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I. SUMMARY
 

The purposes of this consultation were to provide recommen

dations for the design of a study to evaluate the health impact 

of the Surakarta Water Project, to recommend ways in which imi

plementation of the Project could be improved, and to suggest
 

areas of the city that should be considered for inclusion in
 

the Project (see Part II, Recommendations, page 3).
 

Review of surveillonce data on several water-related and
 

non-water-related diseases obtained from the city health de

partment and hospital and clinic records provided an estimate
 

of incidence of these diseases. While such data werc generally
 

available for the 5 kecamatans in the city, relatively few
 

data were available on these diseases in the 51 kelurahans.
 

Separate questionnaires were designed for administration
 

to chiefs of the ruku1 a tettangas (R'r's) and to adult females in 

households in the city in an effort to develop information on
 

the prevalence of water-related disease.;, water handling prac

tices in the ci ty, and know](edg(, and at t itudte; of the peopl e 

concerning watcr supply and sani tat ion and their relationship 

to health. 'e)ple queried were generallv tnaw;Ire of the 

Surakarta Water Project hut. were aware of ai re,l t. i onship of 

diarrhea Ifl sease to water and ,;anit at lon and txpres;-td a de

sire for improved witer :;ervice;. An i nsutffi cient nLmber of 

questiona ilrt.; wa:. conplet ed to dtV-,eIuq) ., ,Iu information 

on t it'v,-,a u of water-rche t ,l di illI h city. Howlhe t.1 c 

ever, it appe'ared that condit IonsI,i ur.a;,-; tIn Were conducive 

to t he t roflsni isst O(l ol ter-rt ed di seaserva,;. 
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Review of the Project revealed that specific areas of the
 

city to be included had not yet been defined. After review
 

of surveillance data, consideration of the many limitations 

of these data and observations of conditions in the city, 

kelurahans that would be appropriate for inclusion In the 

Project were specified. In addition, it was apparent that the 

Project was not well integrated into other community develop

ment programs in the city, notably the Karupung Improvement
 

Project 
 and programs of the Surakarta City Health Department.
 

Recommendations were formulated 
 for involvement of these
 

groups in fut ure planning and implement-at ion of the project.
 

For 
 the health impact eviluation, surveillance data as
 

currently collected in Surakarta appeared to be of very
 

limited usefulness. Even appropriate modifications of the 

current data collecting system would still yield information 

f relatively l imited value. In addition to the planned base

line and follow-up surveys, a longitudinal study design with 

weekly household vi sit s to randIoml1y select ed homes with 

different levels of Wit.,esupply and :anitat ion is strongly 

rcommeinded fo inclusion in the impit study ( Part II, page 

3). Such a desi gn would provide the opportunitv both 'o ob

tain and VI 2idat e informat ion on the change in water utIliz.ation 

that follows implemw'T tlnn t lie 'roject ld toi of document the 

time course ol t he oftct o f t.t int.erventoll on wit er-related 

d(i suse . \hato A* 1 ppnr"us I for .a omp 1 h(all]aiproject t'iolullit 

edctlCih fl! I: tiI.di with tie colvic(1tion thtIl :olch I (WlIpo ilit will 

leZad tlt ,.re.., ,r hI,:,tl h impl,,ct oi t .heproject (Atti ricitme:ih A), 

In oroirt-1 coInd ct ,v'1Jiear i1 flill -tii:, Pro lo I'uift) l liti lu, 

dt ii lol 1 .i t .itnl ai s t iff f fI I dl Wor 'vr ti in 2u:irai rt a will bhI 

1'!tii I re,, 
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contamination of water after it 
leaves the distribution system, 

and the operation and maintenance of the system. The studies 

designed t-o eva Luate the impact of a water project must con

sider each of these additional variables in order to permit 

an interpretation of the reasons for the success or failure 

of a system to have a favorable measurable impact on the
 

health of the population served.
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IV. BACKGROUND 

A. Surakarta Water Projeoct 

Surakarta, a city with a population of 443,129 in 1977, is
 

located in the province of Central Java approximately 9 degrees
 

South of the Equator at an altitude ranging from approximately
 

85 meters to 110 meters. The popu]ation of the city is esti

mated to be increasing at approximately 3-47, per year. In
 

1977, the birth rate was reported to be 17.5 per thousand pop

ulation and the death rate 6.2 per thousand population; 19,730
 

people (4.47) migrated into the city while 18,415 (4.2%) left. 

