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SURARARTA POTABLE WATER PROJECT
-Indonesia~

Part I. Summary and Recommendations

A, Project Paper Facesheet

B, Recommendations

1. The Loan and Terms

A loan is requested t» finance the forzign exchange and part of tue
local currency costs for the Surakarta Potable Water Project as described
below, The proposed terms oi the loan are:

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

Maturity : TForty (40) years including a ten (10) year grace period.

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

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

2. Borrower and Executing Agency

The Borrower is the Government of the Republic of Indcnesia (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 Works and Electric Power.
Respongibility 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 acceptanre of
the physical facilities they will be turned over to the newly established
Surakarta Water Enterprise (SWE) for operation and maintenance.

3., GOI Contribution

The total GOI contribution is estimated at $3,800,000 in local
currency which 1s 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 nat included as a project cost.

4. Seccond Step Loan and Terms

The GOI will in turn loan 607, of total Project Costs excluding the
costs of two proposed studies to the SWE, The remaining 407 will be
considered ns 0T 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 : 607 of Total Project Costs, excluding the studies, to
be determined after last Capcuditure is made,

Maturity : Thirty (30) vears including a six (6) year grace period
for princinal and interust.

Interest : Mine percent per annum,

Currency : Interest and nrinicpal renavable in local currency.

€. Description of the Project

1. thy

Until the late 1960's, forcign donors placed priority on helping to
maximize the rate of increase in aggregate output and income »f
individual third world countries. More recently primary attention has
turned toward what can he done tu improve the lot of the rural poor
people of thes: countries. ost recently, the plight of the urhan poor
in the LDC's has brought demands for assistance to these thousands of
millions of pecple whose numbers are growing most rapidly and who poscess
least the preconditions for familv stability - encugh food, ~lean water,
shelter, education and gainful emplovment.

The 1.S. Government throuph the AID is givine assistance to the LDC's
in three primarv areas; food and nutrition, health and educatior. The
PRPP contains a discussion of the prioritv and relevance of this project
within the €01 sccond five vear nlan and the USAID develcpment assistance
ctratepv. It ‘s suffice to sav here that the GOT has specifically
requested AID sssistance for this project and it is part of the U.S.
Covernment ~ledpe to the TGGT non-food assistance to Indonesia through GCI
fiscal vear 1376-77,

The proposed nroject is a health project which will increase by a
factor of 2667 the supplv of potable water for inhabitants of Surakarta,
n major citv in Central Java, with increased emphasis on distribution to
lower income families, the poor and the destitute. Fnough additional
water +ill he sunplied within five vears to solve the immediate problems

of this verv thirstv city, especially the drinking and sanitary needs of
the very poor.

Available data suggests that the public potable water supply system of
Surakarta as conztructed in the late 1920's was being fullv utilized by
the late 1950's and it has been reported bv authorities that the first
serious probhlems with shortapes in supplv bepan in the early 1900's. From
1965 no further service ronnectinns have been permitted with the exception
of official connections. ©Bv 1970 the lack of potahle water had reached
crisis proportions and the 3ritish Government was requested to assist iIn
the development of an Fmergencv Project. Bv December of 1971 a prefeasi-
b1lity studv was completed but due to over commitment of assistance funds

- S



the British Covernment vras fovced to conclude in the spring of 1972 that
it could not finance the project. In June of 1975 USAID assisted the GOI
with funding for a contract for the final design of the project. The

plans have been completed and are now under review bv Cipta Karya and
LSAID,

The population of Surakarta has erown from 163,70 necple when the
nresent svstem was constructed to an estimated 467,070 people todav.
lest estimates of nonulation rrowth predict a nopulation of 540,000 people
bv 1981 and close to 1,000,000 hv the vear 2001. The exlsting svstem
provides pctable water to onlv 7,877 customers or an estimated 49,680
residential users. About 857 of the population are dependent upon shallow
wells for water. Unforturately, a great number of these wells are
contaminated, a situation that can only gcet worse as population grows.
Furtliermore in some areas high salinity and seasonal shortages restrict the
use of such shallor vells, forcing some «f the less fortunate of the
populace to use river water which is highly contaminated following 1its
multi-purpose use. TFven thte river has been known to go drv in some years
causing severe hardships for the citv. While it appears that the tolerance
threchold of the population to contaminated water is high, several
pctentially lethal cr debili-ating waterborne digeases including cholera,
tvphoid and enteritus are endemic.

In summarv the proposed project Beneficiaries will be: (1) the estima-
ted 49,860 fimily members of the present residential consumers who current-
ly represent 927 of all service connections and use about 75% of all
vater sold, (2) the apnproximate 664 non-domestic consumers who together
employ ar estimated 27,6h0 people, the majoritv of which do not have
house connections, (3) an estimated 78,000 lower income people who will
he served by private vard hvdrants, (4) about 60,900 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
minimun it is expected that the project will directlv benefit 188,000 people
or 357 of the assumed 1982 nopulation versus the present service which
provides unreliable, lov pressure water to about 1i% of the city's inha%itants
most of whom would be best described as middle class bv Indonesian standards.

2. Wrat

The proposed improvements will permit the flow of water from the
existing source of supply, {.e. Cokrotulung Spriny located 20 km outside
of the city, to be increased from 150 liters ner second to 400 liters
per second. llnder the nroposed pronject a new water main will be constructed
from a vater intake structure already completed at the spring to the newly
constructed :. ter reservoir at Kartosuro a distance of 14.3 km. Both of
Zieiieni:O§Zz:ctu;iimh;vetbeen recintlv built by CipFa Karya in anticipatioa
13 km to the lébres Deg:r osuro a further new.main will be constructed

. reservolr in Surakarta which has served the system by



means of the old main since 1927. Approximatelv 51.5 km of new distri-
bution lines will be installed and integrated with 106 km of old distri-
hution lines to sunplv the additional water to inhahitants of the citv.
An orderlv program of leak detection, maintenance and reoair will he put
invo ccntinuous oeration to ensure that leakape does not consume an
excessive amount of the water sunplied to the svstem,

Tt is planned that all of the potable vater supplied to Surakarta
bv the Cokrotulung Spring will flow to the existing customers, and to
the urban poor. A new rate structure will be introduced that will make
the new utilitv financzially viable and insure that the additional water
heine provided hv the project is not wasted.

The project benefits will flow to the lower ircome families bv the
installation of up to 13,000 new metered vard hvdrants in the most
conrestod areas of the eitv vhich will he used in preference to conta-
minated wellas for drinkine, feood preparation and bathing. The rate
structure on these hvdrants will encourage usage up to 75 lped and
discourane usace bevond that level. To reach the very poor and the
destitute 200 public faucets and 19 nev public bathhouses will be con-
structed. These bathhouses ~ill include an extra stall which will be
overated bv the Citv ealth benartment for rara-medical health care to
the verv pcor. In addition the existing 147 public latrines will be
uparaded and provided vith water 24 hours a day.

Since imnrove’ healt' is the nroject poal and so little is actually
lmaun about ti-e health effects nf such a preiect heyvond a general
arceciation heteen imnreved auality and particularle, increased quantity
af vater and a reduced i~cidence of enteric Jisease, a study is proposed
to continuallv evaluate t'e Lealth, economic and =ocial impact of the
projoct. Thers are at present no vard hrvdrants or public tans at all in
the citv. "ut these facilities are beine used in other cities iIn
indonesia an <hould nrove eneficial as wil1 the bathlhicuses and latrines
in irprovine sanitation and ceneral ‘ealth arong the urhan pocr in
‘uralirta. “Gines none of the above terrinal facilities can be huilt until
the pev water ~nin and di:tribution svstem is constructed, there will be
arnle tire to launch the imnaet studv which »ill dcterrine exactly how
ranv and vhere these terrinals i1l te built to waximize the social,
ccenomie and health henefite te the urban poor. This impact studv should
prove useful te identifv correctahle deficiencies in the present project
desien and to contribute to the veneral hnowledee that vill result in
“otter water supnly projects elsevhere in Indonesia and the third world.
The studv desien vill follow in reneral similar studies being conducted
in the Philinpines. See Annex &, 3,

To insure that the henefits of this project flow to the lower income
families and the dJdestitute the central govermment and the citv have apreed
to continue the present policv that there will no more industrial,



commercial or housc connections to the citv system until additional
water supply sources are located and brought into the svstem for that
purpose. Therefore, it is provosed that sroundwater studies te incor-
porated into the project as a necessary measure to enable continuance
of the present nolicv by providine for an immediate search for such
additional sources of water supnlv. The proposed project provides for
up to 18 exploratory boreholes and funds for expanding up to ten of
them into producing wells (See Annex B. 7). Fortunatelv for project
nurposes, most of the larper industrial and commercial firms as well as
the militarv bave their own water supply frorm deep wells so the GOI is
confident that with the inclusion of the proundwater studies as an
tntepral part of the preoject, the present "no new connections' policy
can he continued. There is alsc ample time in the project implementa-
tion schedule to complete the sroundvater studics before construction
of the new svstem is completed so that aliocation of the new water
supplv to the urban poor will not hecome an impracticality.

As a condition nrec2dent to disbursement the 01 and USAID will
apree to a sgeneral implementation plan that will describe in detail
the prooosed urgrading of the new utility, the project beneficiaries,
the rate structure and the financial arrangements between the City and
the utilityv.

3. lHow

In accordance with current GOI policv for construction of city water
supply projects, the executins agency will he Cipta Karva. All offshore
procurement and expatriate consulting services will he contractid for
bv this Directorate General. Under Cipta Zarva, the OSI will have
responsibility Tor coordination and ranacerent of constructicn. This
oreanization has o reeioral representative for Central Java stationed
at Semarane and a local renresentntive at Surakarta., The local repre-
sentative and his staff, assisted bv consultants, will supervise
construction and monitor project implemeatation. Thev will report to the
repional representative vho has a larper more comnetent support staff.,
e has been delepated authority to enter into local construction and
procurement contracts. 'owever, those contracts involviny loan funds
«i11 be revieved hv the D8P in Jakarta and bv USATD,

{prn completion of construction, the ST «will turn the comnleted
and uprraded svstem over to the nevlwy established S for operation and

raintenance. v that time the three kev staff o will manage the new
atilite will aave heen uneraded and given special craining. Tn addition
Pl e rest of the staff 111 have received considerable on-the-job training,

Also in leepin~ wvith other recent citv water supnly projects the
(i1 has instituted n second sten loan policy as recommended by the World
Pank in its "T{ve Citiecs ""ater Project'". Under this scheme the GOI
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will loan 607 ~f total project costs to the SWIL, repavable in Local
currency at the terms stated ahove. The exact amount of this loan will
aot be known until project completion and final pavments are made;

The remainine 407 of project costs vill be considered as a purchase of
“equitv'' with the 20T represented by the DST retaining a voice in the
manapenent of the S, 17 , at some later date, the SWF desires to
purchase the eauitv of the GOI, it mav do so at the stated face value of
t'e equity. Such purchase of equity would give the local utility
complete aulonorv from the NSE.,

The GOT has anreed that the costs of the twvo proposed studies to Le
financed hv the loan i.e. the croundvater study and tha 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 pav, authorization is requested as a part of the loan authorization
to permit dJdellar conversion of loan funds by the USAID and make payment
to the contrrctors on behalf and at the request of the GCI.

N. Summarv Yindings

The project is hased upon the pre-feasibilityv study prepared by
lHoward Humphrev & Sons, Consultine Tngineers in association with
“farvick, !Mitchel & Co., ‘‘anacerent fonsultants, published in December
1071 (111&S). "esipns and further studies are presentlv being finalized
bv the joint venture of Purns and ‘‘clonnell Tneincering Companv, Inc. and
Trans Asia Fneineering Associates, Inc. (BM/TA). These reports cover
the orsanization, operation, and managpement of the present water utility
and the needs for notahle water, drainage, severage, and solid waste
disposal in Surakarta. Construction plans, specificaticns, and cost esti-
mates for the water facilities have been prepared by BM/TA and are
prescntlv being reviewed bv the Citv of Sural-irta, Cipta Karya, and USAID.

The 1SAIN concludes that the Analvsis as presented in this paper is
complete, reasonahle and wvalid, that the proiect is the least cost
solution of providineg additional potable water to the citv and that
payment of the propesec water charges are within the capability of the
anticipated customers. 7hz Project should have high health, economic
(IRR of 19%) and social Bernefits. The enviromental impact will Le minor
but on the whole positive. Irplerentation on the schedule contained in
Part IV - Seetion B is practical and possible. The project meets all
applicable statutorv criteria including the Mission Director's 611(e)
certificate concerning the countrv's capabilitv to maintain and
effectivelv use the project (see Annexes).

. Project Tssqgi

1. In the PP approval (see fnnex A) it was requested that the
relationship of this nroject to public health he addressed and that



consideration e given, in the documentation to evaluating health effects.
The health aspects are addressed in Part TII A and Annex B. 1. Annex B. 8
describes a nroposed health imract study which will evaluate the health
effects over a three vea: period.

2. Puriny. review of the rroposed project with the DSE, intensive
discussions took place relating to the amount of technical assistance and
training to be provided. The GOT has agreed in principle to the recrult-
ment of better cualified nersonnel for the three kev manapement positions
and the trainine progsrar outlined in the PRP has been upgrade«d to include
OJT at a mnre modern water utilitv in another country in S.F. Asia., It
i3 the opinion of the USAID and the 1'% that adequate technical services
are nov provided for in the rronosed program. This topic 18 described
and further discussed in Tart 71 B. Inputs, Part I1I B. and Part IV A.2.

1. The PE™ annroval also reauested that the PP contain a Plan
shoving the financial viabilitv of the Project., The financlal viability
of the Project including the new water Interprice is discussed in Part
ITI C. This section alse inelundes a discussion of the proposed second
step loan. This loan arrangement is hased on present Yorld Bank and ADR
funding nrocedures for netable water orojects in Tndonesia. The requested
financial «tatements arc ‘ound in Annex 7, 3.

4. TPxcreta disnnsal i1l ‘e assisted ov the project but is not
totallv resclve!. Ixistine puhlic latrines will he rehabilitated and
sunplicd with Jependatle rater service and the public baths to he
constructed vill include ~ater closet facilities. Tevond these measures
thiere has heon ne intent to advance this nroiect as a resolution to
oxereta dispocal,  The cit hae taken several ~eAasures to improve drainage
and vill continun to dao se, See rroject issues, An evaluation of
latrines, public water foucets and mpublic tan- 111 %e nade as part of
the "ealth Tenact stud,  "re Annex B, °

.

3. UVSATD feels that t'e iesues noted in the V9" Approval 'lessage
and those uncovered durine preparation of the '™ have been addressed
=within this paner. The onlv unresolved "'issues' concern:

A. The possihilities for lovering the cost of rater for users of
the nublic faucets. CSee Annex R. 2, for description of problem

i, The financial seri-autonomv of the new utilitv. See Part IIT C.

c. A comrituent fror the citv to centinue on with the improvements
in drainace as reeornended by HHES, S5ec ‘nnex B. 2.

“. An arrece! tec nro~ra- to nrevent further erosion of the stream hed
of the "ali “usu. Yeec Part TII ", 3. '

The COT aprecs in princi,” it U'SATD on these racters but the admini-
strative details “ave not leen worked out. Thev vill be resolved bv the
time the loan acrecrent i= «iened or a condition nrecedent to dishbursement
+i11 he included to cover t'ese points. See "art TV D),



Part 11, PROJECT BACKGROUND AND DETAILED DESCRIPTION

A. Background

1. Description of Surakarta:

Surakarta, also known as Solo, is located in the Province of
Central Java, and 1s 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
of 4,345 hectares (16,78 square miles). The city is administratively
a municipality governed by a major with an advisory board, The muni-
cipality is further divided into five major poiitical subdivisions,
Kecamatans, each of which is headed by a Camat. The five kecamatans
are in turn divided into a total of 51 Kelurahans, each of which 1is
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
between Jakarta, Yogyakarta, and Surabaya. Daily air service has
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, 1Tt 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-
ter of traditional Javanese theater and music, Nightly performances of
the Wayang are presented in the city's Park and in nelghbourhood
theaters and musical concerts are common, Even the major industry of
the city, textiles, particularly Batik, has grown out of the traditiomal
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, Sold - has provided a very substantial number of men who
have risen to high office in the govermment and institutions, of Indonesia,
It is the location of the internationally recognised rehabilitation cen-
ter for crippled persons founded by the late Dr. Suharso.

