distribute so it
 
will be difficulL if not impossible to spread the primary benefits
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beyond the immediate recipients of the water. However, the proposed
 

project has been designed as much as possible with4n practical limits
 

to reduce losses through leak detection, mainten. , system rehabi­

litation etc., to reduce wastage through a progressive rate structure
 

and to spread this conserved water to the target group specifically
 

to the lower income families, the really poor and the destitute.
 

These des; n features are spelled out in the project description.
 

See Part II.B. above.
 

c. The Diffusion of Innovation
 

Most of the design features of the proposed project have been
 

introduced previously elsewhere in Indonesia. But no other prior pro­

ject has deliberately declared the intni.Xori of specifically using
 
these features to target the urban poor. The degree to which the
 

project purpose is successful will be carefully measured and evaluated
 
as will the impact this project has on the health, social and economic
 
status of the target group. The findings of this impact study will
 
hopefully influence the design of other water supply projects and thus
 
diffuse the innovative techniques.
 

3. Social Consequences
 

a. Benefit Incidence
 

The primary benefits of the proposed project are the health bene­
fits. These have been discussed at great length in part III A above.
 
Most of them are centered around increased productivity of the bene­
ficiaries over longer time periods at reduced cost. It is assumed
 
that the proposed project w.ill have such a significant measurable health
 
impact on the target group. This will be evaluated in the proposed
 
impact study see Annex B.B.
 

b. The Role of Women
 

The women of Surakarta will benefit from the proposed project pri­

marily as family members of the present domestic consumers and the urban
 

poor who comprise the target group. They will enjoy the benefits of an
 
increased supply of clean, potable water which will make them and their
 
families healtblier. They will also enjoy some incidental conveniences
 
that will lighten their daily chores of washing, bathing and food pre­
paration. It will be to them and through them to their children that
 
the health education program will convey the importance of potable water
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general sanitation and nutrition practices. The women will
 as well as 

be an important link for it will be up tc them to insure that potable
 

water is utilized in food preparation, for drinking and for other
 

essential things such as personal hygiene.
 

Women in Surakarta do not make up a major element of the work
 
the city system
force. The consultant found in houses connected to 


that the higher the family income, the less the likelihood that female
 

The ratio for male to female workers for women
members participate. 

of A-I classification is 68:32, for A-II classification 70:30 for A-Ill
 

78:22 and for A-IV households 80:20. Humpreys and Son's also point out
 

that births are running at about 8,000 per year so that as many as
 

40,000 women may be unable to work as a result of either childbirth or
 
The consultant speculated
having to care for preschool age children. 


that the reason for the low number of women in the work force was the
 

high general level of unemployment which means a lack of employment
 

opportunities for many women who therefore have withdrawn into the homes.
 

However, there will be considerable labor involved in the installa-

On other public
tion of the transmission main and distribution network. 


works projects in the area, women represent a large proportion of the
 

labor force. This is generally true throughout Java and it is expected
 

that women will make up a significant percentage of the work force on
 

this project.
 

There are no indications at this time that women will be in anyway
 

adversely affected by the project.
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Part IV. Implementation Plannina 

A. Analysis of GOI and AID Administi'ative Arrangements
 

1. General
 

The prinar., responsibility for the execution of construction of the
 
proposed project will be vested in the Directorate of Sanitary Engineer­
ing (DSE), one of four directorates in the Cipta Karya (Directorate
 
General of Housing, Planning, Building, and Urban Planning). Cipta Karya,
 
in turn, is one of four Directorates General composing the Ministry of
 
Public Works and Electric Power. All offshore procurement of goods and
 
expatriate consultin: services will be constructed for by Cipta Karya.
 
However, in accordance with the standard operational procedures of Cipta
 
Knrya, the daily adl.inistration and control of project implementation
 
will be delegated to the DSE. The DOE has a regional representative for
 
Central Java located, with staff at Semarang, and a local representative
 
at, Surakarta. The local representative, assisted by consultants, will
 
supervise construction and monitor all elements of project implementation
 
under the supervision of the regional representative. The regional re­
presentative of the DSE for Central Java, normally is delegated authority
 
to enter into local construction and procurement contracts. But for
 
projects built with foraigri aid funds, the DSE in Jakarta retains con­
tracting authority.
 

Upon completion ari acceptance of the project, all works will be trans­
ferred to the Surakarta Water Enterprise for operation and maintenance,
 
in accordance with GOI procedures. DSE is presently executing other
 
municipal water supply proiects in this manner, including all foreign­
donor-assisted projects. See the PRP for a description of other-donor
 
activity.
 

2. Cipta Karya/DSE
 

Almost all potable water development projects for the urban areas of
 
Indonesia have been accomplished through the efforts of Cipta Karya
 
with the DSE hevint responsibility for daily administration and control
 
of implementation. In order to carry out its monitoring and supervi­
sory responsibilities, the DSE presently has thirty-eight fully quali­
fied engineers, holders of Ir. Degree(five.year program), plus thirty­
seven graduates of the three-year B.S.E. programs. To support and
 
assist This engineering staff are eleven social science graduates (five
 
Drs., five-year programs; and six B.A., three-year programs), twenty­
seven technicians who are graduates of technical high schools, plus
 
secretaries and various other nontechnical employees. The present
 
organization of DSE can be seen in Annex B-2. The regional office
 
of the DSE in 5emarang has two sanitary engineers and two civil
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plus B.S.E.(five-year program), five
engineers, all %.ith ir. tlegr,'es 

engineers and fifteen technical high school graduates, 
including


civil 
one B.S.E. civil engineer and a

draftsmen. The ,,irakarta office has 

small office staff.
 

Seven Cities 2tu:ly a National"'he World Wa,ik include,! inits first 

level Study w1hich made recom-endations regarding the organization of 
might more effectivelythe )SE and the training of its staff so that it 

The World 11ank is continuing to fund in­
implement .-ater supply projects. 

so that it is not required under this project.
country trairn ~orthe *SE 

should be mentioned, however, that the regional representative 
of


It 
two

the D32 in ';emarang has recently left for the United States for 
& .>cDonnell Engineering

months of observational training with Burns 
their consultant services cottract.qnd tlat 

2ompan at ansas City, as part of 
who provides engineerinPublic Works Departmentthe r ector of the Surakar ta 

depart is month qn a similar trip.
assiatance to the SWEwl a programfurther upgrade its staft, the .-SE is commencingTn order to 
in conjunction with the Bandung Institute of Technology 

whereby present 

a P.3.E. degree can upgrade themselves to fully qualified
employees uith 


Twenty-four of the present thirty-seven B.S.E.s
 (Ir. degree) engineers. 

extend over
 

have been determined eligible for this program, which 
will 


the next fotr years. 

ouring the execution of the proposed project, ;PSE will assign personnel
 

the responsible
to Semarang and Surakarta, as necessary, to augment 

regional
field staffs. Those individuals will report directly to the DSE 

.xpatriate engineering assistance for this
engineer for 'e.itral Java. 

A procurement
bas also 'een provided for in the budget.proposed projc 

uml/moths of assistance in the procure­specialist will provide up to six 

and an egineer will be retained for up to 39 um/smut of commodities, 

maths to assist in supervision of construction. These will be host­

country contrectors, working directly for the DSE.
 

Tocal Water Utilities from Cipta Karya. anageret .,iyrC to 

t'iN hias f.r electricity,fecome the
Instead of a national ,itility like 

';1' has lecil'! t. fos.-t,.r the development of lecentralized, semiauto-

Homous local .ate: utilLLes throughout Inlonesia. In keepin6 with 

this policy, tho 'I has hegun convertinig local city water.orks into 

independent watei nntorprises, and to irnprove the management and oper­
corre-t program is an outgrowthation of thece Lc'al 2oter.rrises. The 


of the .even ities Project which was assisted by the .orld Bank.
 

as part of the :even :ities Program was an overall national
Included 

view or the nanagment ;ni' organization requirements to meet the pota­

ble water t ,'v s a7 "ndonesia, and reconuien,!ations for management and 

operational systems for municipal water-works. These recomnendations
 
in 1973.
were preparod by Sy'ip, Gorres, Velayo & Co., 
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The DSE prepared three booklets for use by local waterworks as guides 
These booklets blendin organization, managemest, sad accoutiting. 

the recommendation of SyCip, Gorres, Velayo & Co. with Indonesian 

practice. The booklets have been used as the text of a series of 

management seminars which DSE has conducted for water utility man­

agement and accounting personnel. With the experience gained from 

exchanges with local water utility personnel at these seminars, and 

from assisting inreorganizations of local waterworks, DSE has just 
for Implementationcompleted a revised and expanded guide, "Manual 

of Accounting Systems for Water Enterprises", for use by local water 

utilities. The booklet3 and the manual have also been used by the DSE 

and local waterworks as a guide during reorganization.
 

DSE is also conducting an on-the-job training program at selected
 

local water utilities. Under this program, a member of the DSE's staff 

works with the employees of the selected water utility in installing 

and implementing the standard operational and management system and 
procedures. The Surakarta Water Enterprise is one of the utilities 

selected for this coming year's program. 

A permanent in-service training program for local water utility per­

sonnel is anticipated to be implemented by DSE with GOI funding beginning 

in IPY 1977. A consultant will be hired for a three-year period to 

assist in developing this ongoing effort. The program is to be con­
cerned initially with increasing management and financial capabilities
 

courseof staffs of the local water utilities. The management training 

The first would
is anticipated to include two periods of training. 


be for a period of approximately three months. At the completion of
 

this session, the employee would each return to his or her own utility
 

where he or she would be expected to utilize the standard methods and
 
After a period back at the utility,
procedures taught in the course. 


a second short session where problemthe employee would return for 
would be discussed and further guidance given.
 

Two other in-service training courses are being given by the DSE. The
 

first is a course inwater treatment, and is primarily for upgrading
 

water treatment plant operators. The second covers operation and
 
maintenance of the distribution system, piping and pumps.
 

4. Surakarta Water Enterprise
 

Included in the AID assisted design and consulting services contract 

for Surakarta was the requirement that the consultant conduct an analy­
sis of the operation and management of the existing water utility and 

make recomndatious for establishing a now samiautonomovs Surakarta
 
Water Enterprise in keeping with the national policy as described
 
above. This analysis was conducted during the period September 1975
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through May 1976. Th report is in the final states of preparation
 

and will be available in July or August of this year. However,
 

USAID has been in close contact with the consultant and was able to
 

discuss the findings and get a rough draft of the final report.
 

These findings are sumarized balow. An abridged version of the
 

rough draft of the final report is included in Annex B-5. In sum­

mary, the consultant found that the Surakarta waterworks was a sub­

ordinate unit under the city's Department of Local Revenue. This
 

"Water Supply Division" was not in control of either its revenues or
 

or its expenditures and its budget was subject to modification and
 

approval both by the Director of Local Revenue and the Mayor's
 

office. The waterworks was considered to be a business operated by
 

the City for the purpose of raising revenue to support the City.
 

Unlike most business, however, no financial records were kept.
 

The records available, budgetary records, indicated an apparent lack
 

of understanding of business records. No distinction was made between
 

operating expenses and capital expendituree; surplus and reserves were
 
The Water Supply Division was
held in non-interest bearing accounts. 


relying upon other city departments for billing, collecting, and per­

sonnel management.
 

was concluded by the GOI that an independent water
Consequently, it 

enterprise should be established as a completely self contained and
 

and December of 1975, the Governor of
separate entity. In November 
Central Java issued three policy letters which authorized and encourage
 

the establishment of independent water enterprises within the province.
 

The city of Surakarta is presently completing the necessary actions to
 

establish the Surakarta Water Enterprise. Annex B-5 contains the pro­

posed organization chart for the new independent organization. In 

anticipation of the reorganization, the waterworks has been restructured 

as shown on this chart and hits assumed complete responsibility for all 

operation associated with the supply, billing, maintenance, and manage­

ment of the waterworks. The new organizational structure provides for 

in personnel to a total of about 150 employnes.about a 50. increase 
its funds wt epat, hae,f tko r organixwtions.s re 


&ie aecond arrangements, he SWEAccording to stepIfoan 
will have its accounts and financial statements for each 

fiscal year audited, by independent auditors acceptable to the Govern­

ment. See Part III C above. A decree will be issued soon by the Mayor 

A copy of a proposed decree isestablishing the new Enterprise. 

included in Annex B-5. If necessary,acondition precedent to disburse­

included in the loan agreement requesting a statement
ment will be 

from Cipta Karya that the Surakarta Water Enterprise has been legally
 

established with separate financial accounts acceptable to the cen­

tral government for the purposes of executing the second step loan
 

agreement. This statement will be accompanied by official copies of
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he decree establishing the utility, an official organization chart
 

and sample blank financial forms which will be used for annual state­
ments. 

The consultant's report also includes a section on the present operation
 
and maintenance procedures followed by the Surakarta waterworks. This 
report reveals several areas of deficiency in leak detection, repair,
 
and maintenance and makes recommendations for improvement including 
training. The consultant's recommendations as to managmnt systems
 
and operation and maintenance are valid and will be utilized by the
 
enterprise in conjunction with the standard operational systems and 
procedures developed by the DSE to improve the present organization.
 

As mentioned above, the DSE will be providing direct assistance to the 

Surakarta Water Enterprise through its on-the-job assistance program. 

To be better able to implement these new procedures, both the manager 
and chief financial officer for the Enterprise have attended the manage­
ment/financial seminar offered by the DSE. All problem are not solved, 
but the city's leadership and the Enterprise are working hard to make 
the Enterprise a viable organization. To assist further in this regard, 
the proposed project will provide for a management advisor to be avail­
able during the time the DSE's staff are assisting the utility in imple­
menting their standard procedures and system. Sufficient fundinS is 

included to permit this advisor to make up to two additional trips to 
review progress and assist in resolving difficulties encountered by the 
Enterprise in implementing the new organization, systems, and procedures. 
A total of seven man/months of advisory services are felt to be suffi­
cient. See Training, Part II, B-4. The DSE wishes to utilize its own 

staff in this area as much as possible and has indicated that the pro­
posed approach is the one they would like to utilize. 

5. A.I.D.
 

No unusual administrative requirements are anticipated.Review of plans and spe-i­
fications for all construction will require the services cof an environ­

mental engineer. A.I.D. has already co mitted itself ta this in the 
design contract. There will be the normal processing of lettez, of commitment, 
contracts, and monitoring of the progress of the project. It is esti­
mated that the project will require up to one quarter of the wnrk
 

schedule of an A.I.D. direct hire staff member,'during the first three
 
years. Additional support, such as legal and financial, would be pro­

vided by USAID staff officers as required.
 

