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number of active connections in 1981e.
connections 	 The reasons for the dis.and their implications for Water District operationswill be explored in the final project report.
 

While 
 the number of system connectionsin both cities since the 	
has increased rapidlynew systems became operational,tion of city water 	 consump.ov' a per connectionsignificantly during 	 basis has not increasedthe 1978-1981 period.might be 	 A contributing factorincreasethe rate 	 implemented by both water districtsduring this period (there were,
Bacolod). in fact, two rate increases
The fact that a substantial 	 innumber of primarycity water continued 	 users ofto use water from otherhousehold purpose 	 sources for somemay also partly explainthe c€ sumption 	 the lock of growth inof city water per connection during the IMPperiod.
 

It is estimated that by 1981, 82 percenthouseholds In Cagayan do Oro and 54 	
of project areapercent ofarea households In Bacolod were using city 

the covered project 
source of water. water as their majorThis represents ,Cagayan de 	 26 percent increase inOro and 17 percent in A8colodCity water was used most 	

ince the baseline survey.frequently for drinking (85 percenthouseholds in Cagayan de Oro and 55 percent 	in Bacolod) and
 
of 

cooking (81 and 50 percent respectively).water, 	 Primary users of cityhowever, continued
household 	 to use other sources ofpurposes In substantial number during 

water for some
 
most notably in Bacolod. The 

the IMP periodg

and cooking by households whose 

use of city vater for drinking
 
city 	 major source of water was nonwater was quite common In both cities.
 

Water was 
 available 24 hours a day to nearly all(Q9 percent) in both cities during the 	
households4 

non-project ares 	 IMP period, with onlyhouseholds in Cagayanunavailability of 	 do Oro reporting thewater 24 hours a day in significant numb-rs00)Percent). 
 The survey data Indicate, howpver, that theof water was most adequate for users of city water. 
supply

holds using city water fewer house
for selected household 

a their major source desired more water
purposesand non-project 	 than did project area non-userarea households. 

the data on the storage of water 

Further evidence is provided by

water stored water 	 where primary users of cityin significantly
user smaller 	numberand non-project area 	 than did non
wol'thy 	 households. Nevertheless,that more than 	 it is note
percent half (52 percent in Cagayan de Oro and 63in Bacolod) of the households using city waterPzfnmry source 	 as theircontinued
)Ithough this represents 

to store water during the IMP period,a significant decline (from andPercent respectively) since the haseline Survey, 
95 88 

The results of bacteriologicalth +respective Water Districts and by 
analyses 

the LWUA
performed both by

IMP as part of theAurveys indicate that 
0'lproved in 

the quality of drinking water hadboth cities during the 1978-1981Jistri~t analyses indicate that by 1981 more 	
period. The Water

than 90 percent of
*sqlos tested!aalyses, In both citieswhich 	 were judged to betake into account 	 safe. The IMPmans householdsLtstrra and Store water as 

the 	 use to 
soarc@,# indicate 

well as the quality of water at thea sUbstantially lower level of safe waLter, most 
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notably in Cagayan de Oro. 
 Overall, a higher percentage of city
water users had safe water than did households usint other 
sources. The survey data, interpreted in the light of idhe results
of the Water District analyses, point to the fetching and ztoring
of water as sources of contamination. 

While the health and nutrition dxta were not subjected to
statistical analyses for this report, there seemus to have been an

improvewnt in the health indicat.)rn since the Baseline Survey,
particularly in the In:idence of diarrhea in Cagayan de Oro. A
 
full asessment of the health impacts of 
the project will be 
performed In the final project report. 



-4 

4, 

I.Evaluation Plan
 

A. Evaluation Study Background
 
On May 24, i914, a Loan AKipemen establishing the

Philippine ProvinciAL Water plojoct wab *i~fed betweenthe GoVerfnment ot tha Plil ppints (tU?) and the United

StatQ Ageucy for 
Internalonel Developmefg. USAID).The primary piupo~q el thn project was to develop water
 
1ystvmls in selkvctewt urban areas that would provide satewater on relable lid econaiuic basis to a &IKnfitcant
proportion @- tht popuLariun,. Lonoomtatt with this
project VAs the de
4,4 n o an evaluation study that wasintended to measure tile system petformance !lew,
wel as 
the iitalth and economit 

as 
impacts of the project.

Two ot the five Cities (Bacolod and CaKayanincluded in dv Oro)the ploject were 
hvlect a for evaluation.
 
batas 
fr this evaluation are to be provided by tenhousehoJdc 6urveys, including a baseline Survey, eightrounds of smaller 
scale, quartt-tyl Interim Monitorini.
 
Surveys, and a follow-up Sucvev. 
Additional data are
to be 
obtainsid from records maintained by the Water
 
IULstricLs and other a&encib.
 