3 Economy and Employment

The city's inhabitants can be categorized into the following
primary occupational groups: Commerce and trade, manufacturing, 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, 47,87 of Surakarta's
population was under 19 years old, Humprey and Sons estimated the level
of unempioyed 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 percertage 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. 1In
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 further
economic and sicial analyses and the results of the consultant's surveys,

.8, 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 Surakartas
They can be readily dug in most parts of the urban area with good pros-
pects of obtaining water at depths less than four metere. 1In 1889 the
first deepwll 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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20 kilometers to the west, At this time an extensive distribution
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 1/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 drilied (deep wells
for their use, and over 85% of the city's inhabitants are not served
b the municipal system, As indicated above,most 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 v
high, several potentially lethal or debilitating waterborne digseases /f7“f'
including cholera, typhoid, dengue fevgrfahd enteritifs are endemic, F A
See Part III A and Annex B l~and B 8 for a more comﬁgete discussion 7 Jﬁf,
of the health aspects and proposed methods to measure the impact of
the proposed project on improved health,

f

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 resched
crisis proportions and the British Government was requested to assist
in the development of an Emergency Project, 1In 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 reporzs, 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'", 1s dated December 1971, It proposed
long term development programs for potable water, drainage, and waste
water, but it also reiterated the need for an immediate additionral 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 existi.g system to enable it to maintain acceptable service and
prescsure on a twenty-four hcur a day basis, Their proposed program

was not considered as meeting the .otal needs of the city, but was an
expedient and financially justified solution to a crisis situation which
would assist th: Surakarta water works in providing a more adequate
supply of potat.e 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 recommenda-
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 financirg further endeavors towards improving the Surakarta
water works, 1In 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 1n 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 Project", 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 Karva 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
Company, Inc, and Trans-Asia Engineering Associates, Inc, (the Consultant)
signed a contract with Cipta Karya calling for the preparation and final
design for Surakarta, additioral studies for Surakarta, and master plan-
ning and feasibility studies for Semarang. After signing of the contract,
the joint venture immediately began work on the design of improvemerts 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 distyibution
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.

§ Projected Growth in Water Demand and Supply

A population census was held in 1930, 1961 aund in 1971, 1In 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 460,000

1981 540,000 550,000 527,000
1991 705,000 738,000 650,000
2001 920,000 992,000 792,000

The existing system covers 49,680 people or 11% of the present population,
By 1981 the proposed project will serve at least 188,000 people 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 problem, 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 B, in~
dicates there will be shortage beginning in 1985 see table - Annex B 2,
Tt is expected that the additional sources of zupply found through the
ground water investisations will be taped in time to meet the immediate
needs of 1985, To project beyond this time period, the GOI intends to

contract with a firm for the development of a masterplan
which would estimate the long range demands of the city and show phased
development of thc water supply system. At

present it is contemplated that the GOI will request funds for this mas-~
ter plan from the new technical consulting loan #497-T-040 which is presently
‘being negotiated, This plan should outline a program c¢f investment
assuming availability of finance at the «ptimum level and at ievels '

less than that required for an ortimun pc¢ogram but still sufficient to

meet the general needs through the year 2000, The new Surakarta Water
Enterprise has adopted as a goal for the year 2001 the rcommendation

of Howzrd Humprey and 35ons that they should strive to supply 50 percent

of the population by service connectiongincluding yari lrydrants, 30 percent
from public fountains and 20 percent would remain outsisle the public sys-
tem relying on wells and other private sourcess

B Logical Framework Narrative

1. Program or Sector Goal

The Goal of this Project is to improve the health and sanitary
conditions in Indonesia. For Repelita II the GOI has established a goal
for a national increase of from 350 MGD to 562 MGD* in the supply of
potable water available to urban users. The proposed Surakarta project
ig part of this Plan,

Discussion

A thorough search of the 1iterature done by AID and the Yorld
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 qf waterborne and other enteric disease which are en-
demic in the LDC's. Although many diseases are waterborne, many more

are what can be termed "water washed", The leading disease in this
category are skin diseases and those transmitted from hand to mouth,
that with proper bathing and hand washing, could be avoided, In faci,
improved sanitary 1ivi~g conditions and better health, two vital pre-
requisites for enjoying a long and productive life, are the maln 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 seerch o current literature also revealed tra® much more in-
lormation is neeted about (1) the mapnitude of benefits that may be
cxpected from incremental increases in the quali'y and quantity of
water supply; (7) tne additional conditions, beyond irproved water
supply which are needed to enhance the expected sanitary and health
benefits of such projects; and (3) how to design a water and supply pro-
Ject 50 as Lo maximize the benefits to the lower income families,
the really poor uznd the destitute. 1t is expected that the proposed
project will contribute substantially toward goal achievement and
toward the general btody of kncwledge which will benefit the people
of Surakarta and may have worldwide applicability. For a discussion
of the specific health problems in Surekarta and the possible impact
of the proposed project see Part III Section A, and Annexes B-1 and
B-&.

2 Proiect Purpose

The proposed pro, ect, as empnesized above, is a health-oriented
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; () To extend the availability of such water as much as possible
to lower income families, providing water and sanitary facilitiez, includ-
ing latrines and vath houses with paramedical health care units to
the really poor and the destitute; and (3) To evaluate periodi .ally the
scecial, eccnomic and health impact of project outputs over .. three year
period.

End of Project Status

By Proiect Completion the following conditions and improvements
are expected tc be achieved:

(a) Water Supply -- The current potable water supply of 153
liters/sec will have been increased to 40O 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, this 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 wili be in operation and the old systen. upgraded. The
integrated network will be providing water on a twenty-Iour 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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(2) Cross-connections which may contaminate the municipal
water supply can be eliminated.

(3) The Sureskarta Water Enterprise can enforce the "no new
service connections" policy.

(L) The Enterprise 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 IDC's.

Discussion

(1) As a condition precedent to disbursement the GOI and USAID
will agree to a general implementation plan that will describe in detall
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 completion.
An ongoing program of surveilance should eliminate the remainder.

(3) Fortunately, most of the really influential people and
the powerful orcanizations, i.e., the military or the big industrial
or commercial firms are either already on the public system or have
developed private sources of water. Many of these "potential" customers
are located outside of the preseat and planned distribution system any-
way, so that a hookup would still be impossible even if it was desired.
Then, too, it is hoped, wi‘h reasonable expectations, that alternate
sources of water will be found before further shortages make water
for the poor an impracticality.

(4) USAID and the GOI have discussed the deficiencies of the
present city water works several times. The Training Program inciuded
as part of the project has also been worked oul with the GOI. They
have accepted in principle, as necessary to project success, the re-
cruitment of better qualifiad individuals for the three key managerial
positions. A covenant to the loan agreement calling for a plan to up-

rade the Surakarta Water Enterprise 1, formalize this upderstanding.
%t is felt that these measures are su¥¥}cieg{ %o ach%eve %ﬁe ﬁescrg%eﬁ

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

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. Qutputs

Transmission main

A second transmission main will be constructed from a new water
intake structure already completed at Cokrotulung Spring to the newly
constructed water reservoir at Kartosurc a distance of 14,3 km, Both"
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 1/s at a standard
pressure of 61,8 psi, the consultant recommends a coefficient of friction
of 130 (Hazen-Williams) and pipe size varying between 450 mm and 600 mm
depending upon the gradient., See engineering analyses Part III B,

Size avd length of pipe recommended are:

Pipe Size Length to be installed
450 nm (18 in) 10,0 km
500 nm (20 in) 9,2 km
600 mm (24 in) 6,1 lm
Total 27,3 km ( 16,96 mi)

Included in this portion of the project are the necessary fittings and
valves to connect the new pipeline to the two reservoirs, and water
metering installations and commihication equipment to facilitate ope-
ration and control of the systeme The quality of the water coming
from the spring is nearly chemically and bacteriologically excellent
so that no treatment
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Public aucets, 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 civen a facelifting ard 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 destitute, the central and city governments
have agreed to continue the present policy that there will be no nore
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 for a
description of the proposecd investlgatioas. It is proposed that in
the area nor'h »7 the Kali sAnjer, six four-inch holes be bored and
logged to cobiuin underground geological data. It is estimated that at
least four of these holes will be expanded to twelve inches in diameter
anl testzd for drawdown, yield and quality. They will be capped for
future integration into the system., It 1s further proposed that in
the area in end around Solo, twelve four-in~h holes be bored and logged
2: above, except that twc o the holes may be drilled to as deep as 500
feet to obtain geological date below that currently available. It is
estimated that six of these wells will be eilarged to 12 inches in dia-
meter. No prediction is made at this time about the quantity of water
which will be found anl rale available to the city from these investi-
gations. Since the water “ound would allow new service connections, the
water flows from these proposed wells are not considered as part of the
proposed project.

Fortunatnly most of the large industrial ani commercial firms
as well as the rdilitary hav~ their own water supply from deep wells so
the GOI is confident that with the inclusion of the groundwater studles
as in integral part ot ihe project, the present '"no new connections'
policy can be ccontinued. There 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 supply
Lo the urban poor will not become an impracticality. ]



]
19
N

[ ]

Health, Social and Economic Impact Study

Since improved health is the project gnai and so little is
actually known about the health effects of such a project beyond a
general association between improved quality and 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 bdbuilt
to maximize the social, economic and health benefits to the urban poor.
The study design will follow in zeneral similar studies being conducted
in the Philippines. This study will te 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 Indonesiam, (b) the SWE will
be able to lccate and repair leaks as well as manage, operate and maintain
the new syster, (c) the yard hydrants will effectively replace shallow
wells in large areas of the city, (a) public faucets and bathhouses
will be used by and adequately serve the needs of the very poor, (e)
the groundwater investigations w11l locate sufficient additional sources
of water which will be feasiktle 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 worxing with the city elfectively on & three=
year evaluation/impact study.

Linkage of outputs to project purposes

1. The increased amount, reliability and quality of water
delivered to the present users will be achieved witnh 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 climination 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
aveilability over the long-range to these people will be practically
possible only if alternate sources of water are found in time to



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 recained under the proposed loan as consultants to assist the GOI
with the procurement of materials and construction supervision of the
project, To upgrade the new Surakarta Water Enterprise,the GOI has
agreed in principle to the recruitment of more qualified individuals
for the three key management positions. See Part 1V A, 1, 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 z 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 detection 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 f5r water to at least thirty
percent by 1982, To assist the metev sepairshop an experienced meter
repairman will be retained for up t¢ three months to assist in setting
up the new equipment, to instruct ...e meter shop personnel, and to
assist in implementing proper rv-.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_be red locally so these materials
will be available before the/;%ﬁsi%gﬁgg%ﬁ%tructed 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 aud will be purchased from Code 941
sources, Valves for the distribution system are also anticipated
to come from Code 941 dount—ies with loan funding. .
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Construction: Construction will ¥e¢ by Indonesian contractors.
All excavation is expected to be by hand, und the installation of dis-
tribution piping will utilize 1little or +.0o equipment. The pipe for the
transmission main is expected to bc handled 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 additionel 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 & condition precedent to dis-~
bursement; (2) That technical assistance can be recruited and cardidates
for training will be found; (3) That the materials will. be provided
on time and in sufficient guality 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
10% contingency factor.
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and J, J, V'ariord; the other is Judith Ree's paper on domestic water
supply in the Jor! Joundation's Infrastructure “roblems of the Cities
of Noveloping ountries, Both 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
what is known [or purposes of rational decision-making on investments,
‘ead together, the two arc striking for their similarity in identi-
fyinz issues and evaluating existing research.

Jaunders and .arford found 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 morhidity incidence of any or all of tne follow-
ing diseaces, among others:

Ascariasis Trachoma Schistosomiasis
Trichuriasis Typhus Dracontizsis
Whipworm Cholera f£chinococzosis
llookwork : Infectious hepatitils Dengue

Paratyphoid Tever Leptospirosis Clonorchiasis
jalmonellosis Typhoid TFever NDiphyllobothriasis
Scabies Amebiasis Fncephalitis
Racillary Dysentery West Vile Fever Filariasis

‘Malaria T.oalasis

Onchocerciasis
Pargonimiasis
"ife Valley 7ever
vellow Tever

Tecause of eare of Jetectiiosa or unusual importarce, only a few of these
diseases, mainly, thue diarrheal diseases, have been subjects of exten=-
sive epidenmiolnrical stvlies where water supply conditions entered
explicitly iate the research design.,

Although many of the stulics reviewed surlecol from poor conceptuali-
zation or inadenuate impleientation, taken as a vhole, the studies
represent siglficart ovicace that improved nater supply is associa-

tod witlh decyeased incidisaze of enteric direase, Turther, for most
diavrheal liscuscs aad sin infections, incidence ir, inversely related to
volume of water use’.,  ‘onscholds that have more convenient soaurces of

water and have ore facil ties for use of water (indoor latrines, show-
ers, baths, basins) have lower infection rates., Toese findings confirm
~onclusions that nany have arrived at by intuition or common sense,
These previous studies Jo not provide a basis for estimating incremental
health benefit: that can be expected from incremental investments ia
water supply systems. HNor do the studies give any indication of what
pre-existing conditions or what complementary changes, if any, are
needed to rcalize the expected health benefits.



Saunders and wWarford 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 .id these efforts, Lssentially, two approaches have
been chosen for lack of any better and because of their appeal to rea-
son. One approach is to estimate the present worth of individuals’
more healthful and lengthened lives. The method is to discount changes
in expe-ted lifetime earnings due to improved health, The second is to
astimate costs incurred due to morbidity and mortality. Included in
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 i11l; and
income lost due to forced absence from work while sick or due to
decreased produ-tivity while working. ileither of these approaches 1is
based on [irm tliecoretical foundations. MNor is there a concensus on
which of these is best to value human life and health, One justifica-
tion of using onc or the other of these approaches is a negative one:
that the alternative is to conclude human life is either completely
worthless or infinitely precious. The rationale for a valuation of
health benefits is to be able to compare quantified benefits with the
costs of improving health, The Pyatt and Rogers study made these cal-
culations for a Puerto Rican water supply project and estimated a bene-
fit-cost ratio that approached unity at some time over the life of the
project, depen'ing on what discount rate was used, The benefits were
conscervatively estimated as those resulting solely from declin. in inci-
daace of three sroups of 'isease,

rhie paper on damestic vater supply by Judith “ces in the Ford Foundation
study differs from Saunders and Warford's mainly in its recommendations

for further resrarch. The author feels that more research is needed in

the following arcas:

1. The velationship between levels of service and health benefits:
much research suggests a relation between quantity of water used and
improved health, but the shape of the function relating increments
in health “enefits to increments in water consumned is completely
unknown,

2. The relationship bhetween real costs to users of obtaining water
and demand for water. “hi~ relationship can be broken into two parts:
relatiag Lncerents io water used to decrements in distance water has
to be carvricd for housci:alds without house connections, and relating
increments ir water usel to decrements in unit price for connected
householis,

3. The relationship between the provision of improved water supply
and the provision of complementary improvements in public health,



such as, solid waste lisposal or health education,

4. The interaction of 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, yiving families different quantities and
forms of supply, vhile adding improvements in sewerage,
medical care, or education, as well as pure water,"

The major conclusions to be drawn from these two studies and their
review of the literature on the impact of water supply investments
are:

1. lealth erffects arc the main extra-financial benefits of
water supply investments,

2, iittle is known about the health effects beyond a general
association between improved quality and, particularly, increased
quantity of water and a reduced incidence of enteric disease.

3. “or the purp~se of rational investment decisions, more infor-
matioa Ls neele! about the effect on health of the design of water
projects an? ahout the social, cultural, economic, and educa-
tional environmert for which projects are designed.