Th Surakarta Water Project had its origin in 1970 when the 

Indonesian government requested the British government to 

assist. in the planning and implementation of a water supply 

project for the city. The existing svstem was built in 1929; 

there has been a moritorium on additional service connections 

since 1965. The ,;y,; t:,m currently supplies water to approxi

mately ll;: of the population of the city. In 1972, U.S.A.I.D. 

replaced t he 1zrit ish Overseas Development Administ:-ation as 

the provider oif loan fund; for the project. After completion 

of the plann i ni, and die;ign pha,,es, procurment of the mater

fals,; for the project was,; initiated in 1)78, and( construction 

began in uctoh.r 1979. Commlpomit :; of the currvint existing 

and pl;anield min)'icipal I-,a tot'r ';V5;t(m! in Slurakarta arev surmuisirized 

Int lal1. $p,Specific proiect compon ent; and( t he proposed time

tabl c pr ,in! dl i : ,vcmh(e.ir 1979 for thefir Implelt-lnat:ion are 

uuPHmiliir :td ill Table I'. 
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In Indonesia, the Ministry of Public Works and Electric
 

Power is responsible for urban water supply while the Ministry
 

of Health is responsible for rural water supply. In tile 

Ministry of Publ]ic Works and Electric Power. this responsi

bility lies in the Directorate of Sanitary Engineering located 

in the Directorate General of Housing, Urban Development, and
 

Sanitary Engineering (Cipta Karya). 
 As part of the project, a
 

utility, the Surakarta Water Enterprise (SWE or PDAM), has
 

been created as an independent agency in charge of its own 

finances and responsible for the collection of fees and the
 

operation and maintenance of the existing and new water systems.
 

In preparat ion for the eval uation component of the Sura -rta 

vlater Project whirah will attempt to identify health, social, 

and economic impacts of The project on residents of Surakarta, 

the U.S. Bureau of CenSuS is training a 4-member evaluation 

team composed of 3 economists and 1 urban planner from Cipta 

Karya. Inst ru ction of the team conuimmnced in I'ebruary 1979. 

B. Political ()r~ani ation of S a.rak.art 

The admini s;tr tive ;tructuire of .urakarta is sunliarized in 

Table 4 . hi rutin ie:il itv of Stirakarta is divided into five 

kecamata-ns., eaich had!,d by III :Ipp)Iofnl((d Individual called a 

camat , The Il(,c.It io ()"l h ( fiv' I' eIIant'avci all!; I' depi cted in 

Figure 1 .11d I hI' a t,a. I (oit I 1)opiri]:1t ion, and poptlat ion densi ty 

of e:ic!I is. :;u n:ir j .d in Table, ', 

E;aici I'e'.lir:r",i i 'ilfi ':ildtd tit() kvui.iai; . 'I'lire are a 

tO aliof ii |' I ti';iiils , ,',i'h1'i'raii:atill ha ,-1 iti i.trab-il 

Th ' eoat.'')il ,lla( i i)0o i .10ti ) d ,i'l?iftv of1 .achi ci 1 ;111.'(11i!; ind =

eateil In l'a,i'.re 2 A total oif 1.1 tirah a 1i,1)opil:! lion 
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densities of >200 persons per hectare. 
Five of these kelura

hans were located in Serengan, 5 in Jebres, and I each in
 

Pasarkliwon and Banjasari. Each kelurahan is headed by a 

lurah who is an elected official. Kelurahans are subdivided 

into rukun kelompoks, a*tso known as rukun kamptings. Each rukun 

kelompok is headed by an elected official known as a ketuah.
 