(r Vji'r*.:')t 
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B. Implementation Plan
 

1. General
 

It is expected that the proposed loan will be authorized by June 30,
 
1976, that the loan will be signed by the end of October 1976 az.i that
 
conditions precedent to disbursement will be met by the end of February
 

and the GOI will work closely together
1977. utiring this period US 

with the consultant to have a roved final designs, specifications,
 
invitations for bid and a contract acceptable to AID with a U.S. consulting i
 
firm for the technical services.r axy The present consultant's contract '!
 

does not expire until October of this year so there will be ample time to
 

complete all this work. As soon as the conditions precedent are met,the
 

procurement specialist will immediately begin to assist the GOI in the
 

procurement of offshore commodities.
 

The entire procurement process from time of issuance of IFB's to delivery
 

of materials and equipment is estimated to require one year. Therefore,
 

following the above implementation schedule, construction of the trans­

mission main can commence in April of 1978. Estimates of installation
 
time required for the new main have varied from one to two years depending
 

on the size of the construction crew and the amount of equipment available.
 

For planning purposes USAI7'!has adopted the more conservative estimate of
 

two years.
 

If the new main is installed by April 1980 new customers can and will be 

added to the system. Again there is a debate as to how many new yard 

hydrants can be installed in one year. The most recent comparable project,
 

completed this past April in )enpasar, involved the installation of ten
 

thousand yard hydrants, of which the last seven thousand were installed
 

in one year. USAID feels that there are several factors which would make
 

a slower installation rate seem more reasonable. Our best estimate would
 

be three thousand in lc 8O, six thousand more in 1981 and the last four 
thousand in the first six months of calendar year 1982. These would be
 

installed with GO project funds as shown in Part III.Co The consulting 1J 
services contract would end with the completion of the main. Te n-grd­
water studies would be compieted-bY 1979. The impact study would be 
completed by July of 1982 and all other expenditures of loan funds would 
be made well before the T i of October 1982. See Implementation chart 
Annex B 2 and lFV r etwork chart Annex E. 

Construction of the new distribution main is independent of the transmission
 
main and does not require major procurement of foreign material except
 
valves (see Part IT. B.4 and Part III. B.6 above). It is anticipated that 
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matz'1als for the distribution tey 4 't4 art6 the 

and that construction should ao be completed arwound April ofr o80. 
Therefore both systems will be constructed iXo,*,A delAy in the 

pI~4on of one of the systems would not affect progess oni the other. 

ianagemnent and meter maintenance progrm are also independent of the 
:system impr'ovements. These programa -Will cotmmence dur'ing the earlyr gt~Aes 
of the project and yifl be completed prior to completion~ of construcotion. 

*2* Construction 

prequalificationThe Government of IndonesiA utilizes a system 'of for 

When it Is desired to award a contract for 

Sconstruction, four or more prequalified contractorA are requested to bid 

on the proposed work. After submission of closed bids, the awarding 
authority calls in the apprtrent low bidder and reviews his bid with him. 
From this reviewnegotiationo a contract is u4ully awarded. If, however, 
the contractor and awardirZ agency cannot agree on a contract, the next 

low bidder is called in! fr review.negotiation. : 

construction contractors* 


There are five contractors who have experience in installing large 
diameter pipe such,as will be used for the new transmission main. There 

are over ten contractors capable of installing the proposed distribution 
piping and service connections, Although asbestos cement pipe has been 

used in Indorve:s.ia, ot all pipe laying contractors are familiar with the 

" .proper techniques for installing this type of pipe. To reduce installation. 
difficulties to a minimum, an expatriate technical advisor experienced in 

" 
the installation of asbestos cement pipe will be retained to assist alid 
instruct the contractor's personnel in the proper methods of installation.
 

Installation will be by labor intensive methods in so far as practical. 
All excavation is expected to be by hand. It is estimated that over 
109,000 man days will be required just for the excavation and backfilling 
of the transmission main Installation of the lnrge diameter ductile 

.. e(e e . u some .. t .. .. 
iron pipe i/r qur_ e use of/equipment dueto the weight of the
 

pipe. This equipment will be supplied'by the contractor. Suitable
 
equipment exists in country and can / The 51.5 1n of distribution,
 
pipinUg are estimated to require over 55,000 ian rdays !or excavationand 

backfilling. Durin,7 the t o year construction period, the
 
project will substantially contribute to tbh, ermploynent 'of the manual
 
laboring class providing an average daily employment of more than 200
Vworkers,many of whom will be women. (See Part TI.E above). As the
 
Consultant's study indicates that there is at least twelve percent
 
unemployment in Surakarta plus significant underemployment, there should
 
not be a.ny d.fficulty in the contractors obtaining their required labor
 

/be ronted ifZ the successful contractor do' s not already own it.
 

i 
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~~Thrce4~~roni.~
Amerite.&qarecruit'--~---;-rawiheav 

s'killed .taff~ such fl ;oremen, pipeftor. and, equient operators.

tfrgi Ptwr areas of 44U but this shou3,U prove 'nop problm.
 

The Oonsu.Utsi beAs-proposed that~ U~e distributipp work be broten into 
four contratt-,Q provide sce of the ssallerlcontr*tors an portunity

tobion 1the work. The Consultant broken the installation of the
 
iew transmission rin into six parts, U-i.s estimated that a contractor
 
capable of d(Qng thi woxk could do up to three sections. Cgnstruction of
 
tf-new trasmeission main w{ill t apoomplished with two or more contractors.
 

3. uction Un"Onted-forWater, 

Two programs under the-prop1 e4
4 roject aim at the reduction of una~counted­
for-water, i.e. 
 meterinp ag Ugand £ leakaa survey. The responsibility
for the execution of both,f these programs and the necessary follow-up
repair prograrsprimiolly rests with the Water Eaterprise. They will e 
enugh funds generated from revenues to carry oui these programs. (Se
Part III. C abov). Jiew water meters will be or4t*4 to replace non-4orking
Meters presently in the pystem. This will 'be done diking the samne period 
that the distribution and transmission mains are being installed. To 
enable the Water Enterprise to maintain its neter, new testing facilities
 
will be obtained under the loan and training inwIeter maintenance will be
 
condm.,cted. 'This too will be 8ccomplished Auring the early stages of the
 
project so that the .,ater Enterprise will benefit as early as possible

from mor zccurate accounting of the water it delivers,- New services will
 
not be installed until shortly before the transndssl.on main is placed it,

service. The water system is unable to serve its present customers and
 
addini additional cutqomera before increasing availablc supply would only

increase operational problems.
 

'i:,rn, its design investigations, the Consultant trained employees

oi' the water enterpriae in tlic p:ropr procedures for.conductirg lege

PturI,1s. The consutant has 
rce.Agded that this work be continUti-d.
 
Equipment ,.,,as obtained 2or thic ark under the desgi,. contract and will be
 
turned. over tothe ,.atcr The ater
Enterprise by Cipata Karya . Enterprise

will instali a program -f leakage surveying and contimue this program as
 
part of its normal )pcratin'IZ-rocedure. All of these points have been
 
discussed with 9nd agreed to. the.-OI and will be further covered with a
 
conflitorn precedent toc.disbursement. (See Part IV. D belcw).
 

4, Management' 

ATo assist the ater Eterprise in implementing the management procedures
Krucommended by the consultant, a management consultant will review, at 
approximaately yearly~ intervals, the progress of the Enterprise in 

http:transndssl.on
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implementing new procedures and in improving its ovrall operation. 
In addition, the management advisory section of DSE will provide management
 

consulting services to the Water Enterprise throughout the duration of the
 

project.
 

5. Equipment 

Two types of equipment are to be purchased under this project. The
 

first type will be light equipment and tools to assist in the installation
 

of the new facilities. The second type will also be light equipment,
 

tool: and materials to assist the Water Enterprise in its operation and
 

maintenance of the sy.,a'm. Those items utilized in construction will be
 

turned over to the W'ater Enterprise upon completion of the construction
 
and in turn will be used by the Enterprise in its operation, maintenance,
 
and in future construction.
 

. Engineering Services Pnrd other Technical Assistance 

It i- anticipatei that Cipta Karya will enter into a host country contract with
 
o single firs, to provide the engineering services and other technical assistance 

as describes in Part II I. L4. Another alternative would be separate contracts
 

for ongineering services, leak detection and manage!7ent with the metering expert
 
Cipta Karya has expressed a preference
provided by the supplier of the meters. 


for the single firm approa'ch b t not for any particular firm. 

C. Evaluation Plan 

The evaluation of construction of the proposed project will be continuous
 

during tue installation of the pipelines. Before acceptance, the Contractor 
will be required to pressure test the new installations to insure that 
they do not have excessive leakage and that bends and hydrants have been
 

properly braced. The Health, Social and Economic impact study as
 
described in Annex B h will be the primary device for evaluating the 

orop-sed project Purposes. )uring the course .f' project, USAID will . 

conduct an annual review o.' the project status to detect any difficultie 
in carrying out the project as envisioned in the PP. 
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D. 	Conditions and Covenants
 

The follo-inc rerresent conditions and covenants as they may appear in 
the loan agreeient. These requirements have been discussed with, and 

npproved orallv by, the appropriate official within Cipta Karya. This 

official and USAID feel that one or more of tbrm w7ill be met befor? the 

loan npreement is r-igned. These CP's and covenants are descriptive and 

actua wordinp may be subject to negotiation. Furthermore as previously 

stated in this paper, some CP's and covenants may be added or deleted 

dependino on vork accomnlished before the signing, of the Loan Agreement. 

Conditions "'recceIpnt to Initial Disbursement
 

1. The conditions precedent for initial lis' ursement shal. Include 

the standard conditions as follo,.:s: 

a. lecal opinion 
,. authorized representative 

c. assurances of COI financinl ,upnort of the project 
d. draft contracts acceptable to AID for consultant services, 

tho round..ater totlv ;ini the imnact stud-'. 

2. T'ie follovf;m- conditions ilrecedent for initial disbursement unique 

for this project arc as follo' .-: 

a. 	 A written decision fronr rhe nopropriatp authorit'y of the 
Covcrnmeit of [1rr,!,sin qrantlnp an idditional allocation of 

water frc,- tie C-,Lrotulung Spring to thc unicipalitv of 
Suraliarta of IV) Ifter::/-econd. fcr a total allocation of 400 
liters /merond. 

Is. 'ritten as,trancCs fror the appropriate authority of the 
(overnment of Tncdonesio that all land ri.chtq and rights-of--ay 

tave boon or 7.,i] I be o tained necessar-: for the installation 

of the !7vstensf prior to commen 'ei ent of conmtruction. 

c. 	 A stntcternt fro, tlo 7irectorate rnrl of Cipta Kar':a that 

the Sira!:nrta "ptor Fnter-rise has f,.,en l.,all estahlished 

and that tIr fNnainclal account" rf the Fntorprise are 'in, 
r
Fort ri-;irnt fro- other units c tho n,'ticirnal (?nvernrent. 

"bi' . state-ent 1-iI! he accompanied I,, oFficial conies of t'e 

decree estaCliihin' the utility, an or'ani ation chart, and 
samnle I-anl" financial forms hi, ''ii!-- hc used for annual 
S ta t e -),et;q. 

d. 	 .- cowv or the sionned loan arvreement, acceptable to AID, between 
the !,orrower and the Surakarta ':ater Enterprise. 
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e. An implerentation plin, acceptable to AID, that will describe 
the project in more detail than is possihle in the AID-GOI loan 
a.reement. This nlan '7 l include (1) a description of the 
intended beneficiaries of the proposed! project and ho, they ".il1 
be reached (2) 1 discussion of a pronosed water rate structure 
w:hich ,buld make the Lnterpri.e financial]" viable, help conserve 
water hut make the rates more enuitabhe for the urban no.r and 
(3) q course of acti- t' ir will result in an imnroved Surakarta 
',ater Enterprise. 

f. A statement from the 'lanager of the Surakarta '-ater Enterprise 
that he (1) has received the necessary leak detection equipment 
used hv the consultant from Cipta Kar'a; (2) has received a copy 
of the leat- detection report from Cipta Karva as prepared by the 
consultant and translated into Bahasa Indonesia; (3) is actively 
using this equipment: and (4) has an oneoinr program of repair 
which '-ill fix all leaks detected. 

3. The loan agreement shall contain the covenants essentially as follows: 

a. The standard prov'sicns concerning AID's ap-roval of all contracts, 
contractors and construction plans, hid documents, etc., and all 
equipment to he financed bv the loan. A training plan including 
the names of participants must be approved by AID before loan 
funds can he used to finance any portion of a training activity. 

h. Any appronrlate recormendations made 
impact study ,il] he incorporated as 
final project design. 

hv the consultant or 
mutually agreed into 

the 

the 

c. The city 7ill provide land for the public faucets and bathhouses 

in general 

S tudv. 

agreement .ith the sites recommended in the impact 

d. The Director of the Citv flealth Pe-'nrtment 'ill renuest funds 
and, if neces.ar", rersonnel in his annual ludpet request 
commencin(' one year before project completion and continuing 
thereafter to (1) conduct a health and sanitation education 
program, and (2) to staff and suitably eouip the para-medical 
units constructed as part of the bathhouses. 
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ANNEX B-I 
FIGURE I 

INCIDENC- OF DISEASE IN SURABAYA
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TABLE I 

CRA1CTERISPOS AND CONTROL CF 'ATER-,'N FOOD-BORNE DISEASES 
AND VECTOR CAPR!D FEVERS 

DEPOSITORIES OF INFECTiCUS MATERIALS 	 V E C T 0 R S 

DISEASE RESERVOIR CONTAMINATED 	 CONTROLWAT ER 	 FOOD SEWAGE FLIES MOSQUITOES MEASURES 

C H 0 L E R A 	 Vomitus x XX / Immunizc 
Bowel 

dischargces
 
Carries
 

TYPHOID 	 Feces anid X X X X Immunize 
PANATYiPHOIU Urine of
 

Patient or
 
Carrier
 

DYSENTERY Bowel "X 	 X X X 
(51-CILLAY & discharges
AMEBIC ) of Man or 

Animal 
POLIOMYELITIS 	 Discharoes X X -X 	 Immuniz L 

ct Patient
 
or Carrier
 

HEPATITUS 	 Discharges X X X 
of Infected 

Person~s 

DIPHTHERIA Respiratory Immunize 
tract Patient 

Carrier 
D .r.N G U E Infected x EliminateO.H.F) Person, breedingAnimal or areas ofMosquito Mosouito 

Vector by
Drainage

M A L A R I A Infected

Person, 	 x Filling or 

ot herAnimal or Methods 
Mosquito 

In general the incidents 	of all listed disecses in tate con be efte 'ively reduced by a safe water supply-scni-try sewage disoosol ­
solid wastes mlnagerrent .irnp'oved sanstctcr-n-good load handling raclices - screening- fly. mosquito and rodent control - and 
when . vilable, immun :tion 
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TABLE 2 

TABLE 2 

IECIDENCE OF CHOLEPA IN SURAKqRITA 1 

YEAR No. of Cases No. uf Deatho Positive after treatment 3 

1975 411 23 87
 

1974 333 44 
 N.A.2
 

1973 754 41 
 5 

1972 556 
 80 N.A.
 