7, Indonesian lealt!. Tonditions

The best information available on Indonesian mortality indicates a
relatively high crudc death rate of 17-19 per 1000 population and
infant mortality ratc of 125 per 1000 live births, A 1972 Depart-
ment of calth study lists diarrliea and enteritis in children under
age twn as the leading cause of mortality. 50% of deaths are among
sre-schinol children, UWhile the diarrhea-enteritis complex is caused
by a variety »f socin-cconoaic and other determinants, the quantity
and quality of water supply is an important variable, For this rea~
son, onr o ti» top five hnaith priorities of the Second [ive-Year
Neyelonmert “lan is teo increase environmental sanitation facilities.
fn terms of worbidity, recent surveys show that 5%-67 of the popu-
lation was ill within the last two weeks and 8%~9% of pre-schoolers
were 111 within the last tvo weeks. Amongh those ill, 477 either
sought no treatment 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



of medical persormnel, These cases constitute 5/ of total clinic
outpatient visits and ahout 127 of hospital paticnt morbidity.
Nowever, these morbidity estimates are felt to be low and not
representative of the true disease prevalence patterns of the
population,

The iiinistry of ealth has dedicated itself to an extensive program
of rural sanitation aimed at improving the health and wellbeing of
its peopie. This program is being provided assistance by UNICEF
and W0, U\ presently has pending a proposad loan which would
assist in training personnel for implementing this program. The
Hinistry of iublic Works has been active in improving the water
supply of the municipalities throughout Indonesia, This program
continues to be actively pursued with foreign assistance being pro=-
vided by the Worll 3ank, the Asian Development Bank, and the govern-
ments of (reat Pritain, Australia, Germany, Switzerland, Japan, and
france. USAID has provided technical assistance for three cities:
Semarang, ‘urabaya, and Surakarta. The proposed loan for Surakarta
is the first proposed USAID assistance for construction of potable
water facilities. FEven with extensive assistance, the need for
water supply facilities is far greater than what can be provided,
both in the urban and rural areas.,

3. Surakarta ilealth Zonditions

The statistics for Surakarta show a high mortality rate among infants
(see chart =1 annex 2 L(b).

‘harts -2, A-3, and \-4 show reported incideace of water-borre dis-
aases in surakarta, Semarang, and Surabaya. 1t can be seen from
these charts that water-borne diseases are endemic in these cities,
and are accepted as veing endemic throughout Indonesia. Howard
lumphrey and Sons found in their study of the numerous shallow wells
throughout the city a very direct, positive relationship between
population lensity and contamination. Host of the wells in areas
having over 200 people per hectare showed positive coliform counts,
s0liform bacteria is indicative of contamination by human excreta,
and it is from man, by way of excreta, back to man, that water-borne
diseases are transmitted. as Surakarta becomes more populated, the
rate of contamination is tound co increase, thus increasing the prob=-
ability of epidemics of water-borne diseases. One must look not only
at what the problem is today, by wiat it will become in the future

if no action is taken,

The proposed program rcalizes that potable watcr js not the sole
answer to the control of disease. Excreta disporal 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, mich of the battle would be won. lowever, excreta
must also be kept from flies or the bacteria may be spread to
feed, dishes, and utensils by the flies., At present, the city of
Surakarta has 147 public latrines of which 79 have water a few
hours each day., All these facilities will be supplied with water
from the inmpcoved system on a twenty-four hour a day basis. This
will assist in properly disposing of excreta within the city,

Another ucerd of water for proper sanitation is bathing. The pro-
poscd improvements will include the construction of ten new public
haths, This is adwittedly an experimental program to see how the
public baths ave accepnted in the community. Public baths have been
proposed for several cities in Indonesia, but as yet none have been
cons “ructed, Three questions arise wherever public baths are pro-
posed. “irst, will they be acceptable to the people; second, how

arc they to be operated and who 1s to operate them; and third,

should tliere be a charge for the use of the public baths? Initially,
it is proposca that the Surakarta Water Lnterprise operate the baths,
At present, they are operating the public latrines and this would
just be an expansion of their present responsibilities., It may be
that the city will later transfer the responsibility for the latcines
and public batls to the city's health department or perhaps the city's
department o public works.

To be effective, a po.able 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 water are located, (2) Up to 13,000 yard hydrants will be
installed in the rmost congested kampongs as a low cost alternative

to contamicated wells, (3) Up to 200 public faucets and ten public
bathhouses will be constructed, and (4) The present 147 latrines

will be rehabilitated and supplied with water 24 hours a day.

To obtain maximum health benefits, a water supply project should be
accompanic! by a health education and personal hygiene campaign and
the consumer should be encouraged to use potable vater for all pur-
poses related to health such as drinking, food nreparation, bathing,
cte, To attewpt to do this two proposals are being discussed with
the GOT, Tirst, the Director of the Surakarta lealth Department,
NDr. Zohali has expressed interest in both a health education cam=
paign an! the possibilities of a paramedical health unit attached

to each Yathhouse. It is envisioned that these units would bLe an
extra stall manned by a healthworker who would dispense health
and sanitation literature, soap, eye and skin ointments, diarrhea,
cold ard headache pills, etc,, to the very poor and destitute people



on the city's social register, le has agreed to request personnel
an? funds for these two programs in his annual budget requesis a

year prior to prnject completion. This understanding will be

written into the loan agreement as a covenant. bSecondly, discussions
are being held with the G600 in an attempt to lower the cost of water
to the poor from the public faucets. The COI is very interested with
the concept iun principle, but the administrative mechanism has not

been worked nut as yet. See discussion of water use from public
faucets, Arnex B-2,
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Part III

B. Lngineering Analygis

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 rellable
source of water for it has in recent times gone dry during the dry
season. Use of the Solo would require upstream storage or off-stream
storage. HH&S did not find any reservoir sites in the vicinity of
the city. Any upstream storage would require a dam, & 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
of water which would have to be rtored which would make this approach
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, this source remains unprove. Even assuming
that groundwater is present, HH&S determined that the Cokrotulung
Spring provided . more economical solution for the additional 150
liters per seconu. Annex B-2 has updated this analysis using the
present addilional allotment of 250 liters per second and the Con-
sultant's cost data. The result remains as found by HH&S, that
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 Humphrey's study that the city could have an ad-
ditional 150 liters per second from the spring. During design of
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 inv
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-
cedent to disbursement of any funds under the proposed loan. See Part
IV D.

2. VWater Quality

It was determined by substantive testing under the Humphrey
study, that the quality of water from Cokrotulung Spring is excellent
rhysical.y, chemically, and bacteriologically. The consultant also
concurs that nc treatment is necessary to make this wuter 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
enter/ transmiss’on and distribution system, The practice recomzended
igs one of safeguarding the system and ith customers and should be
followed,

3. Water Intake Structures

The original intake structure, which will remain to serve the
old transmission main, is constructed over the principal area where
the spring bubbles from the ground, This water is vetained within
the structure and feeds directly into the inlet to th ;ransmission
main with the overflow going out into a stone-pitcheH§3 crystal clear
spring water surrounding the structure., In anticipatfon of the construc-
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
water bubbles forth from beneath the ground, The new main will be fed
from this structure so that no additional intake facilities will be re-
quired for this project., The water level within the pool is maintained
by removable wooden weir boards, The excess flow of the Spring drains
almost immediately into the Pusur River,a tributary of the Solo River,

The original pipeline went trom 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 opersation is not required as the water
from the spring is free from sand and grit, On the basis of this past
experience, a grit chamber will not be installed on the new transmission
main,

During the last year, the Kali Pusur has eroded the area wherc
the existing pipeline crosses causing the pipeline to break., This section
has been replaced and Cipta Karya has taken steps to protect the area
against further erosion. The consultant has also recommended construction
of additional works to protect against further damage from erosion, The
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
possibility of damage d-~ co further erosion of the stream bed of the
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 208,1 meters) 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 tc 450 mm
(15,75 to 17,72 in) steel pipe with lead joints, The pipe is protected
externally with a jute ¥einforced coating but despite this precautionm,
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 installed, 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 pe- 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 approximateiy 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 10 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 recommeded 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, This could cause damage to factory
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placed concrete lining. There is no equipment in-country which can line
the steel pipe in-place, a better practice for this type of line., Steel
has therefore been ruled out. Asbestos cement (AC) pipe does not offer
the safety and security desired in a major pipeline as here being con-
structed. The sizes required are not available in-country. The cost
delivered in Indonesia of asbestos ~ement water pipe is comparable to
that for ductile iron pipe. The lack of significant cost savings
attributable to AC pipe, the greater strength and reliability of ductile
iron, and the longer life of ductile iron support the selection of
ductile iron pipe over AC pipe. Prestressed concrete pipe manufacturers
have indicated that the proposed project is too small for them to import
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 br required prior to the ordering of any
materials for the new transmission main.

5. Storage

In 1529, when the transmission main was laid from Cokrotulung
Spring to the citv, Jebres Reservoir was constrgcted. It is a covered
concrete structure and has a capacity of 2700 m~ (0.7 million gallons)
with a top water eclevation 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 arianged as to permit a self regula-
ting '"floating storage system', Because of the present high demand
for water it is not being operated in tkis manner. However, an attempt
is m - to fill it once a week,

On the recommendation of Howard Humprey and Sons, Cipta
Karya b~ constructed a new reservoir adjacent to the _present break
pressure tank at Kartosuro with a capacity of 4,679 m3 (1.24 million
gallons). Tkis reservoir will be piaced in service when the new trans-
mission main is installed and will provide additional flexibility in
the operation of the water syscem,

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 meteri~g 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. 1In 1972, approximately 35 km of the distri-
bution piping were lined with cement under a New Zealand air project.:
Thics 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 k:-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
guality 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
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materials. The locally produced plastic pipes are of good quality,
made to international standards with slip-on rubber gasketed joints,
'fhe asbestos cement pipe also will be manufactured to international
standards by a well knovn and respected firm, the James Hardie Company
of Australia which has entered into a joint venture at a site joucated
jwest 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

be available from the United States, P.T. James Hardie Indonesia has
been working with local foundries,assisting them in setting up to
produce pipe fittings. They also intend to monitor preduction to assure
quality. Valves will have to be imported. Compatible walves are avail-
able {rom Code 941 countries within Southeast Astia.

Asbestos cement pipe does require proper installation or
breakage due to beam failure will occur. Imported asbestos cement
pipe has been installed successfully in Indonesia, however, to assure
proper installation procedures, competent technical assistance will
be provided by the Consultant and supplemented 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
part of their contribution to the project. See part III. c.

7. Service Connections

It is known that many of the services to hcuses are in need
of being replaced. Existing services observed by Howard Humphreys &
Sons and the Consultant were noticed to have deteriorated. Most services
arc galvanized pipe and have been in place for many years. Repairs

have been made by wrapping with rubber and placing mortar -.8round
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. Materiai 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
use as service piping. Plastic tubing is expected to be purchased
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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 publie
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. s 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, instiuct 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 ol 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 staled 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 almosy
immediately after the new facilities are put in service. Since much of
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 Ly
the Consultant during the current design contract. If USAID is not
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 disbursement will be include to obtain such a program.

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
favorable environmental impact on the city's residents., A detailed dis~
cussion of the environmental considerations is presented in Annex C.

The most significant contribution of this project tc the environ-
mental well being of the people will be the expected improvements in
health and sanitation .including gradual reduction of the high incidence
rate of water-borne diseases in the areas served by the improved water
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
the project. The consultant has been instructed to provide for proper
control of construction and detrimental effccts to the city's environ-
ment should be insignificant and of short duration.

The longer term concerns are relared to the integral relation=-
chip of water systems and waste water disposal including the use of public
water facilities. In siting the facilities, care is being taken to insure
that there is adequate 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 propased will enhance the
environment of Surakarta.
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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 fiscal year
1976-77. The GOI has specifically requested AID assistance for this
health project., See Annex H, Alternative financing is not now
available from other donors, Exim Bank has expressed no interest in
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 GOI 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 znd inflation is built into each of the major cost items
for services.

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

3, Arrangement for Provision of Funds

The term of this loan to the GOI will be forty years with a
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 prcliect.
USAID/Indonesia will convert US$368,000 to local currency for payment
of the costs of these studies which will be performed by an Indonesian
firms. Direct Reimbursement Authority will be required to accomplish
this type of disbursement. '
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4. Tinancial 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 operational.
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.,

FEffective 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) 0&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 seccnd step loan fi:»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
the terms as described under item 5 below. Costs are based on the
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
structured and organized, consists of property only. Upon creation of
the Surakarta Water Authority it will acquire all assets and operate
on revenues generated from the sale of water and related services.
Table IV reflects net losses for CY 1977 through 1979. The losses are
because of depreciation during these years. From a cash flow projection
the Authority can continue to function. The loss carry forward should
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
Decree No. 33/Kep/B.4/1976 dated February 16, 1976. Starting with
cY 1980 revenues are more than adequate to provide for all costs
jncluding debt service which start in CY 1983.

5. Second Step Loan

The GOIL through the Directorate General of Housing, Building,
Planning and Urban Development (Cipta Karya) will lend to the Surakarta
Municipal Water Enterprise an amount in Rupiah equivalent to be an
estimated US dollar six (6) million (computed at a rate of exchenge of
USS$1 equals Rp. 415) in exchange for the transfer to the Enterprise
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of all phvsical assets after comnletion of the AIDN financed project as
described under Part 1T -7 this paper above.

The structure of this second step Loam Agreement shi.»’ be
sirilar to that used hv the Gl and the cities having water :vmy'ly projects
funded with assistance from the World Bank. A copy of <ucii a sample
Joan agrezment can he found in Annex B.4 of this paper.

Principal Amount of the Leoan

The principal amount of the loan is estimated to be the
equivalent of 'S dollar six million,

Repayment of the l.oan

The Fnternrise shall repay in Rupiah the principal amount of
the loun in fortv-cisht (4%) crual semi-annual installments of principal
and interest combined: the first pavment shall be made on January 1,
1983,

Interest
The loan shall bear interest at the rate of nine percent (9%)
on the principal amount of the loan ocutstanding from time to time

after Januarv 1, 1983,

Pavment Nates

Pavment of principal and interest on the lgan shall be made
on Januarv lst and June 30th of each year during the repayment period
of the loan.

f\_udi ts

At the end of each fiscal vear the S'T. will have its accounts
and financial statements (halance sheets, statement of income and
expenses and cther related statements) for the year audited in
accordance with appropriate auditing principles consistently applied,
bv independent auditors acceptable to the central government of
Indonesia. As soon as available but in any case not later than six
months after the end of each vear, certified copies of its financial
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Table |1
SURARARTA POTABLE WATER
Schedule of Disbursements
Fireign Exchange (US dollars)
(In Thousands)

Project 1977 1978 1979 1980 1981 1982
Description Costs 1st 2nd 3rd 4th 1Ist 2nd 3rd  4th Ist Znd 3°1 4th  Ist Znd 3rd 4th Ist 2nd 21 4t% Ist Znd 3nd ugh Tosal
Transmission 3218 3218 3218
Distribution System 83 82 1 83
Service Connections 1003 85 437 481 100)
Tools & Equipment 1905 85 20 o5
Suk-Total £409 3470 1 26 37 481 4400
Engineering Services 427 42 32 32 26 26 26 59 26 26 2h 33 26 26‘ 1 %527
Training 140 10 10 20 20 30 30 10 10 145
Ground Water Study 364 50 50 50 75 75 50 14 164
Impact 5tudy 150 L0 1s 15 20 20 v In s
Suh-Total 5490 42 82 82 76 3531 111 122 109 56 71 %3 71 L3 i 26 481 37 10 - 0
Contingencies 441 347 1 2 La 7 )
Sub-Toral 5931 42 B2 82 76 3928 111 131 106G __5h 71 44 7P 307 Al 2@ f°8 0 3% 10 . L3l
Inflation 864 322 E 103 107 RIS

Total 6795 42 82 82 76__ 4449 111 131 __10C__56
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Table III

SURAKARTA POTABLE WATER
Schedule of Disbursements
Local Currency
(In Thousand/Equivalent US Dollers)