Each rukun kelompok is divided into a neighborhood unit known
 

as a rukun tettanga (RT) headed by an elected official resi

dent of tile neighborhood called the RT chief. The RT is 

divided into kepala keluarga or households. Each RT chief 

submits to the kelurahan office each month updated census in

formation for hi i PT and a variety of soci,,onomic data. 

Yearly, the government .t:atistics office Surakartain collects 

these data from all ':,icurahans and kecama sans and publishes 

on annual cen;u; The rimst recent available publi shed census 

data is for 1977. 

Each EK and RT are individually ntmnbervd, providing, a poten

tial, sampling framework for use in ,,election of a sample survey 

populat ion. 

C. 	 i, I th. DyIea rtmnt rgan iz::a t ion 

The healt h delpartment, in Surakarta maintalins a central 

pu sP ,sna *and po ylveliiic, The pu sk emas provide; preventive 

medivaleaI ,rvi ce: ff'r t ht keic ,mataln wh11le t he po lycl.nic pro-

Vidh.+, cr,tA iV. mdlldit 1 cart' at a chlarg of 5' ruw) ih?; per 

Visit (vi ,jt. l 0 tueor arv free). 'h'lere are a I ,al one 

t(I!. 'in! 1' [ t ' e ' lI clnlyllc.;s 'i e : acllan 

( F gurn . I). Il lbl it If(noI, eacil 1,.cam~l' t,z111 llwi I 1:.olh I v jl:;lfevn lO 1 

wil cli !anv,.s IA ,t( f(it .rentar'.,i 'acll WI.+ 'I'il orrl'1 '.It iona1 
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structure of the puskesinas in Pasarkliwon is shown in Figure
 

4. The staff of this puskesmas consists of one physician, 

one dentist, and 20 additional individuals. As an extension 

of each puskesmas, a health post worker is stationed in each 

rukun kelompok. This individual dispenses some medications 

and oral rehydration salts. 

The staff of each polyclinic records the diagnosis of 

patients visiting the clinic daily and reports these on a
 

standard form to the health department at the end of each 

month. l)iagnoses for new patients are recorded separately
 

from those of patients making follow-up visits. The manner 

in which mul t:ipie diagnoses are tabulated was not clear. The 

primary diagnosis i.,; recorded; a second diagnosis may also be 

reported separately on a different- (ay or not reported at all. 

Diagnoses iro then reported to the Central Java Health Depart

ment in SIemaring which in t.-jrn reprt.; selected illnesses to 

the rlilistrv of Ilealtlh in ,aklart i. Choler-: which i s reported 

at each level on a w(ekl bas;is i.; 1an except i on to the monthly 

report in), tf i I lnc!:;v.:.. TJyvl ii d lever is not. rtported at the 

nat ional l vel ; hiowver, in 2;irak:art a. the genteral ho.sqpital 

report !; typhiid (;ii Iv t) the haI th (LIphLt'ttlt. 

Lahorat orv f i'i Iit it-,; .'t t -hepolycl inic:; .r. v.r(y limited. 

Only t~h, .Ie r. and (ent:arl 1()I '/Cnl f tcs; have la lratorle;s. 

Col lect i (oi , iilI,l t i' -oloO t ecimeip; ill the polyla 't v 

clinics I.; I iml ted to) blood !;pecimvn;. 

I). "le,dlcel C:are's. i Ut;/ 


IHoqp tl tIctli!ti,'. ill bii; lirtua aire tammar ied in Table 6 

,fnd tthl*Jr lblr.toti . !n the. city are depicted in l-igure, 3. ihv
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government hospital consists of a combined maternity and pedia

tric hospital located in kecamatan Jebres and an adult hospital 

located in kecamatan lanjaIsari. The pediatric ;ospit al has a 

28-bed gastroenteritis ward. Pat:ients in the government 

hospital come from both Surakarta and the surrounding areas. 