-1. source,. SurakL KIcalthwLa Department. 

2. N.A. - Not available.
 

3. Positive stools after recovery 
- possible carrier.
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Estimations of Water Use
 

1. General
 

Since the submission of the PRP more research has been done by USAID,
 
World Bank and ADB consultants on water usage at the various service
 
levels i.e. house connections, private yard hydrants, public water
 
faucets, latrines and bathhouses. This has resulted in a revision in
 
several of the estimates for water usage which has apparently caused
 
some confusion in AID/W. Below is a table presenting the difference
 
between estimated water usage for the various service levels in the PRP
 
and the PP:
 

PRP PP
 

1. House Connections usage 100 Lpcd 150 Lpcd
 
2. Public Faucets
 

a. usage 20 Lpcd 15 Lpcd
 
b. number of people served 650/faucet 300/faucet
 

In the remainder of thi, essay the current state of knowledge regarding
 

each service level will be presented in the hopes ofdisspellirg some of
 

this confusion.
 

2. Water Consumption from House Connections
 

The PRP figure of 100 lpcd which has been used as a planning figure for
 

many years and was recommended by Howard Humphreys and Sons, is not in
 
agreement with the current water usage data in Indonesia. Based on
 
recent studies in Semarang and Surabaya on water usage by domestic cus­
tomers, the water :llotment per person has been increased 50% over that
 

used in the PRP. In Surabaya it was found that water usage varied from
 
about 130 lpcd to 240 lpcd. In £emarang the usage was determined to be 
138 lpcd. The average usage in Surakarta is about 130 lpcd. The GOI, 
dorld Eank, ADB and the Australians are all using a 150 lpcd figure for
 
house connections. This is based on the assumption that, when adequate,
 
water pressure is available on a twenty-four hour a day basis, the
 
usage will increase. This agrees with the usual course of events when
 
pressure and service are improved. On the other hand, the new customers
 
who will be connecting to the system will be from a lower economic
 

strata and thus should have a tendency to use Less water per capita than
 
the higher income Groups. Counteractin, this will be the general long
 
term increase in water consumption as the overall standard of living of
 

the community improves. It is felt that the use of 150 lpcd is a
 
realistic planning figure baseq 5a ,urrent data.
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Indonesia is the five rupiah piece while the most prevalent way to carry 
water is on a yoke with a five gallon can on each end (19 liters per can).
 
This places the cost of water at Rp. 125/m3. In comparison, the indivi­
dual in Surakarta connected to the system and in the lowest billing cate­
gory is billed Rp. 150 for the first 15/m3 or Rp. 10/m3 and Rp. 18.75 per
 
additional cubic meter. Semarang and Surabaya have raised their unit
 
cost per additional cubic meter of water to public faucet operators to
 
Rp. 30 & 40 respectfully in order to absorb some of the high markup by
 
the operators. However, this is defeating the primary purpose of public
 
faucets which is intended to provide potable water to the poor at a re­
duced, or at least no higher rate than to customers connected to the
 
system. A restructuring of the charles for water from public faucets is 
necessary to meet this end. One of the suggested means of lowering costs
 
to the consumers would be to start a system of paper slips or coupons to
 
be sold by the city at the rate of RD. 100/100 coupons. A book of cou­
pons would last the average family more than a month and reduce his ef­
fective rate to Fp. 25/m3 which is conparable to the general rate for 
house connections. The GOI has expressed interest In this idea. See project issues.
 

In various system plans, the nLumber of people served per faucet has been 
assumed to be as much as a thousand persons per public faucet. In the 
PRP a figure of six hundred fifty per public faucet was used. Again at 
that time there wp.s no reliable data or experience in Indonesia. The 
consultants in Surabaya Cound that the public faucet:s in that city served 
a hundred Thirty three persons on the average, while in Semarang it was 
found that 370 persons per faucet was the average use. In Surakarta 
ULAID has assumed that there will be three hundred persons served per
 
faucet on the averaje. 

The PRP estimate,] that h,ODC people wouldI be served from a hundred 
public faucets. In order tD keep froim drastically reducing this service 
level, the number of public faucets has been doubled. It is expected 
that the anticipated two hundred public faucets will serve 60,000 of the
 
lower income individuals.
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3. Water from Public Faucets
 

The PRP estimate for public faucets has been assumed in potable water
 

system demand studies for many years. It is an ideal figure based upon
 
what is felt to be essential requirements. This figure is not, however,
 
automatically transferable from one locality to another. At the time the
 
PRP was prepared, little data was available on actual watei- use from
 
public hydrants in Indonesian water systems. Recently, consultants
 
working on USAID assisted projects in Semarang and Surabaya have examined
 
the water usage from public faucets. The usage was found to depend on
 
several factors, primarily distance from a public faucet and availability
 

of other sources of water. In Surabaya, in areas where the alternative
 
is salty water, consumption was found to be about 30 liters per capita
 
per day and constituted total consumption. However, in this same city
 
where the alternate source was fresh ground water, the consumption w&s
 
found to be about 5 lpcd, while at the same time total water used in the
 

household increased to 80 lpcd. In Semarang, the average consumption
 
from public faucets was found to be a little over 9 lpcd. In looking
 
at the above figures, one must keep in mind that neither system is
 

operated with adequate pressure and distribution and that this could de­

crease the quantity of water used.
 

Surakarta at present has no public faucet. The expected consumption
 
from this source can only be estimated from comparison to other areas
 
where data is available. Surakarta does possess shallow, fresh ground­
water in adequate quantities over the majority of the city. Although
 
often contaminated, this source has served to provide water to the vast
 
majority of the people of Surakarta. It will, in all probability, con­

tinue to be used as a supplemental source, i.e. bathing, laundry and
 
probably food preparation and dish washing. Water usage of five liters
 

per capita for example, as found in some areas of Surabaya, is considered
 
very low and below what is probably needed for drinking, food prepara­
tion and dishwashing. In the PP a figure of 15 lpcd ha6 been assumed in
 
the analysis of the water usage for the city. The actual usage should
 
be checked shortly after the total improvements have been completed as
 
part of the impact study, again approximately two years after the first
 
check. This data would be helpful to the Indonesian Government in
 
planning other systems.
 

Another factor, although not analyzed in the Semarang and Surabaya
 
studies, which is bound to have an effect on the quantity of water used
 
from public faucets is the cost of the water. In both the Semarang and
 
Surabaya studies it was found that the most expensive water was water
 
from public faucets. The rate structure of the water utilities in both
 
cities charged its highest rate to operators of the public fauceti.
 
The rate at the public faucets is basically restricted to 5 rupiah for
 
kr.y 1iters. The lowest denomination of money commonly available in
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4. Consumption from Public Baths & Latrines
 

There is still no reliable data on the water usage of public baths and
 
latrines in Indonesia. There is also no data on the utilization of these
 
facilities. Both have been considered good innovations from a social
 
point of view; benefiting primarily the lower income levels. The public
 
latrines currenvly existing in Surakarta appear to be utilized for both
 
excr'eta disposal and bathing. It may well be that public baths will not
 
be required in certain area . There appears to be a preference for indi­
vidual family bathing facilities. Such private facilities are definitely
 
more convenient and seem to increase the status of the individual.
 

As there is a question on just how acceptable the use of public baths
 
will be in Surakarta, it has therefore been proposed to construct only
 
ten public baths in the initial stage of the project. On the basis of
 
general acceptance of these facilities, the city will decide if they
 
should proceed with tne installation of additional baths or if additional
 
latrines or improved latrines will better serve the sanitary needs of
 
the lower income population. The impact study will make recommendations
 
concerning the relative mix of public bathhouses and latrines.
 

Wit.h the lack of firm figures on water usage, an estimation was made of
 
possible usage of public baths and latrines. It was concluded from the
 
analysis that the figure of one cubic meter per day for latrines and
 
twelve cubic meters per day for public baths were reasonable. These
 
figures are problematical a. best. However, the usage of latrines and 
public baths is very small in the overall conisuption patterns and even 
an error of lO&1 would have insignificant effects on the overall usage 
patterns. 

5. Other Demands for Consumption of Water 

It has been assumled that. increased water usage fromi the potable water 
system for major coiru:ercial and industrial use will be prohibited until 
such time as additional sources are found. There is ipparently ample 
:;roundwater available. liowari Hphrey and 'Sois recommended that heavy 
users be encouraged to develop their own source of supply. If costs 
which were obtaii; e by the consultant in 9. survey in Surakarta are 
reasonably accurate, it will be considerably less expensive for major 
users to develop their own supply. Any increase in allotment to indus­

try of the city's limited potable water supply would only decrease the
 
supply available to the people and create the potential for a water
 
shortage. See Part III. E. above.
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6. Unaccountable Water
 

The present unaccountable water usage is estimated at 37%. An exact
 

figure is impossible to arrive at due to the methods of estimating bil­
lings for non registering meters and unmetered usage. Within this figure
 

is the water used for filling the Tirtomodo swimming pool which accounts
 
for approximately two percent of the city's total water usage.
 

Leakage of 25.5 lps was found in twenty seven leaks detected during the 
consultants' leakage survey. By repairing these leaks, the city could 
reduce their current losses from 37% to less than 25%. As the system is
 

old and many of the former leaks have been superficially repaired, this
 

reduction would most likely be temporary. However, it is possible for
 
the city to improve on its losses to unaccountable water by continuing a
 
proper leakage survey, systematically repairing the identified leaks, and
 
improving its facilities for the maintenance, repair and replacement of
 
meters. A reasonable expectation is that the unaccountable water losses
 
will be reduced to 25 to 30 percent of the total water delivered to the
 

system in the period between the present and completion of improvements
 

to the system. A condition precedent in the loan agreement should pro­

duce the desired action.
 

When the improvements to the system are completed, Jebres Reservoir will 

float on the system causing an increase In pressure throughout the 
distribution system. The new transmission main and major local distri­
bution piping will help to distribute this pressure throughout the 

system. The increased pressure will undoubtedly cause increased leakage
 

in the older pipes and will most likely cause many of the poorly re­
paired leaks to rupture.
 

It is estimated 
that this increase will raise the unaccounted for water to 45 percent 

of' the water delivered1 to the system. A fair share of this leakage will 
be self evident and should be subject to repair during the first year of
 
operation of the improved system provided the leak survey personnel are
 
utilized and proper repair parts are available.
 

The other normal major source of unaccounted for water is meter error.
 
The present meter shop is very poorly equipped. The consultant has
 
calcvlated that it would take seventy-nine years for the water works to
 
repair the water meters at its present rate of operation. Much of this
 

is due to the fact that meters must be indivilually tested rather than
 
tested in series. Spare parts are also a major concern. Meters are now
 
normally repaired by cannibaliziing parts from other meters. Meters are
 
presently replaced only if they become inoperative and if new meters are
 
available. If the water works is to bill fairly and operate as a self
 

sufficient utility, then the whole system o!' meter maintenance has to be
 
reviseu. The utility :ill have to have an adequate supply of meters to
 

enable it to install new meters on all present unmetered connections and
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all new connections, to replace existing unoperative meters, and to pro­
vide meters for anticipated connections for at least the next year after
 
completion of the project. In addition, adequate meter repair facilities
 
will have to be provided and installed, and the meter repair personnel
 
of the water works will have to be instructed in the proper use and main­
tenance of this equipment. A record keeping system will have to be esta­
blished to facilitate the meter maintenance system.
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SURAKARTA .POTABLE WATER ENTERPRISE WATER USAGE 

(In Thousands Cutic Meters) 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 
Plant Cpacity 
Maxim- Days (1.25% of average)
Water Delivered thru System

%Unaccounted for Water 

4825 
-

4825 
30% 

4825 
-

4825 
25% 

4825 
-

4825 
25% 

12615 
9671 
7737 
45% 

12615 
12598 
10078 
38% 

12615 
12598 
10078 
33% 

12615 
12598 
10078 
30% 

12615 
12599 
10079 
30% 

12615 
12599 
10079 
30% 

12615 
12599 
10079 
30% 

12615 
12599 
10079 
30% 

Water Sales (metered) 3378 3619 3619 4255 6248 6752 7055 7055 7055 7055 7055 

Consumers (1977 - 1979)
Residential Connections75% 
Htels 6% 
Enterprises 1% 
Factories 3% 
Government Offices 10% 
Private Offices 1% 
Schools and Hospitals 3% 
Places of Warships 1% 

2533 
203 
34 

101 
338 
34 

101 
34 

2715 
217 
36 

108 
362 

36 
109 
36 

2715 
217 
36 

108 
362 

36 
109 
36 

Consumrs (1980 - 1987)Residential Conections 
Yard Sbdrants 

Sub-Total 

2720 
246 
2966 

2720 
1478 
4198 

2720 
1890 
4610 

2720 
1890 
4610 

2720 
2135 
4855 

2720 
2135 
4855 

2720 
2135 
4855 

2720 
2135 
4855 

Public Faucets 
Public Latrines 
Public Bath-house 

Schools, Hospitals, Places ofWorkship 
Sub-Total 

Commercial 
Industrial 

164 
54 
22 

170 
1 

778 
128 

329 
54 
44 

250 
677 
1272 
187 

329 
54 
44 

270 
697 
1242 
203 

329 
54 
44 

282 
709709 
1524 
212 

329 
54 
44 

282 

1279 
212 

329 
54 
44 

282 

1279 
212 

329 
54 
44 

282 
709 
1279 
212 

329 
54 
44 

282 
9 

1279 
212 
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DRAINAGE
 

It is fairly certain that a skeletal drainage system 
existed in the late
 

area (Palace district). Stormwater drainage

19th century in the Krato 


and flood prevention measures have developed steadily 
since the beginning
 

of the 20th century with the following major works being 
completed;
 

1. The construction of levees between the southeast section of the
 

city and the Solo River,
 

che Kali Anjar to divert
 2. The construction of a new channel, 


flood flows from the Kali Pepe away from the city,
 

3. The construction of a new channel, Kali Tanggul, 
outside the
 

flow of the Kali Jenes to the south of the
 
flood levee to divert the 


levee, and
 

on the Kali Pepe

4. The construction of a weir, "Gemungung Dam," 


at the head of the Kali Anjar, and sluice gates at both ends of 
the Kali
 

Pepe at Tirtonadi and Demangan.
 