GOI 1977 1978 1979 1980 1981 1982
Description Costs 1st 2nd Jrd A4th 1s. 2nd 3rd &4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th  Total
Transmisfion Main:
In Country Handling 386 386 386
Installation 400 50 S0 S50 50 50 50 50 50 400
Distribution System:
Asbestos Cement Pipe 469 190 190 ) 89 469
Fittings 121 22 52 17 121
In Country Handling 58 20 10 20 8 58
Installation 268 18 18 19 19 19 19 19 19 29 29 30 30 268
Service Connections:
Service Piping 117 7 53 57 117
In Country Handling 111 11 38 62 111
Installation 124 2 2 2 2 19 10 12 12 13 13 13 13 13 7 124
Publir~ Bathhouses 80 20 20 20 20 80
Public Latrines 10 S 5 10
Public Faucets 12 4 4 4 12
Tools & Equipmeant 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 43 133 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 “)s0 1981 1982 1983 1984 1985 1986 1987 1988
Revenue 156248 154248 15426 518160 781260 1011960 1234272 1316316 1411512 1513680 1623336 1741032
Expenditures

Operations & Maintenance
Labor Costs 53002 58265 64280 90120 104241 120338 138554 159036 174650 192000 211200 232200
Material Costs 26106 28717 31590 78393 98506 124048 155550 194699 233639 280675 331196 390812
Electricity & Chemical Costs - - - 30330 34880 40110 46128 53046 61002 70152 82780 97680
Other Costs 630 660 690 725 761 800 840 882 925 970 1150 1350
Minor Capital Improvements 20000 22000 24200 26670 24282 32210 35431 38975 42872 47159 51874 57062
Depreciation 87234 87234 87234 87234 87234 247809 247809 247809 247809 247809 224159 224159
Debt Service 595626 525626 525626 525626 525626 525626
Total Expenditures 186972 196876 20799 313422 354904 565315 1149938 1220073 1286523 1364391 1427985 1528889
Net Income/(loss ] ( 32724) ( 42628) ( 53746) 204738 426356 446645 84334 56243 124989 149289 195351 212143
Distribution of Net Income
Based on Decree 33/Kep/B.4/1976
Loss Carry Forward 129098
@1— Developmn:@ —> 307 ‘ 22692 127907 133994 25300 28873 37497 44787 58065 63643
Regional Budget \*j_;*z?f\,\ 18910 106589 111661 21084 24061 31247 37322 48838 53036
’ - -
Retained By Enterprise
(Reserves, Pension Funds & Donations) 45% 3%038 191860 200990 37950 43309 56245 67180 87908 95464
Interest Earned 3063 23669 64219 111834 167632 233514 238146 324332
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Table 1

Summary Cost Estimate and Financial Plan

Cost Total Project
Loan Funds GOI Equivalent Costs
US Dollars Rupiah US Dollars US Dollars
Description (Thousands) (Millions) (Thousands) (Thousands)
1. Transmission Main 3218 326 786 4004
2. Distribution System 83 380 916 999
3. Service Connections 1€03 146 352 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
i1. 1Impact 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
RBITJTN mI[== [ -t M ArT B
% of Total Costs 64.2% 35.8%
Inflation Factors
Base Year 1975 (US Nollars) * Note: This sum is for the
first seven items.
Inflation lst Quarter 1977 7% Items 8-11 have contingencies
Inflation 1lst Quarter 1978 15% included.
Inflation 4th Quarter 1979 30%
Inflation 1lst Quarter 1980 32%
Inflation lst Quarter 1981 417%
(Rupiah)

Inflation 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
waler. 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 13575, the average effective charges per cubic meter
of water consumption were as follows:

Residential Rp/m3 m3 consumed

A-1 11.3 35,081 m3

A-II 13.9 90,842

A-I11 17.7 61,168

A-IV 22.2 9,497
Sub-total 14.8 (average) 196,588

Non-residential 27.2 " 65,422

Total metered sales 17.9 " 262,011 (65%)

leaks & Losses 0 140,072  (35%)

Total Water production 402,083 (100%)

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% L% 61%

100% 58% 68%
50% 76% %
25% 86% -

Using the above data for resicential consumers and making the not un-
reasonable assumption that it is the wealthlier, 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 cepita daily).

Percent of Current non-users Amount prepared to pay monthly
11 less than Rp. 150
0% Rp. 150 - 300
16% Rp. 300 - 500
10% Rp. 500 = 1,000
1@ above Rp. 1,000
100% weighted average = Rp. 320

Based on a family size of six, 15/lped 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/lped for their basic needs. Recognizing that all
of the above figures, except the last, probably understate the value that



=52«

people actually place on water, one can arrive at a minimum estimate of
tre 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. l,OOO/m3 was used for the first 15 1lpcd for
drinking and food washing, and Rp. 35.7/m3 for all new residential con-
sumption above 15 lpcd. The benefits to existing/metered/consumers from
additional consumption are also estimated at Rp. 36.7 times additional
residential consumption. The rate of Rp. 78.7/m3 estimated above is
used for additional non-residential consumption. The additional value
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)
1. Domestic Connections (pop. served) 49,680 49,680
Consumption (m3/daily) 6,310 7,450
5. Public Faucets (pop. served) 0 60,000
Consumption (m3/daily) 0 901
3, Yard Hydrants (pop. served) 0 78,000
Consumption (m3/daily) 0 5,178
4, Public latrines 0 147
Consumption (m3/deily) 0 147
5. Public Bathhouses 0 10
Consumption (m3/daily) 0 120
6. Total Domestic (m3/daily) 6,310 1,795
7. Other Usage (m3/daily) 3,600 4,699
8. Unaccounted for (m3/daily) 3,310 9,792
9. Total (m3/daily) 13,220 28,286

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 O8M expenses and minor capital
improvements are projected at $76,000. Given estimated project costs,
this yields an internal rate ol return of 19%. If it were possible to
assign a quantitative value to the general community benefits, the es-
timated internal rate of return would be higher. (For example, in the
case of health benefits this would be from reduced medical costs and
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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
that now exist with relatively high per capita rates of utilization,
the IRR would only be about 10%.

Project Beneficiaries

The consultent 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), & first approximation can be
obtained by increasing all the reported incomes in the consultent'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
bottam 50% of these water users come from the lower 66% of the overall
income distribution. No increase in existing metered residential con-
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 1likely to be
representative of the population distribution as a whole. In other
words, two-tnirds 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
{n 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
contains roughly 90 million people. The great pressure on the agricul-
tural lands to support this mass has brought even greater pressure on the
cities to house, clothe, feed, wash, employ and maintain order among its
inhabitants. The 1930 census of Surakarta showed a population of 163,000.
Since then much of the population increase has been due to the ‘remendous
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,
presumably well fed people who appear to have money to spend. 1In the
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,

Finally at the very bottom of the social scene are the homeless people
of the street. These are the people we would really rather not think
about, the blind, the deformed, the diseased, all dirty, hungry, wretched
beggare. But they are people just the same, people of both sexes and all
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 ugsers 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's sample was also picked proportiemally 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.}1%) 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 907 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 signifi:ance 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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dwelling for the city as a whole. This may be explained by the presence

of domestic servants and the live-in employees of the shopkeepers. The
survey shows a median reported monthly income per household of the domestic
water users to be Rp.30,400. That is, half of the resrondents reportedly
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 237, of the

total respondents reported a monthly income falling within this range.

It is felt that the above median and mode income figures are dowvnward-
biased. It is a well known fact that people are inclined to give lower
income figures than is trve, especially to government conducted surveyors.
This fact was borne out in the survey in that the proportion of respondents
who refused to give more data to the interviewers rose steadily and rather
sharply as their obvious level of income increased. The pattem of per-
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 Cons umers

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
65,424 m3 or 25% of the water sold that month. The consultant picked
82 or 137 of these customers at random and in proportion to the total
number of customers in each classification. It is estimated from the
survey of these users that the average number of empluyees per non-
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
Surakarta and chose random samples from the register books. A total
of B89 intervicws with non-users of the pubiic 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
gservice connections is quite different from that of the domestic water
users. The proportion of population in this group who are engaged im
trade and commerce (15.2%) is substantially lower than that of domestic
consumers (48.1%). Secondly, a higher proportion of non-users (45.0%)
is employed in service related jobs, as compared to domestic consumers
(25.7%). This difference can be explained by the fact that a large
number of common laborers is found among non-users of the public water
system, Thirdly, a proportionally larger number of non-users work in
manufacturing industries, the textile industry in particular. This
implies that many of the non-domestic consumers do not have water con-
nections at home. Forthlv,a substantially higher proportion of non-
users is found among workers in the construction, telecommunication and
transportation industries. Finally, 14.7% of non-users are either
retired or unemployed, as compared to 11.6% of the domestic consumers.

The survey indicated that on the average (mean) 5.9 people reside in

each household not connected to the city water system. The median monthly
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-users was Rp.18,970. About one third of
the non-users earn less than Rp.10,000 per month. The pattern of personal
income distribution is depicted in the Lorenz curve. From the shape of
the curve it is readily apparent that there is considerable inequality of
income distribution among the non-users of public water in the city of
Surakarta. The Lorenz curve and a tabie showing the occupational profile
of the non-users of public water in the city are found in Annex B 6. The
proposed project expects to reach 13,000 x 6 = 78,000 of these people
through the installation of yard hydrants.

The consultants survey of non-users was bascd upon residence registration
records so that orly people living in legally constructed dwellings were
interviewed. Unfortunately " is method did not reach the lowest income
families living in illegal, s uatter shacks or the people of the street.
The proposed Health, Social and Economic Impact Study will have to gather
base data and evaluate the impact of the project on these people. It is
expected that the project will reach zbout 60,000 of these people through
the installation of public faucets plus many thousands more will use the
bath~houses and latrinss.
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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 ben~ficiaries will be at least 187,860 people or 35 percent
of the projected 1982 population.

(c¢) The Farget 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 dom'stic consumers
as a whole wish to consume 54,000 m3 per month more wat.r than what
they are currently using, Thkis 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
like to have an additional monthly allotment of 13,737 m3 or 22% more
than they are currently using.

The survey of the non-users found as egpected 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 water
were asked if they wonld 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
surprisingly,only 17% of the 889 samples surveyed gave a positive response.
The remairning 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 vas perceived as both beyond their requirements
and their ability to pay. However, it is noteworthy that cven given the
lack of internal plumbing and the low income levels, in the very crowded
subdistricts having a high concentration of contaminated wells, the
positive responses increased, approaching 507 in some areas., Of the domestic
non-users who exp-essed no interest in having piped in potable water,

69% cited as their reason the availability of other sources of water

such as a vell, 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 rcason for the unwillingness to have access to

the public water.

When the non-users were asked whether they would be willing to use

public hydrants, .!' they werc located near their houses, the responses
were generally more enthusiastic. About 33% of the respondents said
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they would be inclined to use such facilities and 23% showed an interest
in public bath houses, The consultant has made recommendations from his
survey on thc areas which would most benefit from the installation of
public faucets. le was able to calculate the number of potential users
of public faucets ond the intensity of utilization as measured by the
number of Jotential users of public faucets per hectare of land for each
supddistrict.

It appears from the results of the survey that there is a consider-
able lack of understanding among many of the potential beneficiaries of
the proposed project of the value of potable water for bettev health and
improved sanitation. Obviously much work will have to be done in the
arca of health education if this project is to achicve maximum impact.
There will be ample time to carry-cuvt a focused health educated campaign
before project completion.

(1) Local Support for the Project

Besides the need for health education cited above, the preliminary
findings of the consultant has indicated no evidenc ~f sy soc?inl,
;o itical or religious impediments to the project. On the contrary it is
felt that people at all social levels in the city will welcome the project
and enthusiastically support it. One of the best indicators of this support
i< expressed willinmness to pay. In the survey of present domestic cus-
tomers it vas fonnd that o 25% water rate increase would have virtually
no effect on ter con<umption. Lven given a 100% increase, 58% of the
domestic consu.ers polled indic. ted they would still use as much or more
water than what they consume at present. The consultant felt that at least
A 200% increase wouid h~ necessary to effect a notable change in the water
consumption pattern of thesc people. The non domestic present customers
were cven less sensitive to rote inc~ease, Even with a rate increase of
300%, more thau half (52%) of the non-domestic users indicated that they
would make no change to usage or consume more water if available,

Among nou-users, cven given their extremely low income, and the perceptions
noted above the interviecws found some willingness to pay for piped-in water,
Among this group 18% of respondents mentioned 5.1% - 1% of family 1income,
187 of them started 1.1% to 2%, 18% of the respondents would spend 2.1 to
3% and 13% of the respondents would be willing to pay 3.1 to 47, of their
monthly family income. Again it should be noted that these are probably
understatements. Stated in actual local currency amounts they represent
sums below what is re~uired for house connections but not for yard hydrants
provided. the connection fee car be eliminated or amortized over =z period
of several years.

(e) Existeuce of Groups outside the Target Group who could 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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to use city water. Ome such grouplives in the area degignated for

new development, the '"Modjosongo subdistrict." Fortunately for the
project purpose this area is far from the existing distribution system
and its average elevation (135 m) would require a pumping system and
additional storage. This area has been given high priority for the
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-
cularly the firms and industries not now supplied with city water. It
appears that presently almost all medium and large enterprises are non-
users. This fact alone indicates that alternate sources have already
been developed to satisfy their needs. Of the 159 known business firms
who are presently not connected to the city water system, the consultant
selected 54 samples distributed among the various categories of industry
roughly in proportion to the number of firms in each category. The
survey of these firms showed that they had an average of 1.9 wells per
firm. Most of these wells are operated by machine pumps and some have a
depth of 100 meters or more. Most of the firms did not know how much
water they are consuming, but many had installed water storage facili-
ties with an average capacity of 12 m3.

However, 70% of the firms surveyed indicate that they have encugh
water for their business opcration and 307 state otherwise, Most of the
latter respondents point out that they are short of water in the dry
season of the year. Because of the water shortage, they have had to
reduce production and even cancel expansion plans. Even if there is
enough water for business uses, the poor quality of well water has
caused damage to boiler tanks and lowered the quality of their products.
One respondent also complained that his employees sometimes became sick
from drinking well water in his factory. For these reasons, most of the
firms canvassed (78%) express the desire to have water service connectionms.
However, the high percentage of firms which show interest in water ser-
vice connections does not assure that they will become industrial water
customers when additional potable water is provided. Many of these firms
disclose that they intend to use public water only as drinking water.
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
{nvestment in wells and pumps is already amortized by these business
firms, such cost comparisons will consider only additional operating
costs such as utility and fuel expenses plus the repair costs ¢ fixed
equipment.
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(f) Communication Strategy

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 would be willing to expand this program and concentrate the
efforts on the areas which will henefit 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 gentiemen 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 GOL 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 prolect 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 possitle into the
Surakarta project.

b. Distribution of Benefits

There is obviously a finite quantity of water to distribute so it
will be difficulc 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 withi- practical limits
to reduce losses through leak detection, maintenz -, system rehabi-
‘itation 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 desi 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 inten’iun of specifically using
these features to target the urban poor. The degree to which the
project purposc 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 cother 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 heen 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 asgumed
that the proposed project will have such a significant measurable health
impact on the target group. This will be evaluated in the proposed
impact study see Annex B.8,

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 healtlier. 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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as well as general sanitation and nutrition practices. The women will
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
force. The consultant found in houses connected to the city system
that the higher the family income, the less the likelihood that female
members participate. The ratio for male to female workers for women
of A-I classification is 68:32, for A-II classification 70:30 for A-1II11
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
having to care for preschool age children. The consultant speculated
that the reason for the low number of women in tha 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-
tion of the transmission main and distribution network. On other public
works projects in the area, women represen® 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 Planning

A. Analysis of GOI and AID Administ.ative Arrangements

l. General

The primary responsibility for ‘he 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 Your Directorates General composing the Ministry of
Public Works and Electric Power. All offshore procurement of goods and
expatriate consuliing services will be constructed for by Cipta Karya.
However, in accordance with the standard operational procedures of Cipta
Karya, the daily adninistration and control of project implementation
will be delegated to the DSE. The DSE hLas 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
undjer 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. Bu: for
projects built with foraign aid funds, the DSE in Jakarta retains con-
tracting authority.