There are 8 goJeriiiiient polyclinics whic'h will refer patients 

for hospi ta i:zat ion in either the government or the mni 1i tary 

hospitals (Table 7). The military hospital cares for military 

personnel and their dependents. In addition to the government 

polyclinics, there are a number of private polyclinics and an 

unknown number of private physicians in S.trak'.rta. 

Laboratory facilit ies in government hon.pital s arc limited. 

Blood smears can be read for the diagnos is of malaria and 

Wdal serologic ea t: s can be perfonned for the diagno,sis of 

typhoid evr, lecal speimtens for cul t re for Vihrio choleraei 

from ivdi\,idtlua1s with diarrhea are sent to( the government 

laboratory in Searang ir Cary-Blair t ran.port medium. Serum 

specimwens for dig;inosis of dtvigue art prot e:aed in .akarta, 

.Other Wa t tr/WII it at ion IIa d Relat ed Proj vt .; 11 ;ur"t.I"rtga 

Sev'rIl ,t her grouips in Sural:trt a are actIvt' in coilllunity 

dOve1o p it pre::ic re lat ,d to watt'r :lpplv .andtl s;i it ion. 

A World !.in ftnidi,! ht.' urltl Impr"wvt int Pr'e! ,c (* I') will 

provide v rvi,. I" W,3 )00 i.,pl,,' ovr th 'J5vniva.'. 

(:ompon()i N!tAf thi ' pro )vt itncl!I lA puhli latrine and public 

balth f.acili ti.m , pt, lrivir, publlic tolu , , A t,, i,.thne. 

dral~inagv, tw,," pumihv.nnl~lnn, .A primaryi' :Nvhml,] r"Adnl', anld r(f

. x .rtzine,; lvI'se , Kxll× .t rig will a.ln r,.pairvtI,
 

T'he pr lv .t WA% inift it d in April 141H ,t .i t ual constructlIon
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The BKKBN is a women's organization active In community
 

development which is effective in reaching families with
 

children under age 5. 
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4000 Wells X RT X 120 Ip11Hd X 40 1111 X dayi_ III Ips
2 -wells 67-60 sec 

14% of non-users rely on neighbors for water at 20

1pdc 
 13 ips
 

Total estimated current city water usage from all 
sources
 
sources 
 459 lps
 

5, SWi" Costs 

Comparison of installation costs of public and cooperative 

yard hydrants for ,itarget population of 180,000: 

Pi,, l2!,000 for public hydrant serving 25-50 1IIIand 150-300 persons 

Rp 75,000 for cooperative yard hydrant serving 6 11F1; 36 persons 

SWE project .specif es 13,000 yard hydrants and 200 public hydrants 

Public Hydrant :;: 200 at Rp 125,000 = Rp 25 million for 60,000 

persons . Rp 417/person 

180.000-60,000- 120.000 persons remaining to be served by coop

erat:iVV yard or public hydrants. There are for2 options serving 

the rema ininp, 12.CO,000 pecople, 

Option 1: Cooper.,at iV. yard hydrants for remaining 120,000 people 

120,000 T ilp 75,000 - Rp 250 million 

for 1.1(0,000 per,,ons: Ip 2083/p.rson
 

Option 2, Pulbic hlvd:r;its lor rvineiinigg 120,000 peop1e
 

1*.0(i.("0 ( 1.'',l 0 C0 !'T )0 111Ilion
 

-
Totil cost to --vivvt 1I60, () people: 

200 ptil1 c h'c.drilnit, .1id opt ion I Rp 2175 m111|ion 

206 puablic hvdr.mt. :mnd o'pt Ion 2 -11p 75 mil11on 
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VIIl. IMPACT EVALUATION OF A RURAL WATER PROJECT
 