The above works provide the city protectionagainst flooding from water
 

It does not, however, provide adequate
originating outside of the city. 

flood sluice gate


drainage of heavy rains falling upon the city when 
the 


at Demangan, junction of the Kali Pepe and the Bengawan Solo, is closed
 

the Solo being in flood stage.
due to 


HIIS recommended that a new pump station be installed 
at Demangan so that
 

internal drainage could be pumped from the 
Kali Pepe into the Bengawan
 

to be
 
Solo when the Solo was in flood stage. All internal drainage was 


presently

the pump station. This proposed pump station is 
directed to 


next
to be completed before the 
under construction, and is expected 

a long overdue maintenance
also engaged in
rainy season. The city is 


drainage channels. The channel along the city's
and upgrading of its 

is being paved and the
 

main street in the western section of the city 


city is cleaning the accumulation of sediment and debris in the more re-


This program should fairly well eliminate the internal
 
stricted channels. 


drainage problem which has plagued the southeast 
section of the city.
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PRELIMINARY REPORT FOR LEAKAGE SURVEY 

The daily water shortages and, in fact complete outages which occur in 
some areas of Surakarta, while due primarily to inadequate transmission
 
and distribution facilities, are aggravated by and contributed to by
 

loss by leakage from transmission, distribution, and customer supply,
 
piping. This loss is referred to as unaccounted for water and exists
 
to some degree in all water systems. In well managed systems this loss
 
is acceptable if within the limits of 15% or less of the water produced. 
Failure to contain the losses within these limits results in either
 
costly expansion of facilities or water shortages, or both. If improve­

ments become necessary because of this loss, the cost must be charged to
 
the consumer through increased rates and imposes an unfair burden upon
 

the consumer.
 

Unaccounted for water through loss from leakage in Surakarta has been
 

estimated by various sources as being from as low as 2% to a high of 45%.
 

The :urrent survey, due to existing conditions such as lack of water and
 

pres3ure in the mains, inoperable or inaccessible main, service control
 
valvas and meters, will not determine the exact percentage of loss by
 

leakage, but should provide an approximate percentage close enough to
 

determine ii it is or is not within acceptable limits.
 

The program in Surakarta is being carried out by Mr. Kuran of BN/TA, 
with the assistance of the following designated personnel: 

Mr. Ti:idjaja - Cipta Karya representative appointed by Mr. Romli,
 
Chief Engineer for Cipta Karya in Surakarta.
 

Mr. Soedarto - Head of Water Department Technical.
 

Mr. Soeranto - Assistant to Mr. Soedarto.
 

Four workmen from the Water Department. 

Mr. Tridjaja and Mr. Soeranto are participating in all phases of the
 

program and special efforts have been made to train them in tha use and
 

techniques of all equipment and procedures beirg used. They have exhi­
bited much interest and demonstrated their ability to learn to the
 

extent that they are now, in the consultant's opinion, well qualified
 

to use, and train others in the use of, the equipment and techniques
 
employed in this program. This will enable them to carry on a conti­

nuous leakage abatement program in the future in accordance with well
 
managed Water Works practice.
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To date, the progrsu in Surakarta is approximately 75% complete, and
 
has consisted of the following:
 

1. 	 A complete visual inspection of &il facilities at the source 
of supply. 

2. 	A complete visual inspection of the entire route of the trans­
mission main and all appurtenances from the source of supply
 
to and including the Jebres reservoir. Sonic leak detection
 
equipment was also utilized in conjunction with the visual
 
inspection and readings were taken at every accessible point 
of contact along the entire length of the transission main. 
Pipe detection equipment was utilized to locate lost drain 
lines and connections for distribution mains and services. 

3. 	Approximately 75% of the distribution system has been surveyed
 
with leak detection equipment and visual inspection. As stated
 
previously, inadequate transmission and distribution mains are
 
capable of providing a supply of water during the daylight hours
 
to only a portion of the city. The balance of the city receives
 
a water supply only during the night hours, In these areaA sur­
veys could be conducted only at night, and consisted primarily
 
of visual inspection, with closer investigation during the day
 
of any unusual conditions observed during the night.
 

4. 	Operational procedures have been observed an~d incorporated into
 
the survey and has resulted 4 recommepdations for alterations
 
in these procedures which, he believes, will provide immediate
 
and future benefits to both the consumer and the deparment.
 

Results of survey:
 

1. 	Source of supply
 

During inspection of the grit chamber, it was noted that the
 
water level was such that approximately 75gpm-100gp. was flowing
 
into the overflow pipe. A blind flange was installed on the
 
overflow pipe and resulted in an increase of approximately 4"
 
head at the intake to the transmission main. It was also noted 
that once each week the head in the grit chamber is lowered by
opening 2im-15Omm drain lines for a period of 15 minutes to
 
clear the chamber on both sides of the weir wall wall of accu­
mulated sand. Since there is no accumulation, this flushing 
results only in reduced flow to the city, and it has been recom­
mended this practice be eliminated.
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14.330
2. Transmission Main sta. 0.00 to sta. 


The survey of this main from the spring (sta. 0.000) to the 

Kartosuro Break Tank (sta. 14.330) revealed no leaks in the 

approximately 2.25 km of 0 450 nim and 12.08 km of 0 400 me 
pipe. The pipe was visually inspected at every point acces­

sible and appears to be in good condition with no indication
 

All valves located were visually
of external corrosion. 

inspected and tested with leak detection equipment, with the
 

following results:
 

Sta. 2.286 Service connected to blow-off valve leaking. 

Sts. 5.70 Service to Delanggu Factory leaking at meter
 

pit 4". 

Water Department
Sta. 6.35 Connection to main leaking. 
has no record of this connection and further 

Total leakageinvestigation will be made. 

2.1 liters/second.
 

Sta. 7.450 Sonic and pressure tests indicate this min
 

line valve is partially closed. The Water
 

Department attempted to operate the valve and
 

found it to be inoperable. Repair or removal
 

of the gates has been recommended as a mans 
or providing some additional water imediately 
to the city.
 

Air valve covered aid inaccessible under pave-Sta. 9.37 

ment.
 

Air valve covered and inaccessible under pave-
Sta. 12.58 

ment. 

Kartosuro Break Tank Sta. 14.330
 

flow tests were conducted to determine the amount and rate of
Volumetric 
The test detarmined
flow being delivered to this tank from th.e spring. 

the rate of flow to be 127 liters per second. This is less than the 150 

liters per second shown in the lHumphrey report of 1971, and may be due 
Pipe locating equipmentto the partially closed valve at Sta. 7.450. 


was utilized to determine if existing piping would allow by-passing 
of
 

the tank in order to increase downstream pressures. Such piping does
 

not exist and is recoLmended for futute installation. Total cosumptism
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from the spring to the break tank is approximately 12 liters per second. 

Total estimated leakage 2.1 liters per second. 

Transmission Main - Sta. 14.330 to 29.400 

Sta. 14.65 to 15.08 paving cuts in this section of line indicate pre­
vious repairs. Leaks were located and repaired. Examination of the 
pipe during repairs revealed pitting and damaged coating at each point 
of leakage. The soil surrounding the pipe was examined by Mr. Parkes, 
Project Geologist, and is,in his opinionof an aggressive nature. 
Further soil analysis should be made in this area to determine if cathod­
ic protection is required.
 

Sta. 16.240 l'low-off valve and line covered by paving location unknown 

Located with pipe locator. Main line valves are covered by paving and 
are inaccessible at stations 17.99-18.50-18.70-20.395, and 21.000. 
Visual and sonic equipment survey of balance of transmission main dis­
closed only one leak at Slamet Riyadi in front of the museum. Visual 
inspection at all accessible points does not disclose any serious exte­
rior corrosion of the pipe and aside from the section of main between 
sta. 14.65 and 15.08,aappears to be in sound condition. At present, 
pressures are extremely low from the break tank to the reservoir, and, 
in fact, during the day, some higher parts of the main is only partially 
filled with water. As future improvements are completed and higher pres­
sures result, more leaks will develop, and the present method of repair­
ing leaks will not be adequate to contain leaks at higher pressures. 
It is therefore recommended that improved methods and lea]: repair mate­
rial be used.
 

Distribution mains
 

Survey of the distribution system has been conducted by visual inspection
 
of areas during periods of maximm pressures. This required considerable 
nighttime inspection. In order to distribute the limited supply to all 
areas, some 52 valves are opened at 5 a.m. and closed at 5 p~m. each day. 
The leak survey crew accompanied the Water Department crew during two of 
these operations and tested each valve operated with leak detection equip­
ment. All indications of leaks were thoroughly investigated to determine 
if the indication was caused by a leak or was the result of partially 
closed valves. in many cases, this proved to be the cause and no leak 
was found to exist. Once each week on Monday, valves are operated start­
ing at 7 p.m. in order to force water into the Jebres Reservoir. The 
'1- --irvey crew participated in this operation also and tested approxi­
mately 25 valves during the operation. Again, all indications of leaks 
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All blow-off valves were
 were investigated to a final conclusion. 

leaks were found. Survey of the distribution
investigated and no 


system to date has revealed the following:
 

27 leaks flowing from 5gpm to 25gpm. Average 15gpm.
 

Total leakage detected 405gpm or 25.5 liters/second.
 

The location of all leaks detected have been listed and given to Mr.
 

As repairs are made, the pipe will be inspected to determine
Soedarto. 

the external and internal condition.
 

Summary and Recommendations
 

Estimated total leakage detected to date:
 

0.00 to Break Tank: 2.1 liters/second
Transmission IMain-sta. 

2.2 liters/second
Transmission Nain-Break Tank to Reservoir: 


25.5 liters/second
Distribution System 


Total leakage : 29.8 liters/second
 

This is equivalent to 23.47, of the 127 liters/second available at the
 

are complete, should bring the unaccounted
break tank, and, when repairs 


for water within acceptable limits. Hlowever, repair of these leaks will
 

increase in pressure and produce additional leaks. It is

result in some 

therefore, essential that a continuous leak detection and abatement pro­

gram be established.
 

All valves should be locatedJ, made accessible, and operated. Transmi3s­

should be oper'3ted twice yearly and distribution valves

sion main valves 

Air valves should operate automatically and inspected montly 
once yearly. 

Valves which are now inoperable or will 
to assure continuous operation. 

as as possible.close should be repaired or replaced soon
not completely 
A valve record system should bc started and kept current. 

used to
All leaks should be repairedf immediately. The existing method 


repair leaks in not satisfactory to contain leakage under the future
 

methods and materials should be used.

higher pressures, and improved 

Ti ,ie has not ptirmitted a conplete survey of services inside customer 

premises, and it is intended that this phase of the survey can be com­

is theFrom observation, it apparent
pletedl within the ne :t two weeks. 

unreliable water supply encourages the consumer to leave fixtures open
 

to fill reserve tanks and reservoirs when water is avail­
at all times 

they are allowed to overflow
able. When these reserves became full, 


waste contribute
an'l the water is- waste!. limi nation of this would 
to the consumer and will be mqterioally to the volume of water available 


t]," object of our survey ir the immediate future.
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LEAST COST ANALYSIS OF WATER SOURCE
 

A. Howard Humphreys & Sons
 

Howard Humphreys & Sons (HHS) investigated the possible sources of
 
water for Surakarta and concluded that surface water was not available.
 
The Solo River which flows past the city of Surakarta goes dry period­
ically and does not offer a firm water supply for the city. HHS also
 
determined that there are no nearby sites where a dam could be
 

econ mically constructed to impound water.
 

HS did find two possible sources which would be e!conomically devcloped
 
to supply water to Surakarta; groundwater and the Cokrotulung Spring.
 
HHS concluded that the source having the least cost, both capital and
 
discounted costs, was the Cokrotulung Spring.
 

B. Burns & Donnell/Trans Asia's Analysis.
 

With USAID financial assistance, Cipta Karya retained the i'irms of
 
Burns and McDonnell and Trans-Asia Engineering Associates, Inc. (BM/TA)
 
to design HHS's proposed program for delivering an additional 250 liters
 
per second of water to Surakarta and to prepare a scope of work for
 
further ground water studies. BM/TA confirmed the probability of
 

ground water being available in sufficient quantity and quality to
 
supply Surakarta. In addition to the area proposed by HHS for explo­

ratory drilling, BM/TA proposed that three additional areas he
 
investigated. The development of the other areas would cost at least
 
as much as the area proposed by IlS. In two cases, the source areas
 
are farther removed from the city and the third area is anticipated to
 
produce less water per well and calls for a greater depth of well and
 
pumping.
 

C. Updating of Cost for Groundwater
 

HHS had made the following assumptions in their cost analysis for
 
developing groundwater:
 

1. Average well production of 1,300 m3/day (0.34 MGD).
 
2. Effective period of pumping restricted to 15 hours.
 
3. Pumping rate of 24 liters per second (380 gal/min) per well.
 
4. Two out of three wells drilled would be successful
 
5. 30% standby capacity would be provided.
 

Data received and reviewed since the HHS study does not justify any 
changes in assumptions 3, 4 or 5. Itis felt that with the improved 
electrical distribution presently being installed, pumping could be 
increased to 18 hours. The hours from 6:00 p.m. to midnight still 
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being discounted due to the rate schedule and restriction on the use
 
of power. This revises assumptions 1 & 2 as follows:
 

1. 1,555 m3/day
 
2. Effective period of pumping 18 hours.
 

BM/TA has estimated the cost of a production well at $32,675 and a non
 
productive well at $21,190. Using HHS assumption that one in every
 
three wells will not be a productive well gives a cost per productive
 
well at $43,270.
 

KHS used, as a basis for comparison, 150 1/sec. or 12,960 m3 per day,
 
the additional allotment received from the spring. Surakarta will
 
actually receive an additional supply of 250 I/see. or 21,600 m3 per
 
day. This will require 13.9 wells, or allowing 30% extra capacity,
 
18.1 wells. This figure has been rounded to 18 wells as the required
 
number of wells to produce a firm water supply of 250 1/sec. The cost
 
for these 18 wells would be $778,860 (18 wells x $43,270/well).
 

The estimated cost of the new transmission main from Cokrotulung Spring
 
to Kartosuro Reservoir is $1,878,005. MIS assumed that the main from
 
Kartosuro to Jebres would have to be constructed, even if wells were
 
used, in order to provide for storage and distribution. Utilizing
 
this same assumption it was determined that including capitalized
 
power costs at the interest rates of 8%. 12% and 16%, Cokrotulung
 
Spring still is more economical (see following table). This analysis
 
is probably conservative for it is felt that there will be increases
 
in the cost of power in the near future. Also, the availability of
 
groundwater in adequate quantity and quality has not been proven.
 