A summary of 
the time schedulv of 
data collection

actlviLIS loItht project evaluaLion 1. presented

below.
 

ACTi VIllY ;ACO&LU 
 CAGAYAN Ut OXAJ 

01asiline survey J~nuarv.. Utto.id,. Pll 
larcb I1/ 4 

Lnittrim Monitor. I. Ije¢. 14/,, o Vc. IV!9 
irix Survey 1. mar. 19 dl Ivat"ago 


J. June I 4b) June 14bu 
'. Sept. io9)J. liC. Iqb)J ept. lib0u

Dec. LaOU
 
U. iar. 19l Mar. 198L 
/. Jurk: lobI June IL, 
I. 't . 1951 Sept. 1901 

lIJoed.up Nurvov January P16l Novemoer L9d1
 

oint Repott A*siim 191.4 AUAust Lbi 

Each a 10eOr, I h'-of-,vd I by a da-,
Proceusing phas,, 
alilt knich tile euitlsb, are 
anAlYed s. .ett portvd.

1hO.t..uttg of 
the liiuu Ins Survy" iIn tth r. t uC Lnanare prean:1t inA roport niteid vllallu" 
HL- vinlCIal %Siffrtie.
T'r lf in th Pi-fI'l, tort, Iatd June 

+1P'ea 
 aon.JatIvtnti Icuanap lang Ir fi. 

St- and tl no h, a -

2 

http:lIJoed.up
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Thi report presents the 	 findings of the eight quarterlysurvey* comprlsing the Interim Honitoriug Phase (LiP)*f the Provincial Water Projecte. 
 The 	Local Water

Utilities Administration, with the assistance of the
U.S. Bureau of the Census, managed all survey related 
activities during this phase of the project eraluation.
 

A final report asseasing the observed clianges in the

key 	indicators from the Baseline Phase theto Yollow-up
!hase will be 
issued after the Follow-up Surveys are
 
completed in 1983. 

3. Nrvose of the Kvluaton Study, 

The 	evaluation of thia project was requested by AID for 
the folloving purposes: 

1. 	 to provide information on the health impacts of 
improvements 
In water systems;
 

2. 	 to assess the performance of the LWUA in cons
tructing and raintaijti It, 	 wa r systterms; r.d 

3. 	 to establish a framework for the evaluation of 
future water projects. 

One 	 of the main concerns of the evaluation teas was
that a fundan-i:tally sound approach to impact evaluation
of water projects be developed. It was reco)rmended
that the basic study design be expandable to accomodatelarger, more comprehensive studies, reductable to someunaller form for 
special purpose studies, and applicable

to projects in other developing countries.
 

The 	 major questions to which the evaluation study is
directed include the 
following:
 

1. 	 How are the water systems performing? 

2. 	 Who is usinh the water from. the new 	systems? 

3. What are the short an" long-term health, economicand social bern.efits to th& users of the water 
syAtersa? 

4. 	Are there causal relationships between the improved
water syntens, water and theuse observed short and
lor.t-term benefits?
 

S. 	 t.h.t are 	 the pieferred health and soclo-sconoic 
Measuretu.nt techniques thisfor type of evaluative 
study?
 

http:Measuretu.nt
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C. St z n 

1. Researchi Desi ,n
 

In order 
to obtain valid measurements of the 
health
and economic benefits from the 
Improved water
systems., 
the study adopts a quasi-experimental

design using 
three study groups. Two of 
these
groups are experimental groups in 
areas served by
the project, while the 
third Is a control Sroup
located in 
areas which are 
not to receive city
water connections within the study period (January
1978 - January 1953). 'Ihe three 
study groups for
 
the evaluation are 
as follows:
 

Experiment.al Stratum I 
 consists of households
using piped water froo the city watf:r system as
their ujot source,
 

ExPerimentalSatum 

consists of households
located 
in the project area whose major water
source 
is not the existing city water system; and
 

y-erimental 
Stratum II! 
 consists of 
households in 
non-project areas, 

The research design is 
illustrated 

dlagra.m (where 

in tne foilowing
X's represent interventions and O'srepresent rreasurenenta). 

Baseline

Survey_ Irterim Xdnlitoring
Surve Follow-up
S urvey
 

tratursI 
 01 X 1 0 031 
 2 0 -9----. 03 
 0
 

tratu. 1 
 0 02 02X2 
 03X-0 
t ....... ... ... 
...... 
... 


09 .. ..0
A 
2 3 
 9 1 

0, represents the ba s I inc Survy conduc td be fotproject in,plemr tation, 02 to O9 r(prec,(nt tUeeight quarterly monitorini, -surveyr,, and ( 0,10sents the follow-up survy I . 