A study designed to assess the impact of a rural water
 

supply system 
 under the supervision of l)r. Kawengian of tihe
 

Ministry of Health 
and is currently in progre;s in Sumedwrg
 

in Western Java. Local interviewer,; are mi king houisehold
 

visit.- weekly for a 3-month period to 
asess the incidence
 

of acute gasvtrointe,;ti nal 
 disease, skin infections, and eye 

infections. 
There are 2 study villages which include approxi

mately 200 study households each and 2 control villages which 

also Incl(uda approximately 200 study households each. Im

proved water supply was 
 introduced to the study villages 

approxiinatctly v? vcars ago. This study als, includes an 

attempt to as;ess the economic impact of increased water 

availability on fish product ion in fishpond:;. thfortunately, 

this study dot:; not have a laboratory co"Ip )rent becalse of 

funding l imit tio s. Thi,; 'studywas apparntlI ' tesigned in 

col laboration with )r. Olaf Ringert: , a Swedi:sh mlicrobiologist 

formerly ass,;ign.d to the WHO Re1OIlnalI Office In .Iakarta. and 

should he compl tvd by March 1980. 
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Table 3 Surakarta Water Project Components and Proposed 
Time Table 

13,000 Metered yard hydrants 1981-84 

200 P i)l ' tpI: 1981 -1;' 

10 Public haith houses 1981-82 

147 Public latrines upgraded 1981
 

10 Wells 
 1980-81
 

Table 4 Administrative Structure of Surakarta
 

Range of N'umber of 
Unit Total Unitsper Kecamatan 
kecaea tan 5 

kelurahan 51 7-13 

rukun lelompok 174 23-55 

rukun tettanga 2015 318-603 

Table 5 Area, Population. and Population Density of Kecamittans,

Surakartm, 1977*
 

Arvea (Pi~n-) 110Ps !lt i on t, ' '/lint 

Sere.ngan 3.15 f)., )1.i 01 

Pasark ifwon 4,82 70,02 14 ,S16 

lav'. n 8.55 90.1411, !O.1578 

ii lja.iiirf 14.44 128 565 8,903 

J~bre.o 12.55 91.685 7,306 
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'rible 6 Ic0 iospital Fac ilities in Surakarta 

Number
Beds 

of 

Gow-V r1"ll~llltI 

Adu I t 
:ittrn it y/P',dt ar: 

'1 
50 

Pri VIl t 168 

Army 99 

Tablev 1 0vt'rn-imunt PU! yclint,-:; by 1.,ecauu t.tn, Sttrakarui 

Nulmbt r 

I.awe"'vn 3 

Pas a r t< I i on I 

l n a ;ar i 1 

vobi Itplvcl inic s 5 

Centrtil polyclinics 1 



Table S 

?a-k-

C L- t '.t, 

5", 

. 50 

2.13 27 

3.104 50 

" ?..te 

-

3-

3 

16 

.r T 

__7_ 

-

1 . 592 

2.'71 

3.798 

. Live Births b- Kecanatan and Year, Surakar-a. 1977-1979 

I S_19_7_--- 30 -Ignth Period 
.s_____ ?e .s )t-.s Rate Birth's Deaths Rate 

15- -,2 3 10 2,060 60 29 

102 37 1.375 11 8 6.796 167 25 

26 16 775 2 3 3,856 78 20 

27 11 i1102 2 2 5,676 56 10 

23 6 1,856 9 5 8,758 82 9 

Lfn 
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Table 9 Diagnostic Classifications on Report Forms Used by Puskesmases
 
and Polyclinics
 

I.D.# f 


7,y8
7,8 


5.6,65 


56-59,61 


15 


35 


18-20 


21-22 


9 

30 


31 


44 

45 

48 

OL10114 ___ 

Lein 

Tlypll)iIJ/.-at yphoid 

IY,.It ery/diarrhea 

Nait;opllBirygitis/tonsi Uitis* 

Mea'Ie.
 

Infectious hepattis 

Iilari
 

Not reported 

I kxknn/othr inttnal 
te,; 

Cholera 

Not report d
 

Tr'ichczru 

Scabies.
 