Lastly, the spring feeds the water system by gravity and with the two
 
transmission mains the city is virtually assured that it will always
 
have a supply of water. Certainly the water supply will not be
 
depend nt upon the unpredictable power in Indonesia.
 

D. Conclusion
 

Cokrotulung Spring is the least cost solution to supplying an
 
additional 250 liters per second of potable water to Surakarta.
 



COSTS OF ALTE#rATIVE SCH.ES TO SUPPLY 
150 ]/s TO KARTOSURO RESERVOIR 

AS DETEPJ4!UED BY HOWARD HU-1PH]EYS & SON 

SC] i4a1 ASSUMED 
iTE OF 

' DESCRIPTION COST IN MITLLIONS 
ANIhLkL-L CIPITAL 

OF RUPIAE (MILLION 
COST DISCOUNTED 

DOLLARS) 
TO 1973 Aif 

CO'ST"Ruc-
TION 

RECUR-
RENT COST 

COST 8
86A 

A 

GRAVITY I:.,iN 1973 

oonstruct int .heat Cokrotu].ung
Spring -nd provide and lay 
gravity pipeline from Cokrotu-
lung to Kartosuro Reservoir -

2.20 )an of 500 mm dia. pipe, 

399 
(0.96) 

399 
(0.96) 

399 
(0.96) 

399 
(0.96) 

5.70 kIoof 400 run dia., 4.27 
km of 350 mm dia. of steel 
or ductile iron pipes. 

TQOTAL COST OF SCK-q2, A 399 399 399 399 
(0.96) (0.96) (0.96) (0.96) 

B 

BOREHOLL.S 

1973 

, 

Drill, test ana equip 13 
borehoie. , a-d construct 
au'd power lines. 

pip;elines 
325 

(0.73) 
325 

(0.78 
325 

) 
325 

(0.78) 

9epla.-13 pim< 59 19 1 6 
, (0.14) (0.05) (0.03) (0.01) 

2003 Replac- 13 pur.mps 59 6 2 1 
(o.14) (0.01) 

-
.( 

I973Power. 
, 

tn - staff 15.0 
L. 

17c 12 83 
0. .i,-.s fcor (0.43) (0.30 (0.20) 

TOTA." C .,T,OF -r7.. B" 443 529 I 6? 415415 

-

1.0) (1.27)
-__i~~~iI1i~_ 

(i..) (!.oo'0 



SCHEME 

A 


GRAVITY MAIN
 

B
 

BOREHOLES 


CURRENT COSTS OF ALTERNATIVE SCHMES TO SUPPLY
 
250 1/s TO KARTOSURO RESERVOIR
 

COST IN DOLLARS
DESCRIPTION .
ANNUAL 
 CAPITAL 

RECUR- COST 
RENT COST 

Gravity Water Main from Cokrotulung

Spring. 
 1,878,005 1,878,005 


1,878,oo5 1,878,oo5 


1. Drill 18 Producing Wells. 778,860 778,860 

2. Equip 18 wells with Pumps & 315,000 315,000 
Chlorinators.
 

3. Install Electric Service 
 108,000 108,0OO 


4. Replace 18 Pumps after 15 years. 
 225,000 70,929 


5. Replace 18 Pumps after 30 years. 
 225,000 22,360 


6. Power. 
 125,239 1,493,426 


1,651,860 2,788,575 


COST DISCOUNTED 

1,878,005 1,878,005 

1,878,oo5 1,878,oo5 

778,860 778,860 

315,000 315,000 

l08,ooo 108,000 

41,107 24,284 

7,510 2,621 

1,032,442 780,667 

2,282,919 2,009,442 
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ILLUSTRIOUS LIST OF TOOLS, EQUIPMENT, & REPAIR MATERIALS 

Item 
 Quantity Unit Cost Amount
 

1. Meter Test Bench, Complete 1 
 $2,400 $2,400

2. Tools For Meter Shop 
 I set 1,200 1,200

3. Air Compressor for Shop, electric 700
1 700 

4. Pipe Threading Machine, Elect. for Shop 
 1 1,200 1,200

5. Drill Press w/accessories for Shop 
 1 800 800
 
6. Topping Machine (wet tap) Y" to 2" 4 1,000 4,000

7. Tapping Machine for use w/saddles 
 4 800 3,200

8. Pipe Saw, gasoline driven 
 2 600 1,200

9. Pipe Cutter, hydraulic 4 
 425 1,700


10. Pipe Tong,, various sizes - - 4,600
11. Pressure Test Pump 2 - 1,000 1,000
12. Pipe Throader, Ratchet Type 800
4 200 

13. Techet Wroncher, various " - 800
14. Va-ious flani lonls 4 sets 600 2,400
15. Reorling Pvessure Gage, Stationary 5 400 2,000
16. heording Pressure Cage, portable 
 3 400 1,200
17. as Driven Ditch Pump 
 2 900 1,800

18. Air Driven Ditch.Pump 
 2 1,000 2,000

19. Trailer Mounted Air Compressor 2 11,000 22,000
 

MATERIA FOR MAIN REPAIRS 

20. Repair Clamps, various sizes 
 - 25,000
21. Couplings, Compression Type 
 5,000
 

85,000

Shipping, Packing .20,000
 

TOTAL 
 105,000
 



SURAKARTA POTABLE WATER 
Depreciation Expense
 
Period CY 1977-


CY 1977 thru CY 1981 

Per Annum 
Transmiss ion Mains 60,000 
Distribution System 23,180 
Reservoir,Intake & Pressure T nk 2,667
 

Reservoir & Voter Intake 1,387 87,234 

CY 1982 thru CY 1986
 

Per Annum 
Distribution Systen 23,180 

Reservoir. Intake & Pressure Tnk 2,667 

Reservoir, W ter intnke 1,387 

Transmir ion Mains 99,654 

Distribition System 16,303 

Service Conetions 75,322 

Public Baths & Fnucets 5,646 

Equipment 23,650 247,809 

CY 1987 thru CY 2007
 

Per Annum 
Distribution System 23,180 

Reservoir, Intake & Pressure Tank 2,667 

Reservoir, .ater Intake 1,387 

Transmi ss ion Mains 99,654 
Distribution System 16,303 

.ArviceConnections 75,322 

Public Bathq & Faucets 5,646 224,159 



SURAKARTA POTABLE WATER 
Assep tq 

December 31, i975 

Fixed Assets 

System Constructed In 1929 

Transmission Mains - 27 kilometers 

Allowance for Depreciation 

Distribution System ­ 106 kilometers 

Allo'.,.fnce for Depreciation 

Reservoir, Spring Intake & Break Pressure Tank 

Allowance for Depreciation 

3,000,000 

2,540,000 

1,738,400 

1,043,040 

200,000 

120,000 

360,000 

695,360 

80,000 

System Expansion Constructed In 1974 

Reservoir and Water Intake 

Allowance for Depreciation 

104,000 

1387 102,613 

Total Fixed Assets 1,237,973 

Deprecintion Schedule 

Asset 

Transmission Main 

Distribution System 

Reservoir, Intake, Pressure Tank 

Reservoir & Water Intake 

Useful 
Life 

50 yrs 

75 yrs 

75 yrs 

75 yrs 

Depreciation 
Per Annum 

60,000 

23,180 

2,667 

1,387 



SURAKARTA POTABLE WATER 
Assets Acquired Frnm Project
 

As of December 31, 1981
 

Fixed A~setA 

Transwission Main 

Base Project Costs 4,004,000 
Inflation 1978 157 - US Dols 482,700 
Tnflation 1978 53% Rupiah 174,200 
Conltingenci.es 10. of Ba,;e Dollnrs 321,800 4,982,700 

Dis trilti t ion System 

Bnse Prc,,j-ct Costs 999,00() 
rnfl.:tion 1978 157, - US Dols 12,450 
Inflation 1978 53.41%o RLupiah 202,950 
Continenci.es 10% of Base Dollars 830__0 1,222,700 

Service Connections
 

Base Project Costs 1,355,000 
Tnfl.,1'tion 1978 15% US Dol.s 12.790 
,,I!' ,, 1' 80 27 I'S Dol 140,000 
Infiation 1981 417. US Dol.- 19 7,00o 
Inflation - 53.417. Rupi.',h 78,000 
Contingencies 10/0 of Base Dollars 100,300 1,883,050 

Public Bnthhouses & Faucets 

Base Project Costs 92,000
 
Inflation 53.411. Rupiah 49,150 141,150
 

Equipment
 

Basc Project Costs 100,000 
Inflation 1978 157. - US Dols 12,750 
Inflation 1979 30% - IS Dols 3,000 
Inflation 53.412. Rupiah _ 2500 118,250 

Depreciation Schedule 

Useful D.,preci.ation 
Life Per Annum
 

Transmission Mains 50 yrs 99,654
 
Distribtion System 75 yrs 1.6,303
 
Service Connections 25 yrs 75,322
 
Public Baths & Faucets 25 yrs 5,646
 
Equipment 5 yrs 23,650
 

http:Continenci.es


SURAKARTA POTA BIE " WATER 
NET ASSETS 

Period 1975 through 1987 

Fixed Assets 

System Constructed In 1929 

Transmission Mains 

Distribution System 

Reservoir, Spring Intake 
and Break Pressure Tank 

1975 

360,000 

695,360 

80,000 

1976 

300,000 

572,181 

77,333 

1977 

240,000 

649,002 

74,666 

System Constructed In 1974 

Reservoir and Water Intake 104,000 102,613 101,226 

System Constructed In 1980 

Transmission Mains 

Distribution System 

Service Connections 

Public Bathhouse & Faucets 

Equipment 

Net Income Returned By Enterprise 

Funds Carry Forward Plus 
Interest at 9% PA 

-0- -0- -0­

1,239,360 1,152,127 1,064,894 



1978 1979 1980 1981 1982 1983
 

180,000 120,000 60,000 -0­

625,823 602,644 579,465 556,286 533,107 509,928
 

71,999 69,332 66,665 63,998 61,331 58,664
 

99,839 98,452 97,065 95,678 94,291 92,904
 

4,982,700 4,883,046 4,783,392
 

1,222,700 1,206,397 1,190,094
 

1,883,050 1,807,728 1,732,406
 

141,150 135,504 129,858
 

118,250 94,600 70,950
 

-0- -0- 34,038 191,860 200,990 37,950
 

37,101 249,567 491,107
 

977,661 890,428 803,195 9,292,773 9,266,561 9,097,253
 



1984 1985 

486,749 463,570 

55,997 53,330 

94,291 92,904 

4,683,738 4,584,084 

1,173,791 1,157,488 

1,657,084 1,581,762 

124,212 118,566 

47,300 23,650 

43,309 56,245 

576,672 675,779 

8,943,143 8,807,378 

1986 


440,391 


50,663 


91,517 


4,484,430 


1,141,185 


1,506,440 


112,920 


-0­

67,180 


797,906 


8,692,632 


1987 1988 

417,212 

47,996 

394,031 

45,329 

90,130 88,743 

4,384,776 

1,124,882 

1,431,118 

107,274 

4,285,122 

1,108,579 

1,355,796 

101,628 

87,908 

869,718 

8,561,014 

95,464 

1,043,812 

8,518,504 



I St 2 

Solo ater 
Debt Service 

Loan ips. 2,490,000,000 - 48 Installsents 
Interest at 9Z/year 

Outstanding Semi-Annual 

Loan Amount Interest 

Rps Rps 

2,490,000,000 112,050,000 
2,438,125,000 109,715,625 
2,386,250,000 107,381,250 
2,334,375,000 105,046,875 
2,282,500,000 102,712,500 
2,230,625,000 100,378,125 
2,178,750,000 98,043,750 
2,126,875,000 95,709,375 
2,075,000,000 93,375,000 
2,023,125,000 91,040,625 
1,971,250,000 88,706,250 
1,919,375,000 86,371,875 
1,867,500,000 84,037,500 
1,815,625,000 81,703,125 
1,763,750,000 79,368,750 
1,711,875,000 77,034,375 
1,660,000,000 74,700,000 
1,608,125,000 72,365,625 
1,556,250,000 70,031,250 
1,504,375,000 67,696,875 
1,452,500,000 65,362,500 
1,400,625,000 63,028,125 
1,048,750,000 60,693,750 
1,296,875,000 58:359,375 
1,245,000,000 ?76,02",000 
1,193,125,000 53,690,625 
1,141,250,000 51,356,250 
1,089,375,000 49,021,875 
1,037,500,000 46,687,500 
985,625,000 44,353,125 
933,750,000 42,018,750 
881,875,000 39,684,375 
830,000,000 37,350,000 
778,125,000 35,015,625 
726,250,000 32,681,250 
674,375,000 30,346,875 
622,500,000 28,012,500 
570,625,000 25,678,125 
518,750,000 23,343,750 
466,875,000 21,009,375 
415.000,000 18,675,000 
363,125,000 16,340,625 
311,250,000 14,006,250 
259,375,000 11,671,875 
207,500,000 9,337,500 
155,625,000 7,003,125 
103,750,000 4,668,750 
51,875,000 2,334,375 

TT I 

TOTAL 2,745,225,000 
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Equal Installments of Interest 

Equal Inst!llments of Principal 

Each 6 month Installir.ent 

Rp. 57,192,188 

51,875,000 

109,067,188 

In US Dollars Semi Annually $ 262,813 

In US Dollars Annually 525,626 

Project Started 1977 Loan Effective 1/l/77 

2nd Step Loan US$ 6,000:000 Equivalent 

Six Year Since principal & interest. 



tiNALYSIS OF WATER CONSUPMON AND WATER CHARGES 
3Y COISTMER CLASSIFICATION, SURAKARTA, SEPTEMBER, 1975 

Number 
of 
Conn. 

Minimum 
Cons.(M3 ) 

Exce3s Total 
Cons. (M3) Cons. 

3 
(M3) 

Charge 
for 

Minimum 
Cost 

Charge 
for 

Excess 

Total 
Charge 

Charge 
per M3 

Per Conn 
t:ater 
Charge 

Meter 
Rent 

Total Charge 
per Conn. 