Upon completion ani acceptance of the project, all works will be trans-
Terred to the Surakarta Water Enterprise for operation and maintenance,
in accordance with GOI procedures. DSE is presently executing other
municipal waler supply projects in this manmer, including all foreign-
donor-assisted projects. Cee 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 heving 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. g support and
assist “his engineering staff are eleven social science graduates (five
Drs., five-year programs; and six B.A., three-year programa), twenty-
seven Lechnicians who ere graduates of technical “igh schools, plus
secretaries and various other nontechnical employees. The present
orzanization of D3E can be seen in Annex B-2. The regional office

of the DSE in Semarang has two sanitary engineers and two civil
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engineers, all with Ir, degrees (five-ycar program), plus five B.S.E.
civil engineers and fifteen technical high school graduates, including
draftsmen. The “urakarta office has one B.S.E. civil engineer and a
small office staff.

“he World Rank included inits first Seven “ities Stuly a National

Jevel Study which made recommendations regarding the organization of

the “SE and the training of its staff so that it micht more effectively

implement s-ater supply projects. The World Rank is continuing to fund in-
country trainih LS v . "SE so that it is not required under this project.

1t should be mentioned, however, that the regional representative of

the D31 in temarang has recently left for the iInited States for two

months of observational training with Burns & yeDonnell Engineering

“ompany, at fansas City, as Eart of their consultant services coptract.and that
the Dzrector of the Surakarta Public Works Department who provides engineering

assigtance to t?e SWE w%ll_depart is month on & similar trip.
In order to rfurther upéra’e its staff, the OSE 1s commencing a program

in conjunction with the Bandung lnstitute of Technology whereby present
employees vith a P.5.t. degree can upgrade themselves to fully qualified
(Ir. degree) engineers. Twenty-four of the present thirty-seven B.S.E.s
have been determined eligible for this program, which will extend over
the next four years.

puring the execution of the proposed project, DSE will assign personnel

to Semarang and Surakarta, as necessary, to augment the responsible

field staffs. These individuals will report directly to the NSE regional
englncer for leatral Java. rxpatriate engincering assistance for this
proposecd proirct has also been provided for in the budget. A procurement
specialist will provide up to six man/mouths of assistance in the procure-
aent of comsodities, and an erginser will be retained for up to 39 man/
moaths to assist in supervision of comstruction. These will be host-
country contractors, working directly for the DSE.

3]

', Management Suppori to iocal Water Utilities f{rom Cipta Karya

Instead of a national ntility like PLN has hecome [or electricity, the
7 has Jdecitded to foster the development of Jecentralized, semiauto-
nomous local wates utilit es throughout Indonesia. In keeping with
this policy, the I has tegun converting local city waterworks into
independent water enterprises, and to improve the management and oper=
ation of these local enternrises, The current program is an outgrowth
of the seven ities Project which was assisted by the V.orld Bank,
Included as part of the even lities Program was an overall national
view of the management and orsanization requirements to meet the pota-
ble water ueels of Tndonesia, and recommen'ations for management and
operational systems for municipal water-works. These recommendations
were prepar~d by SyZip, Gorres, Velayo & Co., in 1973,
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The DSE prepared three booklets for use by local waterwvorks as guides
in organization, management, aad accouuting. These booklets blend
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 end accounting personnel. With the experience gained from
exchanges with local water utility personnel at these seminars, and
from assisting in reorganizations of local wvatervorks, DSE has just
completed a revised and expanded guide, "Manual for Implementation
of Accounting Systems for Water Enterprises", for use by local water
utilities. The booklet3 and the manual have also been used bycthe DSE
and local waterworks as a guide during reorganization.

e

‘?BSE 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 systems and
procedures, The Surakarta Water Enterprise is one of the utilities
selected for this coming year's progranm,

A permanent in-service training program for local water utility per-
sonnel is anticipated to be implemented by DSE with GOI funding begianing
in 1FY 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
of staffs of the local water utilities., The management training course
is anticipated to include two periods of training. The first would

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
procedures taught in the course. After a period back at the utility,
the employee would return for a second short session where problems
would be discussed and further guidance given,

Two other in-service training courses are being given by the DSE. The
first is a course in water treatment, and is primarily for upgradinz
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 consultzat goaduct an analy-
sis of the operation and management of the existing water utility and
make recommendatioas for establishing a rew semisutonomous Surakarta
Water Enterprise in keeping with the national policy as described
above. This analysis was conducted during the period September 1973
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through May 1976, The 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 & rough draft of the final report,
These findings are summarized b2low. 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 watervorks vas 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 expenditurez; surplus and reserves were
held in non-interest bearing accounts. The Water Supply Division was
relying upon other city departments for billing, collecting, and per-
sonnel management.

Consequently, it was concluded by the GOI that an independent water
enterprise should be established as 2 completely self contained and
separate entity. In November and December of 1975, the Governor of
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 hus assumed complete responsibility for all
operation associated with the supply, billing, maintenance, and manage-
ment of the waterworks. The new organizational structure provides for
about a 507 increase in personnel to a totzl of about 150 employnes.
Its funds v&% )q%;ﬁeRQf5?9{5#;°ugﬂqmb§h9{?:quj¥éq°§%?r organizations,
According to second step loan arrangements, he SWE

will have its accounts and financial stetements for each
fiscal year audited, by independent auditors acceptable to the Govern-
ment. See Part II1 C above, A decree will be issued soon by the Mayor
establishing the new Enterprise. A copy of a proposed decree is
included in Annex B-5. If necessary,®condition precedent to disburse-
ment will be included in the loan agreement reqguesting a statement
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 management 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 organizatiom.

As mentioned above, the DSE will be providing direct assistance to the
Surakarta Water Enterprise through its on-the-job assistence prograa.

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 problems 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 iwple-
menting their standard procedures and system. Sufficient funding is
included to permit this advisor to make up to two additional trips to
review prugress 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 1I, 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.1.D,

No unusual administrative requirements are anticipated.Review of plans and speci-
fications for all construction will require the services of an environ-

mental engineer. A.1.D, has already committed itself to this in the

design contract. There will be the normal processing of letteis 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 woark

schedule of an A.1.D. direct hire staff member/during the first chree

years. Additional support, such as legal and financial, would be pro-

vided by USAID staff officers as required.

U . . . .
I{eivil op oerulre s eatnlooned nonr)
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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 aLd that
conditions precedent to disbursement will be met by the end of February
1977. buring this period p;&%g and the GOI will work closely together
with the consultant to have/approved final designs, specifications,
invitations for bid and a contract acceptable to AID with a U.S. consulting)(
firm for the technical services,xemdyx The present consultant's contract
does not expire until Octoter 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 197€. 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 USAI™ 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. Apain 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 jenpasar, 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 reasocnable. Our best estimate would
be three thousand in 1980, six thousand more in 1981 and the last four
thousand in tre Tirst six months of calendar year 1982. These would be
installed with G0l project funds as shown in Part III.C. The consulting
services contract would end with the completion of the main. The ground-
water studies would be completéd By 1979. The impact study would be
completed by July of 1962 and all other expenditures of loan funds would
be made well before the T3 of October 1982, See Implemeniation chart
Annex B 2 and I'PT ketwork chert 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 TII. B.6 above). It is anticipated that
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implementing new procedures end in improving its overall 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 arec to be purchased under this proje~t. The
first type will be light equipment and tools to assist in the installation
of the new facilities., The second type will also bLe light equipment,
toolz and materials to assist the Water Enterprise in its operation and
maintenance of the system. Those items utilized in construction will be
turned over to the water Enterprise upon completion of the construction
and in turn will be used by the Fnterprise in its operation, maintenance,
and in future construction.

", Engineering Services end other Technical Assistance
It i. anticipatedi that Cipta Karya will enter into a host countiry contract with
n single firm to provide the engineering services and other technical assistance
as deseribel in Part II Z. 4. Another alternative would be separate contracts
for cngineering services, leak detection and managerient with the metering expert
provided by the supplier of the meters. Ciptle Karya has expressed & preference
for the single firm approsch bt not for any particular firm.

¢, Evaluation Plan

The evaluation of constructiion of the proposed project will be continuous
during the 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 ard hydrants have been
properly braced. The Health, Social and Economic impact study as

described in Annex B & will be the primary device [or evaluating the
cropnsed project purposes.  uring the course of project, USAID will

condluct an annual review o) the project status to detect any difficultieé?

in earrying out the projec® as envisioned in the PP. &



D. ponditions and Covenants

The follo-ine rerresent conditions and covenants as thev may appear in
the loan acrcement. These requirements have been discussed with, and
anproved orallv by, the aprropriate official within Cipta Karva. This
official and USAID feel that one or more of them will be met befor> the
loan arreement is signed. Trese CM's and covenants are descriptive and
actus. wordiny mav be subject to nepotiation. Turthermore as previously
stated in this paper, some CP's and covenants mav he added or deleted
dependine on work acecomnlished hefore the signing of the loan Apreement.

Conditions "recedent to Initial DNistursement

1. The condirions precedent for initial 1is' ursement shal?! include
the standard conditions as follows:

a. leral opinion
I'. authorized representative
c. assurances of (0! financial supnort of the project
d. draft contracts acceptahle to ATD for consultant services,
the croundwater studvy and the imnact stude,
2. The follovine conditiors nrecedent for initial disbursement unique
for this project arc as folle 3:

a. A vwritten decisieon from the anprenriate authoritv of the
Covernment of fvrdenesia eranting an additional allocation of
water frer the Cokrotulung $pring to the —unicipalitv of
Curakarta of 179 liters/s<econd, fer a total allocation of 400
liters/second,

h, ‘'ritten assurances fror the anpropriate authority of the
Coverurent of Tndonesia that all land riehts and rights-of-may
nave beon or will he ottained necessarv for the installation
of the svstems prier to commen erent of construction.

]

A statcuent fror the Directorate Tenrral of Cipta Karrva that
the Suralinrta “ater Interrrise has been lecally established
and that tir financial accounts ~f the 'nterprise are “eing
Iept <crarate from other units ef the ~unicinal sovernrent.
Thie =statement vi)1 he accompanied v official conies of thre
decree establishine the utility, an oreanization chart, and
samnle Flanl financial forms which --i1! ke used for annual
statements,

d, N cony of the siened lean acreement, acceptahle to AIDR, bhetween
the "orrower and the Surakarta ""ater Interprise,



The

a,

“The

An implerentation plan, accertable to AI'D, that will describe

the project in more detail than is possible in the AID-GOI loan
agreement. This »lan 1111 include (1) a description of the
intended heneficiaries of the proposed project and how they i1l
be reached (2) a discussion of a pronosed water rate structure
vhich would make the Interprise financiallv viable, help conserve
vater but make the rates more enuitable for the urban ponr and
(3) a course of actin ' 1r will result in an imnroved Surakarta
Water Tnterprise,

A statement from the “lanager of the Surakarta “ater Interprise
that he (1) has rcceived the necessarv leak detection equipment
used by the consultart from Cipta Karva; (2) has rcceived a copy
of the leal detection report from Cipta Karva as prepared by the
consultant and translated into Bahasa Indonesia:; (3) is actively
using this equipment: and (4) "as an oncoinc program of repalr
which -i1l fix all leaks detected.

loan agreement shall contain the covenants essentiallv as follows:

The standard provisicns concerning AID's apnroval of all contracts
contractors and constructicn plans, hid documents, etc., and all
equipment to bhe financed bv the loan. A training plan including
the names of participants must be anproved bv AID before loan
funds can he used to finance any portion of a training activity.

Anv apprenriate recormendations made hy the consultant or the
impact studv will he incorporated as mutually agreed into the
final project desicn,

The citv vill provide land for the public faucets and bathhouses
in peneral apreerent with the sites recormended in the impact
studv.

The Mrector of the Citv Health Department will renquest funds
and, if necessarv, nrersonnel in his annual hudret request
commencine one vear before project completion and continuing
thereafter to (1) conduct a health and sanitation education
program, and (2) to staff and suitablv equip the para-medical
units constructed as part of the bathhouses.
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DISEASE
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DENGUE
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MALARIA

TABLE I
CHARACTERISTICS AND CONTRCL CF WATER- AND
AND VECTOR CARRIED

FCOD - BORNE  DISEASES

FEVER

m

]

DEPOSITORIES OF INFECTICUS MATERIALS
CONTAMINATED
FOOD

VECTORS

RESERVOIR

WATEZR SEWAGE FLIES MOSQUITOES

Vomitus X X X X /
Bowel :

discharoes .

Carries . . . ‘ ’ -
Fezes and X X X X

Urine of - . .

Patient or
Carrier _
Bowel X X X . X

diszharges -— )

of Man or
Anirnal . ] .

Discharges . X X ) X X
ct Patient ) .
or Carrier . AN :

Discharges X X X X

of Infecied )

Fersons
Respiratory
tract Patient

Carrier - . . .

Intected . . X

Person, : : ' . -0 . . .
Animal or

Mosquito

Infected :
Person, -
Animal or :
Mosquito

“ CONTROL
MEASURES

Immunize

immunize

{mmunizc

lmmunize

Etiminate
breeding
areas ot
Mosouito
Vector by
Drainage
Filling or
other
Methods

® In genera! the intidents of all fisted disecses  in tabie can be efte ‘ively reduced by a sofe water supply-scritary sewage disoosal -

sohd wastes managerent .improved sanitetion-good food handling
when  qavaiiable, immunizgtion

ractices - screening - fly, mosquito and rodent control - and

I JIdvl

T-4 XINNV



ANNLX  B-1

TABIE 2
TABIE 2
INCITENCE OF CHOIERA IN SURAKARTAL

YEAR No. o Cases No. ©f nNeaths Positive after treatment3
1975 411 23 87

197k 333 Ll N.A.2

1973 754 41 5

1972 556 80 N,A,

1. ODource, Surike+ia icalih Department.
2. N.A, - Not aveilable,

3. Positive stools after recovery - possible carrier.
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Estimations of Water Use

1. General

Since the submission of the PRP immore 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 FRP
and the PP:

PRP PP
1. House Connections usage 100 Lped 150 Iped
2. Public Faucets
a. usage 20 Lped 15 Lpecd

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 ofdisspelling some of
this confusion.

2. Water Consumpuion from House Connections

The PRP figure of 100 lped which has been used as a planning figure for
many years and was recommended by Howard Humphreys end Sons, is not in
a reement 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 allotment per person has been increased 504, over that
used in the PRP. In Surabaya it was found that water usage varied from
about 130 lpecd to 240 lped. In Zemarang the usage was determined to be
138 1lpcd. The average usage in Surakarta is about 130 1lpcd. The GOI,
dorld Bank, AD3 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 *‘wenty-four hour a day bacis, the

usage will increase. This agrees with the usual course of events when
pressure and service are impreoved. 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 sroups. Counteractingz 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 &
realistic planning Tigure based s rurrent 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/r3 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 & 4O respectfully in order to absorb some of the high markup by
the operators. However, this is defeating the primary purpose of public
tfaucets 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 charges for water from public faucets is
necessary to meet this end. One of the suggested reans 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 Rp. 100/100 coupons. A book of cou-
pons would last the average family more than a month and reduce his ef-
fective rate to Ep. 25/m3 which is comparable to the general rate for
house connections. The GOI has expressed interest in this idea. See project issues.

In various systen plans, the nwiber 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 was no reliable data or experience in Indonesia. The
consultants in Surabaya fouand that the public raucets in that city served
a hundred *hirty three persons on the average, while in Semarang it was
found that 270 persons per faucet was the average use. In Surakarta
UCAID has assumed that there will be three hundred persons served per
faucet on the averape.

The PRP estimated that ~L,000 people would be served i'rom a hundred
public faucets. 1In order to keep from drastically reducing this service
level, the number of public faucets has been doubled. It is expected
that the anticipated two huadred 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
FRP was prepared, little datea was available on actual wate:r 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 ‘his same city
where the alternate source was fresh ground water, the consumption was
found to be about 5 lpcd, while at the same time total water used in the
household increased to 80 lpcd. In Semarsng, 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 cowld 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 gquantities over the majority of the city. Althcugh
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, 1.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 h&s 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
chaeck. 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 pullic 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 faucets.