Klnutrition 

Amiia 

Eve infection 

NEW 1-O01M ______ 

I.D.I 	 "ItcI, 


1 oi d/lVIat phold 


2 Dysi;ct ery/di irnhoa 


6 URI/thrit: infecction* 


8 ,-alesIe,; 


9 CMtdgioW; hepatittils 

10 ,Vdlaria 

12 r'i.riasl, 

13 Ikx)wn & other 
pra .;i t c.,dxra.;i 

14 Chlera 

18 I , 

20 1Yachii 

internal 

22 Si;clics t.other parasitic 
skin infct ions 

24 Klnutrit 

25 ,41(nit, 

27 Eye" infect I(XI 

*ner~initio itmid t ,):rreripond 
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Table 12 Age Distribution of Patients with Diarrhea/DysvnteryAdmiuttIed to Government. Pediaitric IIo,;p i taI, Sur;ikarta1978-1979 (4 Selected Months)
 

Number of 
 Percente (:rop Patients of Total
 

I month 35 14.9)1..1 44.8
1-11 months 70 29.9 

1-4 years 79 33.8 
5-9 years 
 31 
 13,2
 

>10 years 
 19 
 8.2
 
Total 
 234 
 100
 

Table Ii' Dintrihut i oI )gv of I'iftv coml.;cii t Ie Patient;swith Acute Diarrhea Visiting Jebres Subpolyclinic,
Surakarta, 1979 

Nwtnber of Percent
Ag Patients of Total 

1 year 
 13 
 26
 

1-4 years 15 30 
5-9 y'e.rn 6 12 

10 yedrs 16 32 
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Table 15 	 Age Distribution and Age-specific Case Pites for Cholera Patients 
Residing in Surakarta Ilospitall'zed at Govern,1nt Pediatric Hospital, 
mIy-July, t979 

Ntiilx.r of Number Percmt (is's per
k.- .To1 l,p?'2 - P1at.fints of Total I,000 Populat io 

0-4 ()/,900 48 51.6 .74 
5-9 56.921 28 30.1 .49
 

10-14 48,650 17 18.3 .35
 

Total 170,471 93 100.0 .55
 

*1977 Census
 

Table 16 	 Age. Dilstritution and iA..e-spcific Case 1ates for an Approxiito 2J7. 
S.ple of Ikspitalized c1U1lera* Patients P4es iding In StwaParta 
Jantui,-Octo)'r, 1979 

Niz\vbr of MtuIxr of Percesnt "e per 
e _Gr i.ouplr'f A Patients of Total , 000 ulat ion 

0-4 64,900 14 10.3 	 .22 

5-9 5.9?1 18 13.2 .32 

10-14 48,650 9 6.6 .18 

15-24 66.279 29 21.3 .4 

Ir V4 59,709 17 t2,5 .28 

35-44 53,071 14 10.3 .26 

45-54 44,.465 17 12.5 .38 

55-64 33,936 12 8.8 .35 

,65 18. 761 6 4.5 .32 

To til 4.4 4,. 6 136 100.0 	 .30 

01,6 (31,.) coitfttlrd by uxltisre*03tily 1978 l111tiC(Ivt,.wi 
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Table 23 Attack Rates by Kecaitan fcr Patients with Ilvue if rmrrhagtcFever or IDn~ue Shock Syndrone A~imitted te t!ovemnbnt Pediatricio0pital, Suraarra, tjy-October, 1979 

PopNIlat iot Ntnlber of Cases 
0-14 Years.- Cases -T

ldnAINyan ,!07 11 .41 

Ia-ark I im,n 2.,37 5 ,21 

Sor¢vga 21.808 3 .14 

"ers 38,183 5 .13 

1-nnj ari 59,976 6 .10 
*July 1976 CniL 

Table 24 Age-Specific Attack Rates for Patients writhtitu 1fawrrhtigecFever or [(nnw, Sx4k Syndrtlnt AvltttiJd to (,vI ,-nzt PiAtlatriciospitAl. Surflarwt~i, !- tober, 1979 
Total Jisl("I Ixt ofof ct.... ts e., / 