A 1 
A II 
A III 
A IV 
TOTAL 

1,987 
3,506 
1,560 

160 
7,213 

29,805 
70,120 
39,000 
4,800 

143,725 

5,276 
20,722 
22,168 
4,697 
52,863 

35,081 
90,842 
61,168 
9,497 

196,588 

298,050 
876,500 
585,000 
93,200 

1,852,750 

98,250 396,975 
388,538 1,265,238 
498,780 1,083,780 
117,425 210,625 

1,102,993 2,955,743 

11.32-
13.93 
17.72 
22.18 
15.04 

199,79 
360.82 
694.73 

1,316.41 
409.78 

62,50 
62.50 
62.50 
62.50 
62.50 

263.29 
423.32 
757.23 

1,378.91 
472.28 

Per Conne6,tion (Al - A IV) 19.9 7.3 27.2 257 153 410 

C 1 
C 1I 
C III 
TOTAL 
Per Conn. (C I - C I1 ) 

209 
20 
1 

230 

10,450 
1,200 

100 
11,750 

51.1 

5,602 
2,510 
7,622 
15,734 

68.4 

16,052 
3,710 
7,722 
27,484 

119.5 

261,250 
45,000 
2,500 

308,750 
1,342 

210,075 
156,875 
285,825 
652,775 

2,838 

471,325 
201,875 
288,325 
961,525 
4,181 

29.36 2,255.14 
54.41 10,093.75 
37.34 288,325.00 
34.98 4,180.54 

125 
250 
250 
136.41 

2,380.14 
10,343.75 
288,575.00 

4,316.95 

D I 
D II 
Total 
Per Conn (D I - D II) 

225 
50 
275 

4,500 
1,000 
5,500 

20.0 

21,994 
2,086 
24,080 

87.6 

26,494 
3,086 

29,580 
107.6 

56,250 
18,750 
75,000 

273 

549,850 
78,225 

628,075 
2,284 

606,100 
96,975 
703,075 

2.55 

22.88 
31.42 
23.77 

2,693.78 
1,939.50 
2,556.64 

62.50 
62.50 
62.50 

2,751.28 
2,002.00 
2,619.14 

E 118 5,900 721 6,621 44.250 10,815 55,065 8.32 466.65 62.50 529.15 

F 41 1,230 508 1,738 7,688 6,350 14,038 8.08 342.39 62.50 404.89 

GRAND TOTAL 7,877 168.105 93,906 262,011 2,288,438 2,401,008 4,689,441 17.90 595.33 (65) (660) 



MONTH OF SEPTEMBER, 1975 ABILITY OF THE COMUNITY TO PAY 

FOR DOMESTIC WATER USED IN SURAKARTA 

ANNEX B.6 

1 2 3 4 5 6 8 9 10 11 12 13 

A I A11 A III ATIV C C II C III D I D II E F TOTAL AI -AIV 

1 

2 

3 

Monthly water bill for 
mini--m cons. per conn. 

Monthly water bill for 
excess cons. per coon. 
Total Bill from water sale 

99.17 

74.95 
174.12 

250.00 

110.04 
360.02 

375.00 

319.73 
694.73 

582.50 1,250 2,250 2,500 250 375 375 

733.91 1,435.77 10,843.75 285,826 2,443.78 1,564.50 91.65 
1,316.41 2,685.77 13,093.75 288,326 2,693.78 1,939.50 466.65 

374.32 

329.94 
704.26 263.78 

4 
5 

Rent for meter 
Total menthly bill per conn. 

62.50 
236.62 

62.50 
422.52 

62.50 
757.23 

62.50 125 250 250 62.50 62.50 62.50 62.50 
1,378.91 2,810.77 13,343.75 288,576 2,756.28 2,002 529.15 

64.66 
768.92 

62.50 
326.28 

6 Monthly family income if cost 
equals 27.of income 11,831.00 21,126 37,861.50 68,945.50 16,314 

7 

8 

9 

Estimated % of nonuser families 
with income in 1975 in excess 
of (8) (7.) 

50% Rate increase 

Monthly family income if cost 
equals 27 of income 

58.9 27.8 

354.93 633.78 
17,746.50 31,689.00 

10.8 

1,135.85 
56,792.50 

2.4 

2,068.37 
.03,18.50 

39.6 

489.4 
24,471 

10 Estimated 7. of nonuser families 
with income in 1975 in excess 
of ( 9 ) (M) 

35.6 14.5 3.8 a 24.0 

11 
12 

100% Rate increase 
Monthly family income if cost 

equals 27. of income 

473.24 

23,662 

845.04 

42,252 

1,514.46 

75,723 

2,757.82 

37,891 

652.56 

32.628 

13 Estimte % of nonusers with 
income in 1975 in excess 
of (12) 

24.9 8.4 1.9 a 

14.0 
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GROUNDWATER INVESTIGATION 

Purpose:
 

1, 	 Determine if there is sufficient groundwater of acceptable quality
 

available in the area north of Kali Anjar to economically provide
 

water for projected development on an interim or long term bases.
 

II, 	 Determine if there is sufficient groundwater of acceptable quality
 

available within the city or its environs to economically provide
 

uater for the additional, current needs of Surakarta and its
 

projected future needs through the year 2000.
 

Estimated Program North of Kali Anjar
 

Bore 	and log six, four-inch holes to obtain underground geolo­1. 

gical data. Average estimated depth is taken at + 200 ft 

(60 in). 

2. 	Estimated that at least Four of the above holes will be ex­

panded to 12 inches in diameter and constructed and developed
 

in accordance with good practice.
 

Estimated Program Inand Around Solo
 

1. 	Bore and log twelve, four-inch holes to obtain underground
 

geological data. Average estimated depth is taken at 100 m
 

Two 	of the holes are assumed to be drilled to
(328 ft). 

500 ft (152 m) to obtain geological data below that currently
 

available to ascertain availability of groundwater below depth
 

of presently utilized aquifers.
 

2. "stimate that six wells will be enlarged to 12 inches in
 

diameter and constructed and developed in accordance with
 

gcod drilling practice.
 

Sinamiary Costs Estimate
 

Exploratory Drilling $125,000
 

Develope Test Wells 1839000
 

Technical Assistance 177,000
 
$485,000
 



ANNEX B. 8 
Page 1 of 4 

Impact Study
 

Purpose:
 

Since improved health is the project goal and so little is actually
 

known about the health effects of such a project beyond a general
 

association between improved quality and particularly, increased
 

incidence of waterborne or "water
quantity of water and reduced 


washed' diseases, a study is proposed to continvally evaluate the
 

health, economic and social impact of the project.
 

End of Project Status:
 

At the comnletion of the study the following information is expected
 

to be known:
 

i1) A complete before and after project analysis of the general health,
 

of the city
social and economic conditions o'" five distinct users 


system (I) people served by house connections (2) people served
 

V y private yard hydrants (3) people served by public faucets (4)
 

people served by public latrines and bath houses and (5) users
 

of shallow wells in a representative, non project "test" area.
 

(2) 	The relationship between the above five levels of service and the
 

The final report will describe
relative health benefits gained. 


the shape of the function relating increments in health benefits
 

test groups. For
to increments in water consumed among the five 


this purpose the benefits will be quantified as studied in items 5
 

and 6 below.
 
and water demand
 

The final report
(3) 	The relationship between real costs for water/. 


will describe two or more aspects of this relationships. For
 

examples:
 

(1) how is demand influenced by the distance water has to be carried
 

from the public fountains or the distance tu public latrines and
 

bath houses and (2) how is demand influenc-d by increased unit costs
 

for house connections, private yard hydrants and vendored water
 

carried from public faucets?
 

(4) 	The relationship between the provision of improved water supply
 

and the provision of complementary improvements in public health,
 

sanitation or personal hygiene. Indicators may be, for example,
 

improvements in solid waste disposal, health education, increase
 

in sales of tooth paste etc.
 



ANNEX B. 8
 
Page 2 of 4 

(5) 	The impact of the project on the morbidity and mortality of children
 
under age 5 in the five service groups.
 

(6) 	The impact of the project on the morbidity and mortality of at
 
least seven specific diseases in the general project area as
 

reported to the City Health Department. Presently there is data
 
being kept on cholera, dengue fever, malaria, typhus, diptheria,
 
dysentary (both bacillar:, and amebic) and hepatitus.
 

(7) 	I!'e impact and usage of private yard hydrants, public faucets,
 
latrines and bath houses in Surakarta. The final report will in­

clude recommendations concerning relative mix, numbers, location,
 
design, etc. to maximize this impact both for the proposed project
 

and for the anticipated master plan.
 

Assimptions for Achievement of End of ProAect Status
 

(1) 	A study can be designed to find out the desired information.
 
, (2) A research institution exists in Indonesia capable of conducting a
 

professionally acceptable study.
 
(3) 	Baseline data can be obtained prior to completion of the new physical
 

system.
 
(4) 	The GOI can be convinced of the importance of conducting such a study.
 

Outputs
 

1. 	 A professionally designed three or four phase study similar to the
 
study now being conducted with AID assistance in the Philippines.
 

2. 	 A contract with a local research institution to conduct the impact
 
study.
 

3. 	 Motivation and adequate technical competence on the part of the staff
 

of the City Health Department who will assist the researchers.
 

Inputs
 

1. 	 Technical Assistance: A short term consultant will be retained
 
under the proposed study to assist in the design of the study and
 
to return semi-annually for short periods of review and evaluation.
 

2. 	 Training: Three Indonesians, one from the research team, one from
 
the City Health Department and one official of Cipta Karya will be
 

given a 10 day trip to study the ongoing impact study being conducted
 
in the Philippines. Ln addition, the consultant will conduct some
 
initial training sessions with t1,e research team and the City Health
 
Department.
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3. 	:aterials and support: The contract will provide for all necessary 
,ateria]s and support for the research team. 

4. Fundin : AID will fund 1OO% of the costs of the study under the 

loan.
 

Methodology
 

The overall. strategy for the three year project calls for three phases
 
of activity in a "before-after" comparative study design, namely:
 
(1) preparation of the research design and a base line survey (1978). 
(2) interim monitoring of significant events and changes 1978-81 and 
(3) the follow-up evaluation survey 1.981. If it is decided that further 
follow-up is necessary AID will provide grant money for this purpose. 
Just prior to phase one,three Indonesians representing Cipta Karya, 
the Strakarta Health Department and the Local Research Contractor will 
be given 1.0 day trip to observe the Philippine Impact Study. 

Phase One: Preparation of the study design and base line survey (3 
months April - June 1978). This entails a review of the existing 
inforrmation, statistical and descriptive of the Health, Social and
 
Economic situation of Surakarta and a review of the available literature 
on the relation of water supply systems to people and community welfare. 
Significant attention will be given to valid measures of impact and 
meaningful categories of investigation. The basic study design will be 
developrd over the course of six weeks with assistance from a consultant 
familiar with the Philippine Impact Study.
 

The base line survey will follow imnediately. This entails an assessment
 
of the situation before the installation of the water supply system through
 
a sample survey of the five service groupr as outlined above. In addition,
 
the design of phase two, Interimblonitoring will be presented, including a
 
description of guidelines, recording procedures and supervisory-adminis­
trative activities entailed.
 

Phase Two: Interim Monitoring, 1978-81. Between the completion of base
 
line data gathering (Spring of 1978) and the beginning of data gathering
 
for the follow-up evaluation survey (Spring of 1981), the Research
 
Contractor assisted by the Surakarta Health Departnent will carry on
 
monitoring activities. These persons will record significant events and
 

changes in the conmunity which might later be associated with the impact 
measures of the water supply system. The research team will also keep
 
track of the progress of the water system installation and related events
 
at various stages. This participant-observation approach will allow more
 
meaningful explanations as to why certain results have or have not emerged
 
by 1981. It will also indicate any fluctuations in response during the
 
interim period.
 

The results of Phase Two will be presented in a report.
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Phase Three. Follow-up evaluation survey, Spring 1981. The same sur­
veys and other forms of investigation undertaken during the base line 
phase wil be repeated three 
years later when the new water supply system has been installed and its 
impact prestunably felt in the community. This will result in a report 
assessing the health and economic impact of new water supply systems on 
the people and conmmunity of the participating provincial cities.
 

Cost Analysis
 

item Unit Unit/Cost Amount 

1. Consultant 7 mm $8,600/m $ 60,200 
2. Surveyors/Monitors 7,200 md $ 2.50/md $ 18,000 
3. Supervisor 360 md $ 7.50/md $ 2,700 
)I. Obs Trips 
5. Contractors Support 

3xlO days 
(materials, local 

$3,000/trip $ 9,000 
$ 10,000 

transport, prin­
ting, etc.) 

Sub-Total $100,900 
Inflation 38,000 
Contingencies 10,000 

Total $148,900 

Say $150,000
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Fnvironental 1ssssment 

On an overall a is, the nro ject ,rill have very little effect on the 
Pcology and environment of the arvA involved. The few environmental 
concerns, relate(' to construction, drainagie and w,,astewater disposal, are 
identifiedI and dliscussei heloq. 

Tue sum1nr distrih'ution of notahle water for the city of Surakarta 
,will involve the installation of a transmission main from the existing 
sourccr of su'nly, Cnkrotulung Sr'rinn, to the city reservoir, a network of 
distribution r!ains, custerser service connections and meters, fire hydrants, 
public faucets and nublic bath houses. Intake facilities at the Spring have 

.already been constructed. ne' reservoir has been constructed at Kartosuro. 
TIhw old city reservoir at Jebres has heen in existence and functioning for 
[:Yv yners. These facilities do not Present any environ.ental Prob'lems. 
The transrission and distribution mains generally will follow roads and 
streets an(e other existing rinht-of-way. All Pines .,iill be insLalled below 
groune level in trenches and the surface restored to existing conditions. 
The ;-tcr reaches the reservoir via gravitv flow and the distribution system 
also op,.rates hy gravity, thus eliminating any need for pumping equipment 
with a.comnanyinr noise or air pollution. 

Therefore, in general, any famane to the environment or inconvenience to 
the public throuqh the actual construction and installation operations 
associated with the supply and distribution of ,ater will be of only a 
temporarv and minor nature. The consultant is taking into consideration 
any potential adverse effects of the construction activities in both the 
desinn of the ,ater system and the Program for construction supervision. 

The many benefit to public health from an expanded and more effective water 
systein have already been elaborated upon elsewhere in this paper. Of concern 
there are the potential hazards due to the generation of greater wastewater 
flow than at Present. Such an increase in wasteater flows are expected 
as a result of increased water use and more dependable distribution. 

In Surakarta, the issues of wastewater disposal and drainage are closely 
allied. In many countries, the construction of a comprehensive water borne 
sewerane system for waste water disposal is deerled to be of high rriority 
in .the prevention of epidemics and in Pursuance of a general increase in the 
standard of livinr; the nrevention of minor flood nuisance is considered of 
secondary importance. In Surakarta, the position is reversed because of the 
particular conditions existinr there: the Provision of a water borne sewerage 
scheime is considered to be much less important than the reduction of the 
annual stormwater flooding. 