The rate at the public faucets is basically restricted to 5 rupiah for
“crty liters. The lowest denomination of money commonly available in
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L. Consumption from Public Baths & Iatrines

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 currenuly existing in Surakerta appear to be utilized for both
excreta 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. OSuch 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 projeci. 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 lairines 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.

With the lack of firm figures on water usage, an estimation was made of
possibtle usage of public baths and latrines. It was concluded from the
analysls that the Tigure of one cubic meter per day for latrines and
twelve cubic meters per day for public baths werc reasonable. These
figures are problematical at best. However, the usage of latrines and
public baths is very small in the overall coinsumption patterns and even
an error of 100% would have insignificant effects on the overall usage
patterns.

5. Other Demands for Consunphtion of Water

It has been assumed that increased water usage “rom the potable water
system for major commercial and industrial use will be prohibited until
sucn time as additional sources are found. There i1s apparently ample
sroundwater available. toward Humphrey and Sons recommended that heavy
users be encouraged to develop their ~wn source of supply. If costs
which were obtainei by the consultant in 2 survey in Gurakarta 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 & water
shortage. 3See Part 111I. 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 1lps 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 poassible 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 im 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.

B It is estimated
that this increase will raise the unaccounted for water to 45 percent
of the water deliverel to the system. A fair share of this leakage will
be self evident and should be subject to repair during the first year cf
operation of the improved system provided the leek survey personnel are
utilized and proper repair parts are available.

The other normal najor source of unaccounted for water is meter erroar.
The present meter shop is very poorly equipped. The consultent has
calcylated that it would take seventy-nine years for the water works to
repalr yhe water meters at its prosent rate of operation. Much of this
ie due to the fact that meters muct be indiviiually tested rather than
tested in series. ©Spare parts are also a major concern. Meters are now
normally repairei by cannibalizing parts {rom other meters. Meters are
presently replaced only if they become inoperative and if new meters are
ava:lable. 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 w111 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.



SURAKARTA POTABLE  WATER ENTERPRISE WATER USAGE

(In Thousands Cutic Meters)
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1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
Plant Cpacity 4825 4825 4825 12615 12615 12615 12615 12615 12615 12615 12615
Maximum Days (1.25% of average) - - - 9671 12598 12598 12598 12599 12599 12599 12599
Water Delivered thru System 4825 4825 4825 7737 10078 10078 10078 10079 10079 10079 10079
% Unaccounted for Water 307 25% 25% 457, 387% 33% 30% 30% 30% 30% 30%
Water Sales (metered) 3378 3619 3619 4255 6248 6752 7055 7055 7055 7055 7055
Consumers (1977 - 1979)
Residential Connectioms 75% 2533 2715 2715
Hotels 6% 203 217 217
Enterprises 1% 34 36 36
Factories 3% 101 108 108
Government Offices 107 338 362 362
Private Offices 1% 34 36 36
Schoole and Hospitals 3% 101 109 109
Places of Warships 1% 34 36 36
Consumers (1980 - 1987)
Residential Connections 2720 2720 2720 2720 2720 2720 2720 2720
Yard Bydrants 246 1478 1890 1890 2135 2135 2135 2135
Sub-Total 2966 4198 4610 4610 4855 4855 4855 4855
Social
Public Faucets 164 329 329 329 329 329 329 329
Public Latrines 54 54 54 54 54 54 54 54
Public Bath-house 22 44 44 L4 44 44 44 44
Schools, Hospitals, Places of
Workship 170 250 270 282 282 282 282 282
Sub-Total 410 677 697 709 709 709 709 709
Commercial 778 1272 1242 1524 1279 1279 1279 1279
Industrial 128 187 203 212 212 212 212 212
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DRAINAGE

it is fairly certain that a skeletal drainage system existed in the late
19th century in the Krata area (Palace district). Stormwater drainage
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,

2. The construction of a new channel, che Kali Anjar to divert
flood flows from the Kali Pepe away from the city,

3, The construction of a new channel, Kali Tanggul, outside the
flood levee to divert the flow of the Kali Jenes to the south of the
levee, and

4. The construction of a weir, 'Gemungung Dam,'" on the Kali Pepe
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 protection aainst flooding from water
originating outside of the city., It does not, however, provide adequate
drainage of heavy rains falling upon the city when the flood sluice gate
at Demangan, junction of the Kali Pepe and the Bengawan Solo, is closed
due to the Solo being in flood stage.

HHS recommended that a new pump station be installed at Demangan so that
internal drainage could be pumped from the Kali Pepe into the Bengawan
Solo when the Solo was in flood stage. All internal drainage was to be
directed to the pump station, This proposed pump station is presently
under construction, and is expected to be completed before the next
rainy season. The city is also engaged in a long overdue maintenance
and upgrading of its drainage channels. The channel along the city's
main street in the western section of the city is being paved and the
city is cleaning the accumulation of sediment and debris in the more re=~
stricted channels. This program should fairly well eliminate the internal
drainage problem which has plagued the southeast section of the city.
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PRELIMINARY REPORT FOR LEAKAGE SURVEY

The daily water shortages anc, in fact complete outages which occur in
some areas of Surakerta, while due primarily to inadequate transmlssion
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
esvimated by variouc 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
pressure in the mains, inoperable or inaccessible main, service control
valves and meters, will not determine the exact percentage of loss by
leakage, but should provide an approximate percentage close enough to
determine if it is or is not within acceptable limits.

The progran in Surakarta is being carried out by Mr, Kuran of BM/TA,
with the assistance of the following designated personnel:

Mr, Tridjaja - 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 tkem in the use and
techniques of all ecquipment and procedures being 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 ecquipment 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 progran in Surakarta is approximately 757 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 wmain 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 transmission msin.
Pipe detection equipment was utilized to locate lost drain
lines and connections for distribution weins and services.

3. Approximately 757 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 wvater supply only during the night hours. In these areas 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 right,

4. Operational procedures have been observed aud incorporated imto
the survey and has resulted in recommerdations for alterations
in these procedures which, he believes, will provide immediate
and future benefits to Loth the consumer and the department.

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-100gpm was flowing
into the overflow pipe. A blind fiange 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 2mm-150mm 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 {s 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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2. Transmission Main sta, 0.00 to sta. 14.330

The survey of this main from the spring (sta. 0,000) to the
Kartosuro Break Tank (sta. 14.330) revealed no leaks in the
epproximately 2,25 km of § 450 nm and 12.08 im of # 400 mm
pipe. The pipe was visually inspected at every point acces-
sible and appears to be in good conditiom with no indication
of external corrosion. All valves located were visually
inspected and tested with leak detection equipmert, with the

following results:

Sta. 2.286 Service commected to blow-off valve leaking.

Sta. 5.70 Service to Delanggu Factory leaking at meter

pit 4",

Sta. 6.35 Connection to main leaking. Water Department
has no record of this connection and further
investigation will be made. Total leakage

2.1 liters/second.

Sta. 7.450 Sonic and pressure teets indicate this main
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 waans
or providing some additional water immedistely

to the city.

Sta. 9.37 Air valve covered and inaccessibie under pave-

ment .

Sta. 12.58 Air valve covered and inaccessible under pave-

ment .,

Kartosuro Break Tank Sta. 14.330

Volumatric flow tests were conducted to determine the amount and rate of
flow being delivered fo this tank from thLe spring. The test determined

the rate of flow to be 127 liters per second.

This is less than the 150

liters per second shown in the Humphrey report of 1971, and may be due

to the partially closed valve at Sta. 7.450,

Pipe locating equipment

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 recouwended for futute installation. Total consumptiom
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from the spring tc¢ 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 ard damaged coating at each point
of leakage. The soil surrounding the pipe was examined by Mr. Parkes,
Project Geologist, and is,in his opinion,of an aggressive nature.

Further soil analysis should be made in this area to determine if cathod-
ic protection i8s required.

Sta, 16,240 Nlow-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 ouseum. Visual
inspection at all accessible points does not disclose any serious exte-
rior corrosion of the pipe and aside from the section of mein between
sta. 14,65 and 15.08,aappears to be in sound condition. At present,
pressures are extremcly 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 fmproved methods and leal: repair mate-
rial be used.

Distribution nains

Survey of the distribution system has been conducted by visual inspection
of areas during periods of maximum 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 pum. 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
1f the indication was caused by a leak or was the result of partially
closed vaives. 1in many c2ses, 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 fnrce water into the Jebres Reservoir. The
'-ak -arvey crew participated in this operation also and tested approxi-
mately 25 valves during the operation. Again, all indications of leaks
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were investigated to a final conclucion., All blow-off valves were
investigated and no leaks were found. GSurvey of the distribution
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,
Soedarto. As repairs are made, the pipe will be inspected to determine

the external and internal condition.

Summary and Recommendations

Estimated total leakage detected to date:

Transmission Main-sta. .00 to Break Tank: 2.1 liters/second
Transmission Main-Rreak Tank to Reservoir: 2.2 liters/second
Distribution System : 25,5 liters/second

Total leakage : 29.8 liters/second

This is equivalent to 22.4% of the 127 liters/second available at the
break tank, and, when repairs are complete, should bring the unaccounted
for water within acceptable limits. lowever, repair of these leaks will
result in some increase in pressure and produce additional leaks, It is
therefore, essential that a continuous leak detection and abatement pro-
gram be established.

All valves should be located, made accessible, and operated, Transmiz-
cion main valves should be operatad twice yearly and distribution valves
once yearly. air valves shonld operate automatically and inspected monthily
to assure continuous oneration, Valves which are nov inoperable or will
not completely close should be repaired or replaced as soon as possible.

A valve record system should be started and kept current.

A1l leaks should be repaired immediately. The existing method used to
repair leaks in not satisfactory to contain leakage under the future
hipher pressures, and improved methods and materials should be used.

Time has not permitted a complete survey of services inside customez
premises, and it is intended that this phase of the survey can be com-
pleted within the next two weeks, From observation, it is apparent the
unreliable water supply encourages the consumer to leave fixtures open
at all times to fill reserve tanks and reservoirs when water is avail-
able. When these reserves became full, they are allowed to overflow
and the water 35 wasted., .limination of this waste would contribute
materially to the volume of water available to the consumer and will be
tlie object of our survey ir the immediate future.
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LEAST COST ANALYSIS OF WATER SOURCE

A, Howard HYumphreys & 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,

HHS did find two possible sources which would be cconomically deveclioped
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,

Be Burns & Donnell/Trans Asia's Analysis,

With USAID financial assistance, Cipta Karya retained the {{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 aweas he
investigated, The development of the other areas would cost at least
as much as the area proposed by IS, In two cases, the scurce 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 improvad
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 productior 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,

HHS used, as a basis for comparison, 150 1/sec, or 12,96C m3 per day,
the additional allotment received from the spring. Surakarta will
actually receive an additional supply of 250 1/sec. 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, HIS 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 87, 127 and 167, 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 watcr supply will not be
depend nt upon the unpredictable power in Indonesia,

Ds Conclusion

Cokrotulung Spring is the least cost solution to supplying an
additional 250 liters per second of potable water to Surakarta,



COSTS OF ALTEFMATIVE SCHEMES TO SUTPLY
150 1/s TO KARTOSURO RESERVOIR
AS DETERMINED BY HOWARD HU:PHREYS & SON

SCHiME ASSUMED DESCRIPTION __ _CCST IN MILLIQNS OF RUPIAK (MILLION DOLIARS)
DATE OF ANMUAL CAPITAL COST DISCOUNTED TO 1973 Af
CONSTRUC- RECUR- COST ¢ - -
TION RENT COST &% 12% 16%
i oonstruct intzke at Cokrotulung
Syrinz and provide and lay
A gravity pipeline from Cokrotu- 399 399 399 3939
lung to Kortosuro Reservoir - (0.96) (0.96) (0.96) (0.953
GRAVITY MAIN 1973 2.20 km of 500 mm dia. pipe,
5.70 kiu of 40O mm Gia., 4.27
km of 350 mm dis. of steel
or ductile irosn pipes.
POTAL COST OF SCERME A 399 399 3% 399
(0.96) (0.96) (C.96) (0.963
— —+ -
B 1973 | 2ril1, test sna equip 13 325 325 325 325
t  boreholer, asd cossiruct pinelines {(C.73) (0.78; (0.78) (0.7
BOREHDIYS | ard pover iines. -
13¢5 Replace 13 pumns 59 19 11 6
(0.1k) (0.05) | (c.03) (0.01)
2073 Replacs 13 pursis © 509 6 2 1
(0.1&) (C.01)
i
P !
1974 - i Yower, nainterince, and steff 15.0 17¢ 124 g3
2013 cests 52ditions) to inose for (0.431 | (c.30 (0.20)
Schene
TOTAL CST OF SCHRE B 443 529 Lé2 415
{1.08) (1.27) (1.1%) (1.005




CURRENT COSTS OF ALTERNATIVE SCHEMES TO SUPPLY
250 1/s TO KARTOSURO RESERVOIR

COST IN DOLIARS

SCHEME DESCRIPTION ANNUAL CAPITAL COST DIsc >
RECUR- COST
RENT COST 8 12% 164
A Gravity Water Main from Cokrotulung
8pring. 1,878,005 | 1,878,005 1,878,005 1,878,005
GRAVITY MAIN
1,878,005 | 1,878,005 1,878,005 1,878,005
B
BOREHOLES 1. Drill 18 Producing Wells. 778,860 778,860 778,860 778,860
2. Equip 18 wells with Pumps & 315,000 315,000 315,000 315,000
Chlorinators. .
3. 1Install Electric Service 108,000 108,000 108,000 108,000
L. Replace 18 Pumps after 15 years. 225,000 70,929 k1,107 2k, 284
5. Replace 18 Pumps after 30 years. 225,000 22,360 7,510 2,621 1
6. Power. 125,239 1,493,426 1,032,442 780,667
1,651,860 | 2,788,575 2,282,919 2,009,4k42
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ANNEX B.2

ILLUSTRIOUS LIST OF TOOLS, EQUIPMENT, & REFAIR MATERIALS

Item

Meter Test Bench, Complete
Tools For Meter Shop
Air Compressor for Shop, electric

Pipe Threading Machine, Elect. for Shop

Oril1l Press w/accessories for Shop
Tapping Machine (wet tap) %" to 2"
Tapping Machine for use w/saddles
Pipe S5aw, gasoline driven

Pipe Cutter, hydraulic

Pipe Tong., various sizes

Pregsure Test Pump

Pipe Threader, Ratchet Type
Fatcnet Wreacher, various

Varinus Hand Tonls

Reording Pressure Gage, Stationary
keording Pressure Gage, portable
Gas Driven Ditch Pump

Air Driven Ditch.Pump

Trailer Mounted Air Compressor

MATERIAT. FOR MATIN REPAIRS

Repair Clamps, various sizes
Couplings, Compression Type

Shipping, Packing
TOTAL

Quantity Unit Cost Amount
1 $2,400 $2,400

1 set 1,200 1,200
1 700 700

1 1,200 1,200

1 800 800

4 1,000 4,000

’ 800 3,200

2 600 1,200

4 425 1,700

- - 4,600

2 1,000 1,000

4 200 800

- - 800

4 gets 600 2,400
5 400 2,000

3 400 1,200

2 900 1,800

2 1,000 2,000

2 11,000 22,000

- - 25,000

- - 5,000
85,000

20,000

105,000



CY 1977 thru CY 1981

Per Annum
Transmission Mains
Distribution System
Reservoir,Intake & Pressure T nk
Reservoir & Wnter Intake

CY 1982 thru CY 1986

Per Annum
Distribution Svsten
Reservoir, Intake & Pressure T nk
Reserveir, W ter Intake
Transmission Mains
Distribution System
Service Conne<-tions
Public Baths & Faucets
LEquipment

CY 1987 thru CY 2007

Per Annum
Distribution System
Reservoir, Intake & Pressure Tank
Reservoir, Water Intake
Transmission Mains
Distribution System
.iorvice Conncctions
Public Baths & Fauccts