0-4 (o,9C) 8 ,!2 

5-9 56.921 12 ,21 

10-14 48,6!0 10 .21
 

Total 170.471 30 .18 

*July 1971 Qwt, 
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Table 34 	 Sunnary of Defecation Practices Determined by Questionnaire 
Administered to Selected llouseholds, Surakarta, Nov nber, 1979 

NLWber of 	IHomseholdsi (Itulividuals) 8 (43) 

Defecatio Sites (l i; tance frii 1ouse)
River 2 (55-100 eters)
Public latrine over river 2 (45-75 iterrs)
PuIlic latrine on land 1 (5 ntkater..)

I|\bli t !ilt' L 1a,1 3 0125 nt-ters)
mid river (30-1, rirvtrs) 

Frequency 	 U L Id (I2ii ldren -6 Years Old
 
Always 3
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Fig.8 CHOLERA AND ENTERIC FEVER CASES IN RESIDENTS OF 
SURAKARTA, AND RAINFALL, BY MONTH, 1977-1979**
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ATTACHMENT 1!
 

PPOPOSED MONTHLY SUMMARY OF
 
SEIWCTED DISEASES REPORTED BY
 

GOV-'RNMENT POLYCLINICS
 

Polyclinic__nth Year 

Number of 

Disease New Visits 

Diarrhea 

DysenLtv y 

Skin infect:ions 

Eye Infections 

Upper Respiratory/Throat Infections 

Tnf I uen,,a 



ATCHIMNTEI:Z 

WAE QUALITY IDCTOR 

A.,Physical
 

3.$ Co o 

B. Bacteri ogcal
 

Co lior and other bacteria' lve'and grow in~ many
dif t media and hosts", incuding-soil'wa~ier

food, People and other anim~als*
 
>2. Fecal.coliform bacteria grow inthe intestines-o


humansaanaother aimas,,",Theirpresernce4in drinking
waterS indicates fea co tainationQ and possJJla presenceoE bacteia from t he fecsio ifnof"!pathogeniLcl 

persons,4Cafted 

3.. Total .la..count isdesigned to demonstrate the pro-.gnce~ so of anybacteria. Natural waters are-rarel~ 
steil or tree of all bacteria, 

4it~9.nM.CrO8oi4Cexamination for other-organiasslre
tajost bacteria; amoeba, protozam: O4gt wmIa gand otherx undesirable organimsreutn =contamuinati~on. 

5.Specific tests for pathogenic bacteriaviruses,
and~ parasites require mor sophisticated analyses" 

~ :~~ ~and cbntrols. 