Annex C
 
Page 2 of 3 

Situated ou the Solo Piver, at the confluence of several tributaries, 
much of the city ff Surakarta is relatively iow,,, lying and, in past times, 
has been periodically inundated by high river flows. Stormwater drainage 
and flood prevention measures have developed steadily since 1900 and the 
resultant works have provided protection within the city from external 
floods but 'have not yet fully dealt with the annual stronqater flooding. 
Ps a result, nortions of the city undergo annual stornTater flooding with 
polluted 'ater from .iatercourses that are in general use as latrines. It 
m1USt, hoiever, be oI.served that considerable efforts are now being made 
by the ;unicir.,alitv to remedy the situation. Drains are being improved 
and cleane:, adcitional drainage rumning facilities are being constructed. 
The odditional ',astewater cenerated by this project will be insignificant 
11y coiiuarisor '.'ith stornmater run-off in terms of bring a burden to the 
existinq surface !rainage facilities. On the other hand, the provision 
of rouncd--the-clock dependable water supply to the existing 147 public 
latrines -.hould render major assistance to efforts to clean up the open 
stern channels. 

There <iready exists an elementary sewerane system in Surakarta for waste­
:ater !isposal. The condition of the system is structurally sound and the 
syste,: functions reasonably efficiently to outfalls to the rivers. The 
sys ten basically consists of a network of secondary sewers fed at the upper 
end bY a continual flco,., of "flushing water" from intakes on the various 
rivers and (discharriing nenerallY into stornriater channels and watercourses. 
There is no record of the number of properties connected to the sewerage 
system but as a general policy those properties within 100 m of a secondary 
sev'er are sunnose01 to have connections, in the higher class residential 
areas this distance is reduced to 70m. The remaining properties in the city 
are served by individual sentic tanks, pit latrines or discharge directly 
into open channels. The consultant repirts that septic tanks and pit 
latrines are causing no general offence although evidence suggests that they 
contribute to the contamination of well water in the more densely populated 
areas of the city. The provision of piped water into such areas, under 
this project, will he a major step in correcting this health hazard. In 
addition, the present water distribution system is subject to contamination 
by infiltration oing to spasmodic negative pressures in the lines. Under 
the ne.i improved distribution system, the water supply will be under 
sufficient pressure to prevent infiltration and the incidence of waterborne
 
disease should consequently decline.
 

In view of the availability of an elementary sewerage system and steps being 
taken by the city to cope with the stor water flooding, there is no reason 
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to anticipate that the additional -'r.tewater .xpected to be nenerated 
under this proposed project will lead to public health problen in the 
near future.
 

Sewage disposal viav hecome a prohlen over the lono term and may precipitate
advrse environmental conditions. Such develonments will work to force 
attention on a solution. It is anticipated that, with the expected
iirrovement in the country's neneral economic situation, Surakarta will
ultiriatelv De able to afford a comprehensive seweraqe system and also 
a sowane treatment .,orks. 

lherefore, on balance, the lonn term benefits to be derived from an 
increased, denenc'ahle supply of potable water, furnished under sufficient 
pressure to larqe numbers of the city's residents, clearly outweinh the
notential for any negative benefits due .o increased wasteqater disposal. 
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~iJ~T~ 
 fOF SUKAKARTA'S 

TI 1-N), rP*'FLFCT nN THE CONTINuED ,URGNCY
* OWN FUN,
GOI 2HAS PROCEEDEU ATM

q~~R ~'LY PPOFSLEMS.* ~ 
r- Wb'FR INTAKF q~TPUrTUR~E AT COt(RUTLLUNG

r,tiN,To(ULjTp4G 
RFSERVOTR AT KARTASIRA, bOTH IN 

5T~eftl'6, ;,,10 tNF' 
0 HY' RCtOhMENDATIOK"S. pmnp'rjbFDLt'AM WOU0f 

w ATEH 
,! -4-TFI10iLy PELIE WATER SHnHTAGE 

BY INCHEASIN 
WHILE 6LLOWING. GOl TO !:'vU-Lf r~iTING SPRI-NG 

FOR FUTURE SUPPLY,WATER nEVELOiPMFENTPAYi !)-GPOUNDqr 


DOQES NnT
 
TOP&LP PROJECT, SLJPAIARTA PR~OJECT
6, 
 ALL PEOPI.e M'JCHAENFL-S FUR
P~r ~~ArIESALfd~ 

41TH POISED
F. p~U NEVFRTt1EL-rSPPL E !I,, CITY.ALLL OW rLSlnNFOAOO 1/,pU~TAW1-P 4AILtFTLITY OF 


TO SUME 13,A PFRSQO]S, OR 24 PEPGENT 
~ AEkWj L ~ 

AS COMPARED TO
POPULATIONr
Of CT"Y:S c~kJECTED 1960e to
 

UNCLASSIFIED
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E6A~rT
rb f TAbLISH A PD UOFI R S N TON HAVING' CLANWATE'R NOW;
VIABLE WATFR U.TILITY CC) 
ASSIST INRR Nf-N .AAJUlT GFNFRALLY IMPRQV~n SANITATIONI ANO
MAK A 6(-t..FjCANTSTART (03
IN M FETNG WATER R nUHEt- T
F TH4 L 
 INIOME GRQUPS,
 

.9. 6P C.IFjrALLY, 
PRESENT PLANS ARE 
TO INSTALL SOME
200 PU3LIQ 4IATER TAPS
P..P) DODUBLE THlE
H."... InNF REPEAT NONF EXT 5 
NUM8Ek ESTIMATFD INNOW, NUMREP OF
T- 8FC S k 0 PFRSONSY EACH HYDRANT UNCER'AIN BUT TAKIcIAND CIP l G USAIDAR,YA STIMATE OF 
..PS .OU...s 301, NELY INSTALLFD WATFRDLT-VFR WATER TO SOME 60,qoo PEpSoNs WHO Do
N,4 ll '1bHVE ACCESS TO A $ANITARY 
,.lIT .lf WATER SUPPLY.LLYf TL LFAST FIVC PUBLIC BATH$\ hILL BCONil4TANTlb 8UILI.El'-TMATE 
IS THAT iL-DIAN MONTLY PkQ CAITA
TNCUN. 6v T .F FENEFICIARTE, SERVEU By PULC WATER
OUL.T, I5 A6DuT $5.58 
OHICHHCPARES WITH $I1,00
TMF"'JVA FORJ6A N AVERAtE EVEN ASSUMINGIJNI)ERkFPORTIG bUbSTANTIALOF ITNCOMC IN THE CONSULTANT'S SURVEY
t'.UfRAKARTA, TT IS 

bIF 
CLEAR THAT THE MAJORITY OF YHES OF PUJLIC WATER TAPS 
ARE POOR BY AN 
 UEFTNITION.
 

*" OA.IN ADDITON TO #ATER 
TAPS AND 
OHER PUBLIC FACILIT ES,
Pi4.ELT w.L L PFRIT SUAKARTA TO INSTALL 3, 
0 1OUSE
CrONNfvCTI(T4s. 
RIWWJCTI'ON, FRUM 9,0Ts 001E 
0
T, Tr4r.FASE FSTIMATE EST IMA IE IN PHP. 

: 15 FYI, 
PER CAPITA CONSLUMPTION
IJSAIOASSISTED STUDIES IN 
S'MARAN6
Atfil SuP,.,YA, 
 ANt CUSTOMER SURVEY IN 
SI..A.hi.TA
'!9 LP, ', NTCATF 

' 
pCLOSEP TO ACTUAL CONSUMPTION THAN
ASSU 0) Ti 00 LPCPRp WHEN A RELIABLE WATER SYSTEM TS
ThIS uSAt INSTALLED.
n')Om'STIC AND DOES NOT- R I. U6TRLt. USF; 

INLCUIOE COUMERTCALHOFVFR, SOME bEVICE- CLA5SjFlEA,5 ,E-7. TJ TItL SERVE HOMES PLUS SMALL
LOT1AU E SHOPSTtP0u *SPIES. OR SMALL 
A MORL 

CIPTA KARYA ALSO FEELS THAT .150LPCD
LISTIC FIG~iJE. 
END FYI$ 
TAKING CONSULTANTiS
FYIMAE OF 
 .

rONfN'CTiONS, 

PERSONS PER HOUEHOLD KITHMETEREDAN ADDITIONAL 70620 PERSONS WILL,ERVEv6Y C, NECT•InNS E 
CONSUL ANT EsTIMA'TES MEDIAN,MUNTLY PER CAPITAINCOME OF THESE BENEFICIARIES TO!N RANGE OF XII BE
SAMEAA 
 JA
- $ WIDE. FIGURE FOR URBAN
PUPuLJLDAT " 
Ot. :V-PN.IF 
IT A.SUMEb'1THAT 
ONLY HAFL OF INCOME' 

UNCLASSIFIEU
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OF iqA!Fq USEPS WAS RFPORTED IiN SIj IsKFPTA Ct1NJLTANT'b 
SI)RVEY, TT STILL. IHLT CASF THAT ct%'E FUH OF 
PUPULATIOr4 HTTH V.ATEP riNNsFCTIO)N3hAVE t ESS THAN JAVA U~tb&rj 
MtrY±Ah INCOMIE. 

59h Po A 2 04DL 3 (A) REFTrL, IIERFA~t IN TtiF- ; ST1MATEFLU 

Nu~o-- OF F~EFEICIARTESc Ti~ OLIE TO P~vjq~r. PF.p CAPiTo 
rCOiNSUmPTrTh FIGURES AND NOlT RrEPEAT ' !Ur TI: 1jCRC.ASED Cnr,'4EPLTAi 
P Tr-'noJSTRI-AL USE ' NOTE ALSO THtAT LFFFCT O)F rh~F~ PEP CAPITA 
rLjrj.Llr1PITUN ESTIMATES CA~ NllriFIER OF b3E4EFFILIARIE0 PAiNTIALLY 
f',FFSFT t'y INrREASErO WATE'4VATiLAb1LI1,Y nh 4'v! LPS AS 
Cr-1PArmFt TO PN.P F5TI?'4ATE OF "37L)'i. 

6, RF PARA 3(b) LISA ID AjJ) CO JSU.LT~t'T vilLL SUIGF-ST TNVLPSF 
PA'rL 5TkLICTURE Ljic)Fe qHjfCH PFP~ 'IT *USJ UW ITLR j(4CtFA; S 
1WITh URLATER LISAr:E, TriTS, VJ'3-:EvEP, NOTI YET ArI FC) TV LjY 
G'' AND NOT FXPE.C1Eu TO HAVE ST!IFICANT LFF ECT O.N 'w1IFR 
ALLOCATION., RATE(; WLfLn WAVE 10 RE INCREf5FD 50f!E 
PLRCEivT TL; HAVE SIGNIFICANr D-l FRPENT EFFECT ON~ WqA 1RPUSL. 
AS NOiED ABOVE, PROJECT DESIGN hA5 ALKEADrY 6EtN MOOIFIFO 

Tu 6EKVt U;5AN POOP PY INlCLUSSION OF 200 TAPS, 53 bA'lHljUSE--
ANO) IM~PROVED WATatR SUPPLY TO PIJbLIC LATPFINES. GOI AtiD 
MUNICIPALITY INDJCAJIR THEY WILL AC~t1 200 Pu~bLIC TAPS 
AfNO FiVE BA1 Hh-%USE FACILTTIES F~iT DUUr.T GOT WOULD) AGPEF 
TO ADGITIONAL fDESI(rN OP POL ICY CHANGES LtvOkTNG lhF POONR 

TN THIS STOPCAP PROJECT WITHOUT AT LEASI 00ME EXPLPiFtrt 
!N UP .RATIOr4 ANL) UTILIZATION OF ThFSE FACiLITI7,mi: u 
HAS CDNbIUEHFU POSIJILITY LIF INECmEASJL, PflLrUC 90m!, TU 
TOTAL OF TEN bl'T UNwCFRltAIN v4HEThER THIS CONCEPT WILL 
PCORvF TOi bF MOPE ECONOICIAL ANn P~'PjLAP ThhN PFbFNTi.Y 
FxT.TlNQ LATRINES WmICHPALSO ARL uSEfl FOR RATHI,\IC O~ 
SAXtL rEASUjN NO INCREASE PRSENTLY PLAV'NED IN 147 EXI":'T1NG( 
-ATRNE.F. IN THIS PEGA~Or, ACGRFE sT1HGOI T'HAT tMok 
FP RIFNCI'' 5FFORF DECIDING O)N HUL- To FrCti EVEN! LARGF-

St.GfvENT CrF LOMINOM POP1,'TO! FYI A~t-FAR FAIRLY 
CERTAIN TriAT THERE 'ATLL PE ejTFP CHA iuF5'JT jfuAT 
TnAT LEVEL, STRUCFURE ANn DIiS~Tfr k.ILL A 0FUIUED 

FLFORE 5UbMISSION PP.END- FYI.. 

A.* CONSULTANT HAS PEPFFRm~ED FIRST ThENEE TASKS LISTLfO DAPA 
ROFFTEL, ANTHHOPrJLTGT!T WOLD PE N4ELDED To ADuRESS 
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rONCERNS RAISED PARA 3(0)4 AND 6E GuF5Tjlrj wHE .iFR TIMF
 
AVAIL4ABLE SuFFTCTENT TO PERM1IT THOFOIJG 4 TREATMEN~T OFTHS 
flIUFSTIOrNS, CONSuLTANT HAS CONS IDERF1) VAIT NOT -(FSOLVEII
Pkn4,M NOTFO PARA 3(D) 5, APPEAR~S TU MilSIOtN THAT 
If'LTITN, CONSULTA ~TIS ElJNO1IS' jiHQ CONOCTED iITIAL 
TNVES71A(TONS ANO HI$ INDO;N.SI N COLINTr.RPART r0UL0 ADVR!Eo 
TmT5 QUESTION. COIKSULTA~i'T PROJECT MANA(P.P AGP LEItB,.Fv 

8. 011J ALANCF MISCSIQONFFELs SURMAATA 'AOFR FROJECI AF 
RESPONSIVE-TO MANJOATE COJNCER~N WITh URUAN FOORAS C' N 
RtASONABLY BE:EXPErTED I$IV'N ITS URIGIAL 06JECTIVF OF 
AImFlRESNG 4dAOER SH1ORTAGE PkO'DTjnNSUPPLY t~NfEi~CY 
4"4 -jI*l-VV4RGE'NCY OF ITS IN1PLEMEN76T71UN, A VOE 
.SV,'STEMA1-IC AND FOLJSE.0 EFFORT, To REACH TNHi YEY PFOt 
SrnfuLi) AINAT TH-E EPF-RTEAJCE.WATVF0 UN"C.Fr' IHIS 
PkjFCT, SURARAKAT, WILL rQ iF~o"1 A~'uTmEt mf'JO ( v&YFI'f 
Silt TAS IN DIR CDR 81. GnlI ,AWAR& LF THYS AND IHEn p(,('rf­
wITH' 6POUND WA TER INVE-5-fTG4,ArTION roAbTt,; PL4N'4jt'J, ANrA 
rA)NSTRUCTION OF NEW FArILITIFS TO MEFT FLITUJF PEC~u!,~FENb, 

9. CONCUR PARW 4 REFTL THWT FY 76 A'-THO)RIZATION SOHA8tyI4
 
WATER OaSIGN PROJET NUT FECSTL.
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UNITED STATES GOVERNMENT 

Memnorandum
 
TO Project Committee DATE: April 30, 1976 

FROM ASIA/PD, Robert Queener 

SUBJECT: INDONESIA - Proposed Surakarta Water Supply Loank' -

REFS: (A) JAKARTA 5068 (attached) 
(B) STATE 093332 

There will be a Project Cominittee Meeting on Monday, May 3 at 2:00 p.m. 
in the 6th Floor Conference room, Rosslyn Plaza, to discuss subject project 
and additional informatiol presented in REF A. 