SURAKARTA POTABLE

WATER

Depreciation Expense

Period CY 1977~

60,000
23,180
2,667
1,387

23,180
2,667
1,387

99,654

16,303

75,322
5,646

23,650

23,180
2,667
1,387

99,654

16,303

75,322
5,646

—e

87,234

247,809

224,159



SURAKARTA POTABLE WATER
dsscts
Decemter 31, 1975

Fixed Asscts

System Constructed In 1929

Transmission Mains - 27 kilometers
Allowance for Depreciation
Distribution System - 106 kilometers
Allowance for Depreciation
Reservoir, Spring Intake & Break Pressure Tank

Allowance for Depreciation

System Expansion Constructed In 1974

Reservoir and Water Intake

Allowvance for Depreciation

Total Fixed Assets

Deprecintion Schedule

3,000,000

2,540,000

1,738,400

1,043,040

200,000

120,000

104,000

1,387

Useful Dapreciation
Asset Life Per Annum
Transmission Main 50 yrs 60,000
Distribution System 75 yrs 23,180
Reservoir, Intake, Pressure Tank 75 yrs 2,667
Reservoir & Water Intake 75 yrs 1,387

360,000

695,360

80,000

102,613

1,237,973

=Smanmasss



SURAKARTA POTABLE  WATER
Assets Acquired From Project
As of December 31, 1981

Fixed Assets

Transmission Main

Base Project Costs 4,004,000
Inflation 1978 15% - US Dols 482,700
Tnflation 1978 537 Rupiah 174,200
Contingencics 107, of Base Dollars 321,800 4,982,700

Dietribution System

Base Project Costs 7 999,000
Inflation 1978 157 - US Dols 12,4590
Inflation 1978 53.41% Rupiah 202,950
Contincencies 10% of Base Dollars 8,300 1,222,700

Service Connections

Base Project Costa 1,355,000

Inflation 1978 15% US Dols 12,750

T ovio 1980 3127 'S Dods 140,000

Infiation 1981 417 Us Dols 197,000

[nflation - 53.417 Rupi:h 78,000

Contingencies 10% of Base Dollars 100,300 1,883,050
Public Bathhouses & Faucets

Base Project Costs 92,000 ,

Inflation 53.41% Rupiah 49,150 141,150
Equipment

Basc Project Costs 100,000

Inflation 1978 15% - US Dhols 12,750

[nflation 1979 30% - US Dols 3,000

Inflation 53.41% Rupiah - 2,500 118,250
Deprecialtion Schedule

Useful Depreciation
Life Per Annun

Transmission Mains 50 yrs 929,654

Distribution System 75 vrs 16,303

Service Connections 25 vrs 75,322

Public Baths & Faucets 25 yrs 5,646

Equipment 5 yrs 23,650


http:Continenci.es

SURAKARTA POTABLE -~ WATER

Period 1975 through 1987

Fixed Assets

System Constructed In 1929

Transmission Mains
Distribution System
Reserveir, Spring Intake

and Break Fressure Tank

System Constructed In 1974

Reservoir and Water Intake

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 97 PA

NET ASSETS

1975

360,000
695,360

80,000

104,000

0=

1,239,360

1976

300,000
572,181

77,333

102,613

1,152,127

1977

240,000
649,002

74,666

101,226

1,064,894




1978

180, 000
625,823

71,999

99,839

977,661

1979

120,000
602, 644

69,332

98,452

850,428

1980

60,000
579,465

66,665

97,065

34,038

803,195

1981

=0=
556,286

63,998

95,678

4,982,700
1,222,700
1,883,050

141,150

118,250
191,860
37,101

9,292,773

1982

533,107

61,331

94,291

4,883,046
1,206,397
1,807,728

135,504

94,600

200,990

249,567

9,266,561

1983

509,928

58,664

92,904

4,783,392
1,190,094
1,732,406

129,858

70,950

37,950

491,107

9,097,253




1984

486,749

55,997

94,291

4,683,738
1,173,791
1,657,084

124,212

47,300

43,309

576,672

8,943,143

1985

463,570

53,330

92,904

4,584,084
1,157,488
1,581,762

118,566

23,650

56,245

675,779

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

417,212

47,996

90,130

4,384,776
1,124,882
1,431,118

107,274

87,908

869,718

8,561,014

. 1988

394,031

45,329

88,743

4,285,122
1,108,579
1,355,796

101,628

95,464

1,043,812

8,518,504




Solo Water
Debt Service
Loan Rps. 2,490,000,000 - 48 Installments
Interest at %%/yoar

Outstanding
loan Amount

-

2,490, 000,000
2,438,125,000
2,386,250, 000
2,334,375,000
282,500,000
230,625,000

)

13

726,250,000
674,375,000
622,500,000
570,625,000
518,750,000
466,875,000
415.000, 000
363,125,000
311,250,000
259,375,000
207, 500,000
155,625,000
103,750,000

51,875,000

Semi-Annual
Interest

Rps

112,050,000
109,715,625
107,381,250
105,046,875
102,712,500
100,378,125
98,043,750
95,709,375
93,375,000
88,706,250
86,371,875
84,037,500
81,703,125
79,368,750
77,034,375
74,700,000
72,365,625
70,031,250
67,696,875
65,362,500
63,028,125
60,693, 750
58,359,375
S4,02',000
53,690,625
51,356,250
49,021,875
46,687,500
Lk, 353,125
42,018,750
39,684,375
37,350,000
35,015,625
32,681,250
30,346,875
28,012,500
25,678,125
23,343,750
21,009,375
18,675,000
16,340,625
14,006,250
11,671,875
9,337,500
7,003,125
h,668,750
2,334,375

2,745,225,000



Equal Installments of Interest
Equal Installments of Principal

Each 6 month Installment
In US Doliars Semi Annually

In US Dollars Annually

Project Started 1977 Loan Effective 1/1/77
2nd Step Loan US$ 6,000,000 Equivalent

Six Year Since principal & interest.

Rpo 57,192,188

51,875,000

109,067,188

Page 2 of 2



ANALYSIS OF WATER CONSUMPTION AND WATER CHARGES

BY CONSUMER CLASSIFICATION,

SURAKARTA, SEPTEMBER, 1975

Number Minimum Cxcess 3 Total Charze Charge Total Charge Per Conn Meter Total Charge
of Cons.(H3) Cons. (M) Coms. (M) for for Chzrge per M3 \Vater Rent per Corn.
Conui. Minimum  Excess Charge
Cost

Al 1,987 29,805 5,276 35,081 298,050 98,250 396,975 11.32" 199,79 62,50 263.29
Al 3,506 70,120 20,722 90,842 876,500 388,538 1,265,238 13.93 360.82 62.50 423.32
A III 1,560 39,000 22,168 61,168 585,000 498,780 1,083,780 17.72 694,73  62.50 757.23
A IV 160 4,800 4,697 9,497 93,200 117,425 210,625 22.18 1,316.41 62.50 1,378.91
TOTAL 7,213 143,725 52,863 196,588 1,852,750 1,102,993 2,955,743 15,04 409.78 62,50 472.28
Per Connection (A I - A IV) 19.9 7.3 27.2 257 153 410
cI 209 10,450 5,602 16,052 261,250 210,075 471,325 29.36 2,255.14 125 2,380.14
cII 20 1,200 2,510 3,710 45,000 156,875 201,875 54.41 10,093.75 250 10,343.75
C III 1 100 7,622 7,722 2,500 285,825 288,325 37.34 288,325.00 25C 288,575.00
TOTAL 230 11,750 15,734 27,484 308,750 652,775 961,525 34,98 4,180.54 136.41  4,316.95
Per Conn. (C I - C III ) 51.1 68.4 119.5 1,342 2,838 4,181
DI 225 4,500 21,99 26,494 56,250 549,850 606,100 22.88 2,693.78 62.50 2,751.28
D I1 50 1,000 2,086 3,086 18,750 78,225 96,975 31.42 1,939.50 62.50 2,002.00
Total 275 5,500 24,080 29,580 75,000 628,075 703,075 23.77 2,556.64 62,50 2,619.14
Per Conn (D I - D II) 20.0 87.6 107.6 273 2,284 2.55
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 COMMUNITY TO PAY

FOR DOMESTIC WATER USED IN SURAKARTA

ANNEX B.6

2

3 4 5 6 7 8 9 10 11 12 13
A1l AIl A 111 ATV c1I CII C II1 DI D II E F (TOTAL [AI - ALV
1 |Monthly water biil for -
minimm cons, per conn, 99,17 250,00 375.00 582,501,250 2,250 2,500 | 250 375 375 374,32
2 |Monthly water bill for
excess cons, per conn, 74,95 110.04 319,73 733.9111,435,77 110,843,75 {285,826 [2,443,7811,564.50| 91.65 329,94
3 Total Bill from water sale 174,12 360.02 694,73 1,316.41{2,685,77 [13,093,75 288,326 2,693,7811,939,50 [466,65 704,26 263,78
4 | Rent for meter 62,5¢C 62.50 62.50 62,501 125 250 250 62,50 62,50 62,50 62,50 ] 64,66 62,50
5 | Total monthly bill per conn, 236,62 422,52 757.23} 1,378.9112,810.77 |13,343,75 |288,576 [2,756.28 |2,002 529.15 768.92 326,28
6 | Monthly family income if cost
equals 27, of income 11,831,00]21,126 37,861.50 |68,945,50 16,314
7 | Estimated % of nonuser families 58,9 27.8 10.8 2.4 39.6
with income in 1975 in excess
of (8) (%)
8 | SO% Rate increase
354.93 633,78} 1,135,85| 2,068.37 489,4
9 {Monthly family income if cost |[17,746,50/31,689,00}56,792,50 J03418.50 24,471
equals 27 of income
10 | Estimated 7 of nonuser families
with income in 1975 in excess 35.6 14,5 3.8 a 24,0
of (9) (%)
11 | 1007 Rate increase 473,24 845,041 1,514,461 2,757,.82 652,56
12 [ Monthly family income if cost
equale 27 of income 23,662 42,252 75,723 137,891 32,628
13 | Estimate 7 of nonusers with
income ir 1975 in excess 24,9 8.4 1.9 a

of (1)

14,0




ANNEX B, 7

GROUNDWATER INVESTIGATION

Purpose:

Te 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,

11, Determine if there is sufficient groundwater of acceptable quality
available within the city or its environs tn economicaily provide
water for the additional, current needs of Surakarta and its
projected future needs through the year 2009,

Estimated Program North of Kali Anjar

1. Bore and log six, four-inch holes to obtain underground geolo-
gical data, Average estimated depth is taken at + 200 ft
(60 m),

9, Estimated that at least Four of the above holes will be ex~-
panded to 12 inches in diameter and construcied and developed

in accordance with good practice,

Estimated Program In and Around Solo

1. Bore and log twelve, four-inch holes to obtain underground
geological data. Average estimated depth is taken at 100 m
(328 ft), Two of the holes are assumed to be drilled to
500 ft (152 m) to obtain geological data below that currently
available to ascertain availability of groundwater below depth
of presently utilized aquifers,

7. nsstimate that six wells will be enlarged to 12 inches in
diameter and constructed and developed in accordance with
gceod drilling practice,

Sumimary Costs Estimate

Exploratory Drilling $125,000
Develope Test Wells 183,000
Technical Assistance 177,000

$4:85,000
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Impact Study

Purpuse:

Since improved health is the project goal and so little is actually
known about the health effects of such a project beyond a generel
association between improved quality and particularly, increased
quantity of water and reduced incidence of waterborne or ''water
washed' diseases, a study is proposed to continually 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:

(1)

(2)

(3)

4)

A complete before and after project analysis of the general health,
social and economic conditions o five distinct users of the city
system (1) people served by house connections (2) people served

hy 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,

The relationship between the above five levels of service and the
relative health benefits gained. The final report will describe
the shape of the function relating increments in health benefits
to increments in water consumed amoag the five test groups. For
this purpose the henefits will be quantified as studied in items 5
and 6 below.

and water demand
The relationship between real costs for watey . The final report
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 influenca2d by increased unit costs
for house connections, private yard hydrants and vendored water

carried from public faucets?

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,
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(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 date
being kept on cholera, dengue fever, malaria, typhus, diptheria,
dysentary (both bacillar; and amebic) and hepatitus,

(7) The 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.

Assumptions for Achievement of End of Project Status
— (1) A study can be desigied to find out the desired information,.
_-(2) A research institution exists in Indonesia capable of conducting a
professionally acceptable study.

(3) Daseline 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.

Qutputs

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 gemi-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. In addition, the consultant will conduct some

initial training sessions with tl.e research team and the City Health
Department.
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3. laterials and support: The contract will provide for all necessary
saterials and support for the research team.

h. Funding: AID will fund 100% 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 "bhefore-after" comparative study design, namely:

(1) preparation of the research design and a base line survey (1978):
(2) interim moritoring of significant events and changes 1978-81 and

(3) the follow=-up evaluation survey 1981. If it is decided that furthe:
follow-up is necessary AID will provide grant money for this purpose.
Just prior to phase one,three Indonesians representing Cipta Karya,

the Surakarta Health Department and the Local Research Contractor will
ba given a 10 day trip to observe the Philippine Impact Study.

Phase One: FPreparation of the study design and base line survey (3
months April 1 - June 1978)., This entails a review of the existing
information, 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 immediately. This entails an assessment
of the situation before the installation of the water supply system through
a sample survey of the five service groups as outlined above. 1In additionm,
the design of phase two, InterimMonitoring will be presented, including a
description of guidelines, recording procedures and supervisory-adminis-
trative activities entailed.

Phase Two: Interim Monitoring, 1978~8l. 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 Department will carry on
monitoring activities. These persons will record significant events and
changes in the community which mighy 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 will be repeated three
years later when the new water supply system has been installed and its
inpact preswnably 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 community 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/mda $ 2,700
. Obs Trips 3x10 days $3,000/trip $ 9,000
5. Contractors Support (nateriels, local $ 10,000

transport, prin-
ting, etc.)

Sub-Total $100,900
Inflation 38,000
Contingencies 10,000

Total $148,900

Say $150,000



Annex C
Page 1 of 3

Fnvironmental fAssessment
On an overall hasis, the nroiect w11 have verv little effect on the
ecolony and environment of the area involved. The few environmental
concerns, relatec to construction, drainaje and wastewater disposal, are
jdentified and discusseil helov.

The supniy and Cistribution of retable water for the city of Surakarta

i1l involve the installaticn of a transmission main from the existing
source of supplv, Cokrotulung Serina, to the city reservoir, a network of
distribution rains, custcrer service connections and meters, fire hydrants,
public faucets and nublic bath houses. Intake facilities at the Snring have
alrcady been constructed. M new reservoir has heen constructed at Kartosuro.
The old city reservoir at Jebres has heen in existence and functioning for
many years. These facilities do not present any environuental crobiems.

The transmission and distribution mains generallv will follw roads and
streets and other existing riaht-of-way. A1l pipes will be insialled below
ground Yevel in trenches and the surface restored to existina conditions.
The water reaches the reservoir via aravity flow and the distribution system
also oporates by qravity, thus eliminating any need for pumping eauipment
with accomnanyine noise or air pollution,

Theretore, in general, any damane to the environment or inconvenience to
the puhlic throuah the actual construction and installation operations
asscciated with the supply and distribution of water will be of only a
terporary and minor nature. The consultant is taking into censideration
any potential adverse effects of the construction activities in both the
desian of the water system and the nroqram for constructien supervision.