1.~ pH--rangas from acid-base. Most w~ators are near netral 
~~~jy'~ (68) if 'outside this range ,hoy can be corrosive,a&&'~~ttcking iron lpi a,or,fore doos the inside ofon

topip eventual y stopping5 the flow.
& +SpC 

2.e, na Ca, are related to th abve 
3.C or chlorides indicate malty wrater generallywe

above 500O1000 mgl.V ve 
4.Ni (amna ofe
W,@ inicatas .ioal contamination ,orbi'(o-oxygen) conditions but t
7. ~ ficul todetact bacause itionot usually~ stable. 



--

Mizrs'are hviyused. :Highnitraes ( 4 -gcanausebl~ueblood" or methemeglobinemia incidren, 
6. Other chemical indicators ofe relate~t pecifc$case or sore 
ofidsra n thrcn~iain
 

7. Chlorine~4 iusd for dinfectio Vo water and a'free.chlori' e s±dual in~a
water sampi ndiatsr that the
water is safe bacteriQoogcally, 

~~ if~~canoe of Various niaoa~ 
1.Th f cliiform test isthe most commonly -- r omdand- cur ronrt-1yJ~ h bet 4ndicator-foQ gic conii-Snation ofwatr'
 

~2 Since most natuaral. waters are not OtPrile or fr'ee from
4~i7 % -+bacteriaeven when the fecal coliform test isnegative,
,the total plate cousnt test should demonstrate the presence df any bacterla, which miay ehrfl eeiil
 or of no consequenice, eh.f4ng~L
 
3.Microscopic examination after concen~tration of t~he water
sample may provide information about the presence of
other orarsms causing water-relatod disease.~
 

4. Since SW adds chl~ori.ne souina h atsr1Hservoir: it is possible that a chlorine '"reiiduiV'"<will.,,reach the first:sampling,-point and,"otheri in the~,distribu~tion stem of Surikirta. Testin for free 
residual chlor ne i a very simple procedure~u.

5 Amora: detailed discussioofthese araeters andthisi ii~ance is presented in Standard M~ethods for Waterannastowater published,by AmerfcaR 'ubric Heal1thAssociation, Water-Pollutioiv Con'tro1. Federation, and
AmrcnWao>ok Asoiain and availableappriiximatel for
$40~00~ Dr.." ckl at, NAMiW a rSoeripto-in ogyakarta b'lth haVe asections on copyj;prtnnthose analyse's' shotld be''roviewed end tr8lanslated F"Qt' Bahasa Indonesia, ~Q i~ 
E. W!Ater aiy Slin& Progrm
 

itRoutlnoSurveillance of acterioloftjcAd Physical-Quali~tyK 
~W~C~a.~ Using the sample points recommuended for the 1November:30 

watequaitysurvey -supplemented by additional locations Y~as qiiaiywith aye tem- pressures-and-differing vatdr 
~quality zonas increases and as-the distiibution system
rehakbitaion and additions are completed, 

1 

http:chl~ori.ne


eve~ry~n 2 weeks roatn loatin arun the c 

;~ 

coud e oidd by-rzS )kQo1 l of.IoNA1RU. 
b. Conide ffering ~ervic t busnesesad iizn 

who wihterwtr ayzed for a fee which could~~ cover costs for' tiLme and materials. 
<c Investigate requirements forp oLladdIiQtin to equip-~ 

~~~2 impact Evaluation fN , 

_ 

ja. Wheni stuidying.£amilies within an RT sample on a regularbasisa throughout the year::,< 
1) Wels h~and# drawn 

S"2 Z weli. a - hand PUMnP3 From storge ontajiner in HH
4) From continer used for dr~inking 

b. "Extensive" sampling ofexisaeing distribution systemSbefore rehabilitation inva'r$ous aesrvica areas ~andfrom different typesLof; conniction~ (similar, to. thseurvey of -November 3Operormed.L y .. Daliyono andShis' staff of the Ci!ty Health aopartment- but- at differ'.ent,.times of the day, id~duri1g~wat and dy peiods)Include 'some duplicate 'Samles to ensure or chock th 
7accuracy oflanalytica1 metgods and hbandlihg. 

F0 ocationsfor Annual Water(2uality Sufrvey in Surakarta~ 
~sitos'recommanded November 30,. 1979 (see trap, after ne. ae 

4~ Va. WithinVE System ,,

' 

. 

1) Cokiotolung Sprin2 oagVuwR .fomlnFtLiiil. Hospital .. 
3 atosUroLRoservoir 

1'4 Job'rea4 Reservoir 4~> 

b. Aroinel 

4 

6) 

5), (M44 

wata 

Sangkrah 

4eaia .44. < 



CTn 0±t Service Districts~ 

an or C-ity a th LabortrQ~8 IA.House coneto Jaan.omo 
9 1y~1 mas~ Sook  i abeaa 

.1,0 ZV, House cnnection - um 
~12i IA Jaaagud 

S16) VA House cooincti Purodinngrtan
 

0 ~d -' Swim~in& Poolsr 

~18 m!~aniaIunagaanh Pa1ae Hlotel (wll
 
a 19 *usumb.K SabSid' $otel 
 (well)
 

20 
 Juruu Hotel,:a1~,
 
'~-~
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