Your participation is invited. 

-

Project Cormnittee: 
ASIA/PD:J. R. McCabe 
ASIA/PD/EA:M. M. Pehl 
ASIA/TR:I. Jackson 
SER/ENG:J. Neave 
ASIA/EAA/I:B. Dupuis 
ASIA/DP:W. Sherwin 
GC/ASIA:C. Stephenson 
PPC/DPRE:H. Sharlach 

F ' 
low 

Attachment: a/s 

Buy U.S. Satings Bonds Regularly on the Payroll Saings Plan 
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LOAN AUPHORIZATION
 

A. I. D. Loan No.:
 

Provided under :..aection 104;
 
Population Planning
 
and Health
 

For: Indonesia Surakarta Potable Water Project
 

IPui;uant to the authority vested in the Administrator, Agency for 

International Development ("A.I.D."), by the Foreign Assistance Act of 

Pi-,, as amended ("Act") and the delegations of authority issued 

tht-reuinAr, I hereby authorize the establishment of a Loan pursuant to 

ovct.ion !04 of" said Act to the Government of the Republic of Indonesia 

eight hundred thousand United
("borrowt r") ()f riot to exceed six millon 

the United StatesSt.tes dollars ($6,800,000) to assist in financing 

for the cityJIdL ar ani local currency costs of a potabLe water project 

,urakarta, the Loa i to be subject to the following terms and conditions: 

1. Terms of Repayment and Interest Rate 

Borrower shall repay the Loan to A.I.D. in United States dollars
 

first disbursementwithin forty (hO) years from the date of the 

under the Loan, including a grace period of not to exceed ten
 

(1(i)years. Borrower shall pay to A.I.D. in United States
 

dollars interest at the rate of two percent (2%) per annum
 

during the grace period and three percent (3%) per annum there­

aft er on the outstanding disbursed balance of the loan and on 

any due and unpaid interest accrued thereon. 



W. Terms ConditionsOtier and 

a. 	 Except as A.I.D. may otherwise agree in writing: 

shall(1) Goods and services financed under the Loan 

have their source and origin in Indonesia and 
countries
 

included in A.I.D. Geographic Code 941;
 

(2) Ihe Borrower shall agree, by condition 
precedent,
 

coveitant, or both, to provide on a timely basis its 

portion of project financing at levels, under 
arrange­

ments and on timing acceptable to A.I.D. 

(3) Appropriate provision shall be 
made in the loan
 

agretement concerning the following:
 

a) Establishment and operation of the 
Surakarts
 

Water Enterprise
 

b) Agreement on a rate structure that 
will assure
 

equitable rates for lower-income consumers
 

subject to such other terms and conditions
 b. The ,,an shall be 

A.I.D. may deem advisable.
as 

Administrator
 

Date
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Project Description for Loan Agreement
 

The Loan provides assistance to the Ministry of Public Works and
 

Electric Power and the Surakarta Water Enterprise in the carrying out 

of the Surakarta Potable Water Project.
 

The Pro, ect shall consist of: (1) the construction and equipping of a 

27 kiion.etpr transmission main from the Cokrotulung Spring to water
 

refervoir-s serving Surakarta; (2) construction of a distribution system 

cf appi-oximately 51 kilometers and establishment of a leak detection, 

maintcnance and repair program; (3) supplying approximately 16,200 

water meters and meter shop equipment; (4) installation of approximate­

ly .3,000 yard hydrants; (5) construction of approximately 200 public 

fa cets, ten public bathing facilities and rehabilitation of the exis­

ting 1 ° public latrines; (6) groundwater exploration studies, in­

cluding Iriliing up to 18 test wells, to search for additional sources 

of'waLe- supply; (7) a study, undertaken by a local research group in 

connection with the Surakarta Health Service to assess the health,
 

economic, and social impact of the Project; (8) staff training; and
 

(9) consultant advisory services. 
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LOGICAL FRAMEWORK MATRIX 

I. A. Program or Sector Goal B. Measures of Goal Achievement C. Means of Verification D. Assumption 

1) Improve the healih and 
sanitary conditions in 

1) Reduction of morbidity and 
mortality from water-borne 

1) Provincial and National 
Health statistics of GOI 

1) GOI data is available and 
reliable 

Indonesia diseases in Indonesia 
2) Health Impact Study of 

2) Contribute to the GOI 2) Reduction of mortality and Surakarta Project 2) Impact Study will be 
Repelita II goal of a morbidity among children in effective 

national increase of Indonesia in the age group 3) GOI Repelita II reports 
from 350 MGD to 662 0-5 and evaluation 
MD in the supply of 
potable water available 
to urban users 

3) InLrease in life span of 
average Indonesian 

3) Priority of goal in 
Repelita II is main­
tained 

4) Increase of potable water 
available to urban users in 
Indonesia 
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A. Proiect Purpose B. End of Project Status C. Means of Verification D. Assumptions 

1) To increase the 1) Water Supply increased from 153 1/s _o 400 1) Capacity test of 1) The Mayor of Suraharta 
amount, reliability 1/s. Reliable service 24 hrs/day. Ongoing installed trans- will agree to continue 
and qumtlity of the program to insure water is safe. As much as mission line the "no new service 
potable water 
delivered to present 

possible of increased supply will flow to 
urban poor. A groundwater study will have 2) Water taste 

connections" policy for 
industrial, conercial 

users in Surakarta found additional sources of water adequate and residential customers 
for the long range needs of the city. A new 3) Data from Surakarta until such time as 

2) To extend the rate structure will insure that this new Water Enterprise additional sources are 
availability of such supply is not wasted. An improved O&M found 
water as much as capability will reduce losses. 4) Contractors 
possible to lower Evaluation 2) All present cross­
income families, 2) Distribution System - A new transmission main connections and 
providing free water, and distribution system will be in operation 5) Count of new auxilliary pumps which 
sanitary facilities and the old system upgraded. The integrated connections and may contaminate the 
including paramedical network will be providing water to 188,000 census of city municipal water supply 
health care units to people or 37 of the projected 1981 can be eliminated 
the really poor and population (vs. 49,860 people or 11% of the 6) Evaluation Reports of 
the destitute present population). local Research Team 3) The Surakarta Water 

3) To evaluate 3) Service to Urban Poor - Up to 13,000 metered 
Enterprise can inforce 
the Mayor's stated policy 

periodically the yard hydrants will be provided to the urban 
social, economic and poor in the most congested areas of the city 4) The Enterprise can 
health impact of to replace contaminated wells. 200 free public manage, operate and main­
project outputs over water taps and ten public bathhouses will be tain the new system 
a five year period serving needs of very poorest people. Bath­

houses will have extra room attached for para- 5) The Health, Social and 
medical health care. 147 existing latrines 
will be upgraded and provided free water/ 

Economic Impact Study 
will be useful to correct 

24 his/day. deficiencies in the 

4) Surakarta Water Enterprise - A financially 
project as well as have 
beneficial influence on 

sound semi-autonomous, new utility will be other water supply 
operating and maintaining new system. projects in Indonesia and 

5) Ealuation - The project will have been con- other LDC's 
tinually evaluated throughout implementation 
nd ist.yK of operation by local Indon. 
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A. Outputs B. Magnitude of Outputs C. Means of Verification D. Assumptions 

1) Transmission Main - From Cokrotulung 1) Iron ductile pipe 1) Contractors reports 1) Adequate construction 
Spring to Kartosuro reservoir and on to Size Length capability exists in 
Jebres reservoir - total distance 27.3 450 mm (18 in) 10.0 km 2) Consultants reports the areas 
km. Necessary fittings, valves, meters 500 mm (20 in) 9.2 km 
and communication equipment to operate 600 mm (24 in) 8.1 km 3) GOI repurts 2) Surakarta Water Enter­
main plus chlorination equipment. total 27.3 km prise will be able to 

4) Surakarta Water locate leaks and up­
2) Distribution System ­ 51.5 km of new 2) Pipe size Length Enterprise Data grade old system 

water main will be installed. Leak de- 100 mm ( 4 in) 35.5 km 
tection, maintenance and repair program 150 o ( 6 in) 1.5 km 5) Site inspections 3) Yard hydrants will 
will become operational to upgrade old 200 mm ( 8 in) 2.3 km effectively replace 
network and maintain new reticulation. 300 mm (12 in) 12.2 km 6) Impact Study reports shallow wells 

total 51.5 km 
4) Public faucets and bath­

3) Services and Meters - Unrepairable meters 3) 15,157 meters houses will be used by 
in present system will be replaced and and adequately serve 
meters will be installed on all public needs of very poor 
faucets, latrines, bathhouses, swimming 
pools etc. as well as on all new yard 5) The groundwater investi­
hydrants installed.- gations will locate 

sufficient additional 
4) New Service Connections - Construction of 4) 13,000 yard hydrants sources of water to meet 

yard hydrants, public faucets and bath- 200 public faucets the medium term and long 
houses. Water supplied to existing 10 bathhouses range needs of the city 
latrines. 147 latrines 

6) A local University is 
5) Groundwater Study - Additional source of 5) 10 boreholes capable of conducting an 

water supply located sufficient enough to accurate, meaningful and 
meet long range needs of city. useful study 

6) Health, Social and Economic Impact Study 6) Continuous Evaluations 
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IV. A. Inputs B. Implementation C. Means of Verification D. Assumptions 

AID Fin neing Disbursements 1) GOI Reports 1) That the Governor of Central 
(millions US$) Java will grant in writing 

1) Construction transmission main, fittings, 1) Year AID GO! TOTAL 2) AID Monitoring an additional allocation of 
valves, meters, communication and FY77 282 527 809 250 1/s to the city of Sura­
chlorination equipment FY78 4791 1510 6311 3) Consultants Reports karta from the Cokrotulung 

FY79 249 778 1027 Spring 
2) New distribution mains, service connec- FY80 708 548 1256 4) Vouchers 

tions, meters and associated appurtenances FY81 765 377 1142 2) That TA can be recruited and 
FY82 - 43 43 candidates for training will 

3) Materials cost of yard hydrants, public (See Implementation Plan be found 
faucets, bathhouses and upgrading of for added details) 
latrines 3) That the materials will be 

provided on time and in 
4) 

5) 

75Z of 

100%of 

Grounawter Study 

Impact Study 

sufficient 
quantity 

quality and 

4) That the local contractors 
6) Expatriate Supervision of Construction are sufficiently skilled to 

do the job under supervision 
7) Technical Assistance and Training 

GOI Financins 
5) GOT makes budget provisions 

for and provides other in­
puts on a timely basis 

1) Labor costs of installation of trans­
mission main and distribution system Note: 

2) Upgrading of old distribution system Assumption 1 will be a CP 
3) Labor cost of construction of yard for disbursement 

hydrants, public faucets, bathhouses and 
upgrading of latrines 

4) 25% of Groundwater Study 
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ANNEX G
 

INDONESIA - SURAKARTA POTABLE WATER PROJECT 

CERTIFICATION PURSUANT TO SECTION 611(e) OF
 
THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED
 

I, Kenneth M. Kauffman, the principal officer of the Agency for 
Interr-tional Development in Indonesia, having taken into 
account among other things the experience of the Government of 
Indonesia in association with multilateral and bilateral donors, 
including AID, in implementing programs directed to the 
construction, rehabilitation, operation and maintenance of 
municipal water systems; do hereby certify that in my judgment 
Indonesia has the financial and human resources capability to 
implement, maintain and utilize effectively the Surakarta 
Potable Water Project. 

AtingDirector, USAID Indonesia
 

,e'Date
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1,:r. Tho. as C. Niblock 
Director
 
U.S. Agency for International Development
 
Jalan :.:edan T:erdeka Selatan 3
 
Jakarta 

Dear r. iblok, 

The Govcnacnt of Indonesia requests frori the 	Governraent of the 
eight tho""Unitcd States of Ae.iorica a Loan of up to six million hundred 

sand U.S. dollars ( 0. 6,800,000 ) to finance the foreign exchanj: and 

part of the local currency costs for the Sura]:arta Potabl, Water -ro­

ject. 

The primary purloose of the loan is to ai-.ist the Govcr.1-:.:; 

its hel th and sanitation pro-rci- by increc'-sin the -p.pply of potable 

water available to the residents of the city of Surakarta and extoad­

ing the availability of such water as much as possible to the lower 

income f~irlies and the poor through the installation of private yard 

hydrants, public faucets and public baths.
 

The estimated total cost of the Project is US $ 10.58 million. 

Of this asmount, approx:imately $ 6.6 million represents the forei,n ex­

change costs of goods and services. The re-aining $ 4.0 million repre­

sents local currency costs. 

As you know, the Government places a very high priority on the
 

national notable water supply program. Our Repelita II goal is to in­

crease notable water for urban users from 350 l.GD before Repelita II
 

began to 662 O'GD by the end of the plan. The Surakarta Water Supply
 

Project is an important part of the national program. Therefore, it is
 

very important that we begin implementation as soon as possible.
 

Other sources of financing for this protect are not avai!Lble
 

to the Goverrt,,ent of Indonesia at present nor ure they ar.ticipated in
 

the near future. Funds available from other donor countries have
 

been allocated or are planned to be allocated 	.o other priority water
 

supply projects within the frsmnework-of Repelita II.
 

Vie hope that
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'.,e hoi:e that this inforiation vill 
for you to proceed with the consideration 
as soon as possible. 

be uscful and sufficient 
of t'_is loan application 

-,,-ly yours, 

Cc. 

1. iarm-inZ Btreau 
Dept. of Public '.1orks 
cand Electric Pc ,er, 

2. Directo:- General of 
Cipta Karya. 