The many henefit to rublic health from an expanded and more effective water
systen have already been elahorated uron elsewhere in this paper. Of concern
there are the nntential hazards due tc the generation of greater wastewater
flow than at mresent. Such an increase in wastewater 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 manv countries, the construction of a comprehensive water borne
seweraane system for waste water disnrosal is deemed to be of high priority

in the prevention of epidemics and in nursuance of a aeneral increcse in the
standard of livina: the nrevention of minor flood nuisance is considered of
secondary importance. In Surakarta, the position is reversed because of the

particular conditions existine there: the provision of a water borne sewerage
scheme is considered to be much less important than the reduction of the

annual stormwater floodinq.
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Situated on the Solo River, at the confluence of several tributaries,
much of the city of 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 nrotection within the city from external
floods hut have not vet fully dealt with the annual stromwater flooding.
f's a result, nortions of the city undergo annual stormmater flooding with
rolluted water from watercourses that are in qeneral use as latrines. It
mist, nowever, he observed that considerable efforts are now being made
by the flunicipality to remedy the situatien. Drains are being improved
and clcaned, add¢itional drainange rumning facilities are being constructed.
The additional wastewater generated by this project will be insigaificant
by acormarison vith stormiater run-off in terms of being a burden to the
existing surface Jrairage facilities, On the other hand, the provision
of round-the-clock dependahle water supnly to the existing 147 public
latrines should render major assistance to efforts to clean up the open
storm channels.

There aiready exists an elementary sewerane system in Surakarta for waste-
water disposal. The condition of the svstem is structurally sound and the
systen functions reasonably efficiently to outfalls to the rivers. The
systet hasically consists of a network of secondary sewers fed at the upper
end by a continual flow of "flushing water" from intakes on the various
rivers and discharning aenerally into stormwater channels and watercourses.
There is no record of the number of nroperties connected to the sewerage
syster but as a general rolicy those properties within 100 m of a secondary
sever arc sunnosed to have connections, in the higher class residential
areas this distance is reduced to 70m, The remaining nroperties in the city
are served hy individual sentic tanks, pit latrines or discharge directly
into open channels. The consultant reports that septic tanks and nit
latrines are causinc no general offence although evidence suggests that they
contribute to the contamination of well water in the more densely populated
arcas of the city. The provision of piped water into such areas, under
this project, will be a major ster in correctinng this health hazard. In
addition, the present water distribution system is subject to contamination
bv infiltration owing to spasmodic negative pressures in the lines. Under
the new 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 3vailability of an elementary sewerage system and steps being
taken by the city to cope with the stormwater flooding, there is no reason
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to anticipate that the additional w-.tewater expected to be nenerated
under this propcsed nroject will lead to public health problems in the
near future.

Sewage disposal mav hecome a prohlem over the lona term and may precipitate
adverse envircnmental conditions. Such develorments will work to force
attention on a solution. Tt is anticipated that, with the expected
improvement in the country's aeneral economic situation, Surakarta will
ultimately e able to afford a comprehensive seweraqe system and also

a sewane treatment works,

Therefore, on balance, the lonn term henefits to he derived from an
increased, denendable supply of rotable water, furnished under sufficient
pressure to larqge numbers cof the city's residents, clearly outweiqh the
rotential for any negative benefits due .o increased wastewater disposal.
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REFS:
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GSA FPMR (41 CFR) 101-11.8

UNITED STATES GOVERNMENT

Memorandum

Project Committee DATE: April 30, 1976
ASIA/PD, Robert Quecner R (-0} T
- Of‘)
INDONESIA - Proposed Surakarta Water Supply Loan® Ao -
v ,

(A) JAKARTA 5068 (attached)
(B) STATE 093332

There will be a Project Committee Meeting on Monday, May 3 at 2:00 p.m.
in the 6th Floor Conference room, Rosslyn Plaza, to discuss subject project
and additional information presented in REF A,

Your participation is invited.

Project Comnittee:

~ ASIA/PD:J. R. McCabe .
ASTA/PD/EA:M, M. Pehl ’ e .
ASTA/TR:I. Jackson ~ g

SER/ENG:J. Neave
ASTIA/EAA/1:B, Dupuis
ASIA/DP:W, Sherwin
GC/AS1A:C. Stephenscon

= PPC/DPRE:H, Sharlach

S.1c- e

Attachment: a/s

Buy U.S. Savings Bonds Regularly on the Payroll Savinge Plan
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LOAN AUTHORIZATION
A. I. D. Loan No.:
Provided under :.8ection 10k;
Population Planning
and Health
For: 1Indonesia Surakarta Potable Water Project

Pursuant to tlie authority vested in the Administrator, Agency for
laternational Development ("A.I.D."), by the Foreign Assistance Act of
i1, as anended ("Act") and the delegations of authority issued
thereunder, I hereby authorize the establishment of a Loan pursuant to
Soction 04 of said Act to the Government of the Republic of Indonesia
("Borrower") of not to exceed six million, eight hundred thousand United
States dollars ($6,800,000) to assist in financing the United States
dollar and local currency costs of a Potabie water project for the city

o Surakarta, the Loaa 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
within forty (40) years from the date of the first disbursement
under the Loan, including a grace period of not to exceed ten
(10) 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-
after on the outstanding disbursed balance of the loan and on

any due and unpaid interest accrued thereon.



2. Other 'Perms and Conditions

u. Except as A.I.D. may othervise agree in writing:
(1) Goods and services financed under the Loan shall
have their source and origin in Indonesia and countries
included in A.I.D. Geographic Code 9l1;
(2) 'he Borrower shall agree, by condition precedent,
cnvenant, 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 gshall be made in the loan
agrecment concerning the following:
a) Establishment and operation of the Surakarta
Water Enterprise
b) Agreement on a rate structure that will assure
equitable rates for lower-income consumers
b. The Loan shall be subject to such other terms and conditions

as A.I.D. may deem advisable.

Administrator

Date
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Project Description for Loan Aureement

The Loan provides assistance to the Ministry of Public Works and
Flectric Power and the Surakarta Water Enterprise in the carrying out
of the Surakarta Poteable Water Project.

The Pro./eet shall consist of: (1) the construction and equipping of a
27 kiioneter transmission main from the Cokrotulung Spring to water
recervoirs serving Surakarta; (2) construction of a distribution system
of approximately 51 kilometers and establishment of a leak detection,
maintenance and repeir program; (3) supplying approximately 16,200
waler meters and meter shop equipment; (4) installation of approximate-
ly 132,000 yard hydrants; (5) construction of approximately 200 public
facets, ten public bathing facilities and rehabilitation of the exis-
{ing 147 public latrines; (6) groundwater exploration studies, in-
cluding firilling up to 18 test wells, to search for additional sources
of water supply; (7) a study, undertaken by a local research grcup in
connection with the Surakarta Health Service to assess the health,
cconomic and sociel impact of the Project; (8) staff training; and

(9) consultant advisory services.



Program or Sector Goal B.

1) Inprbve the health and
sanitary conditions in
Indonesia

2) Contribute to the GOIL
Repelita II goal of a
national increase of
from 350 MGD to 662
MGD in the supply of
potable water available
to urban users

Surakarta Municipal Water Supply

LOGICAL FRAMEWORK MATRIX

Measures of Goal Achievement

1)

2)

3)

4)

Reduction of morbidity and
mortality from water-borne
diseases in Indonesia

Reduction of mortality and
morbidity among children in
Indonesia in the age group
0-5

Increase in life span of
average Indonesian

Increase of potable water
available to urban users in
Indonesia

Means of Verification D.

1) Provincial and National
Health statistics of GOI

2) Health Impact Study of
Surakarta Project

3) GOI Repelita II reports
and evaluation

Annex D
page 1 of 4

Assumption

1) GOI data is available and
reliable

2) Impact Study will be
effective

3) Priority of goal in
Repelita 11 1is main-
tained



A.

Project Purpose

1)

2)

3)

To increase the
amount, reliability
and qu=2lity of the
potable water
delivered to present
users in Surakarta

To extend the
availability of such
wvater 2s much as
possible to lower
income families,
providing free water,
sanitary facilities
including paramedical
health care units to
the really poor and
the destitute

To evaluate
periodically the
social, economic and
health impact of
project outputs over
a five year period

B.

End of Project Status

1) Water Supply increased from 153 1/s .o 400

2)

3

4)

1/s. Reliable service 24 hrs/day. Ongoing
program to insure water is safe. As much as
possible of increased supply will flow to
urban poor. A groundwater 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 improved O&M
capability will reduce losses.

Distribution System - A new transmission main

and distribution system will be in operation
and the old system upgraded. The integrated
netwerk will be providing water to 188,000
people or 3% of the projected 1981
population {(vs. 49,860 people or 11% of the
present population).

Service to Urban Poor - Up to 13,000 metered

yard hydrants will be provided to the urban
poor in the most congested areas of the city
to replace contaminated wells. 2C0 free public
water taps and ten public bathhouses will be
serving needs of very poorest people. Bath-
houses will have extra room attached for para-
medical health care. 147 existing latrines
will be upgraded and provided free water/

24 his/day.

Surakarta Water Enterprise - A financially

sound semi-autonomous, new utility will be
operating and maintaining new system.

5) Evaluation - The project will have been con-

tinually evaluated throughout implementation

< b .
ﬁggeégghyEegg-operatxon y local Indon

Means of Verification

1) Capacity test of
installed trans-
mission line

2) Water taste

3) Data from Surakarta
Water Enterprise

4) Contractors
Evaluation

Count of new
connections and
census of city

5)

6) Evaluation Reports of

lecal Research Team

D.

Annex D
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Assumptions

1)

2)

3)

4)

5)

The Mayor of Surakarta
will agree to continue
the '"no new service
connections’ policy for
induscrial, commercial
and residential customers
urtil such time as
additional sources are
found

All present cross-
conrections and
auxilliary pumps which
may contuminate the
municipal water supply
can be eliminated

The Surakarta Water
Enterprise can inforce
the Mayor's stated pelicy

The Enterprise can
manage, operate and main-
tain the new system

The Health, Social and
Economic Impact Study
will be useful to correct
deficiencies in the
project as well a2s have
beneficial influence on
other water supply
projects in Indonesia and
other LDC's



A.

Outputs

1)

2)

3)

4)

5)

6)

Transmission Main - From Cokrotulung
Spring to Kartosuro reservoir and on to
Jebres reservoir - total distance 27.3
km. Necessary fittings, valves, meters
and communication equipment to operate
main plus chlarination equipment.

Distribution System - 51.5 km of new
water main will be installed. Leak de-
tection, maintenance and repair program
will become operational to upgrade old
network and maintain new reticulationm.

Services and Meters - Unrepairable meters
in present system will be replaced and
meters will be installed on all public
faucets, latrines, bathhouses, swimming
pools etc, as well as on all new yard
hydrants installed.-

Rew Service Connections - Construction of
yard hydrants, public faucets and bath-
houses, Water supplied to existing
latrines.

Groundwater Study - Additional source of
water supply located sufficient enough to
meet long range needs of city.

Health, Social and Economic Impact Study

B.

Magnitude of Qutputs

1) Iron ductile pipe
Size Lengt
450 mm (18
500 mm (20
600 mm (24

total 27.

2) Pipe size Length
100 ma ( & in) 35.5 km
150 mm ( 6 in) 1.5 km
200 mm ( 8 in) 2.3 km
300 mmm (12 in) 12.2 km

total 51.5 km

3) 15,157 meters

4) 13,000 yard hydrants
200 public faucets
10 bathnrouses
147 latrines

5) 10 boreholes

6) Continuous Evaluations

C.

Means of Verification

Annex D
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D.

Assumptions

1)
2)
3)

4)

3)

6)

Contractors reports
Consultants reports
GOI repurts

Surakarta Water
Enterprise Data

Site inspections

Impact Study reports

1) Adequate construction
capability exists in
the areas

2) Surakarta Water Enter-
prise will be able to
locate leaks and up-
grade old system

3) Yard hydrants will
effectively replace
shallow wells

4) Public faucets and bath-

houses will be used by
and adequately serve
needs of very poor

5) The groundwater investi-

gations will locate
sufficient additional

sources of water to meet
the medium term and long

range needs of the city

6) A local University is

capable of conducting an
accurate, meaningful and

useful study



Iv,
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Inputs

AID Fin necing

1)

2)

3)

4)

Construction transmission main, fittings,
valves, nmeters, communication and
chlorination equipment

New distribution mains, service connec-
tions, meters and associated appurtenances

Materials cost of yard hvdrants, public
faucets, bathhouses and upgrading of
latrines

75% of Groundwatsr Study

5) 100% of Impact Study

6)

7)

Expatriate Supervision of Comstruction

vechnical Assistance and Training

GOI Financing

1)

2)
3)

4)

Labor costs of installation of trans-
mission main and distrioution system
Upgrading of old distribution system
Labor cost of construction of yard
hydrants, public faucets, bathhouses and
upgrading of latrines

25% of Groundwater Study

Implementation c.

Disbursements

(millions US$)

1) Year AID GOI TOTAL
FY77 282 527 809
FY78 4791 1510 6311
FY79 249 778 1027
FY80 708 548 1256
FY81 765 377 1142
FY82 - 43 43
(See Implementation Plan

for added details)

Means of Verification

1) GOI Reports
2) AID Monitoring
3) Consultants Reports

4) Vouchers

D.
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Assumptions

1)

2)

3)

4)

5)

That the Governor of Central
Java will grant in writing
an additional allocation of
250 1/s to the city of Sura-
karta from the Cokrotulung
Spring

That TA can be recruited and
candidates for training will
be found

That the materials will be
provided on time and in
sufficient quality and
quantity

That the local contractors
are sufficiently skilled to
do thz job under supervision

GOI makes budget provisions
for and provides other in-
puts on a timely basis

Note:
Assumption 1 will be a CP
for disbursement
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ANNEX G

INDONESIA - SURAKARTA POTABLE WATER PROJECT

CERTIFICATICN 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
Interritional Development in Indonesia, having taken into
account among other things the experience of the Govermment of
Indonesia in association with multilateral and bilateral donors,
including AID, in implementing programs directed to the
construction, rehabilitation, operation aud maincenance 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,

nneth M. Kauffmah /4
Adting Director, USAID Indonesia

%«w( 3 /92

ZDate
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REPUBLIC OF INDONESIA Jakarta
2, JALAN TAMAN SUROPATI Phore ; 52966
JAKARTA — INDONESIA 52961 - 52565
o~ e ) Z
No. ¢ /.. /D.I./NI/1976 JAKARTA, June 1916
Encl

'r. Thonas C. Miblock

Director

U.S. Acency for International Development
Jolan iledan llerdeka Selatan 3
Jakartae

Dear Iir. Hiblook,

The Govermient of Indonesia requests from the Govermacnt of the
United States of Auericz a Loon of up to six nillion eight hundred thov
sond U.3. @ollars ( 8. 6,800,000 ) to finznce the foreign exchonzs and
part of the local currcncy costs for .the Suralkzrta Totable Water Tro-
ject, '

The primary purpose of the loan is to ensish the Govermion’ L
itg henlth and sanitetion prosrcn: by inereasing the supply of poiavle
water avellable to the residents of the city of Surckarta end extend-
inz the availability of such water as nuch as nossible to the lower
incowe fumilies ard the poor through the installetion of private yard
hydrantc, public faucets and public baths.

fhe estimated total cost of the Project is US § 10.58 million.
Of this smount, approximately § 6.6 million represenis the foreim ex-
change costs of goods and services. The rereining § 4.0 million repre-
sents local currency costs. o

As you kmow, thc Governmcnt places a very hizh priority on the
notional potable water supply program. Our Repelita 1T pgoal iz to in-
crease potable water for urban users from 350 1'GD before Repelita IT
began to 662 LGD by the end of the plan. The Surekorta Water Sunply
Project is an important part of the nationnl progran. Therefore, it is
very importent that we begin implementatior as soon as possible.

Other sources of financing for this project are not availutle
to the Govermn.ent of Indonesie at present nor ure they enticipeted in
the near future. Funds available from other doror countries have
been allocated or arve plonned to be allocated Lo other priority viater
supply projects within the framework of Repelite II.

Ve hope that eceeesevances



NATIONAL DEVELOPMENT PLANNING AGENCY Cable : Bappenas

REPUBLIC OF INDONESIA Jakana
2, JALAN TAMAN SUROPAT] Phorc ¢ 52966
JAKARTA — INDONESIA 52961 - 52965
No. : ' JAKARTA, 19
Encl

Ve hope that this information will be useful and sufficient
for you to proceed with the consideration of this loan spplication
ag soon a5 possible. co

Ce, ¢

- 1. Plonnming Drreau
Depte of Public Vorks
ond Zlectric Pover,

2. Director Generzl of
Civnta Karya.