XI reprenent,%the interventionservice to hour.1!n d5 of imptrovcd waterpre-viou.-ly conne(.ted to thrcity water !, Steci, while X2 reipre,,.nts 
old 
accessibility theo, th1,.nf'w/imirov(,d i'atez systemtJOse ihoujelhold , 

for 
In the project Are,,:, whwater s., rajcrsource. wa, not 
the old .1y.4etTrn.

vention 1111. 2 itt',rwill occur over time ,.n , 1oolh ot ld.Os
choo 3 (, to conru.ct to the syr,tr-m, Thus, it is alsoshown after 02 and 03, 
(4, vtc. 

http:conru.ct
http:Experiment.al
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The design lacks the equal number of observations
 
both before and after project intervention that i.
characteristic of classical experimental designs.

However, the 
use of a comparison group allows comp&.
rnson of trends in effect and 
impact indicators ovca
a 4-year period after 
the treatments 
are introduced,

in addition to compriaons between 
the baaeline an
subsequent observations.
 

2. Variables Included in the 
Study
 

The following is 
a list of key variables to 
be used 
as Indicator- In the study,
 

Health Imnpict Variables
 

Incidence of diarrhea among 
children
 
Nutritionial 
level of children
 

Economic Impact Variable3
 

Household 
Iticomc
 
Income from water 
related activities
 
Days absent fromr i.'rk
 
Hedical expense.;
 
Fire dama,e&
 
Time spent fetching water
 

Characteri.tics of Wae- Sy 

Water quality
 
Type 
of water source
 
If supply 13 etiouy,h 
Factors Affert 
 nw, Water Qunlit
 

Storag'e of weter
 
Boiling Of vAttr
 
Treatment 
of 
water with rhe.,Ical,

Filtering wterr
 

Factors Afl
(tiny Sucr[.t lb 
11_t y to sesae 

?rema teedinf. of 
chl ldrel"
 
NutrltioniO Stllt.ll of thildren
 
Washin bAr,,n, dI 
hr N, fIult5
 
GarbAg.. di.po-,al
 
Waste, watel (l.lPuml
 
Location o: bathroon
 
uharing cf bathroom
 
Type of toilet
 
L.o atlon of trjil 
 t
 
Sharing of toilet
 
Disposal of toilet water 

http:Stllt.ll
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Charcterstics of Households in thr Study as 

Demographic varlableA 
Level of 
living indicatora
 

II. The Interim Honitorirn Plas aIA_ 

The Iuterim Honitoring Phase was conducted 
purpose ot 

for the primarydocumenting significtnt developmeatsoperations of in the
the new water system andin the health the extent of changesstatus indicators and water related behaviorof th. Bacolod City and Cagayan de OroSpeciflkallyl this City residents.phase seeks to ascertaineffects of the or 
the short termnew improved water systems orkuse and thke quality,supply of water, as well as on the hezitb 4ndnutritional status of the househol-d -eabers. The IHP willseek to answi.r the folleoine types of questlon5: 

1. Has there bee:n an Improvewent in the availability ofwater since the new system started operations? Doesthe Improved system neet the needs of the populationserved? 
 Ho efficlently arc the new.. 5vstetm. operatjn,? 
2. Hare there bear. any changes in the patternr, of waterusage among study groupn since th- toprovr~aerit of thewater syste.? 

3. Ha quality of wa-.er arong households within the projectartas Li-poved sitce 
the nev,or Improved system became
 
operational i
 

4. Ihat changes, if an), are observed Ii; the health statueof the hot'ehold anemiers, particularly asiong childreT.under five, years of Ac?
 

The eata g£eerat.ed 
 h) the IMP urvty& arein to be utilizedthis report In several uay3 to sddress thequesttone mpecified renearch
ahbYe. Itt additior to extrmining theIX' quu:terly data for trerd3 keyit; ind!cators,C l6 ht IMP' quabtlx y -tjrvry& will 

th'e 
bc cotv ,nrvd intoset Cf 0eticu tON With a 

A single
tilte reference *, tke ralepolnt ofthe IM' amrvey rourd (apiroxlrzatel y November 19.4) andcepared l'"th the ba+eljt,: sur'vey

tho data Jr, order to assesextent and nfture of chankas have takerialf.ce placeprojert itaple-itntation. 
that 

T'. coeud nP.d quarterlywill *lip be utillred to examlrne data 
shfPs cross IectIfut, l telation.Aaotg key injlcatora, once Again %,fthPAt thq mldpoint tine refeiertCLof the ]YP surveys. ror th, purpose ofSounitoring stgi+ticant ziaJect developuwnt, 
 d, La frr)c-0 (! are3 'Itc e also irclude d in rep rt.datx P.t.tted by the l-WiA from th, 

this PcIeva nt
'iatic tJ1stricts(a9,1Y,11 ind, Ori City ari, lia(olrid 

Inc.'y i.a'e it.luuevd 
ord , dfer,rovj a (rptt.,xt for tht irtcr1 ,retat'ox['Aiae1li Ane, IMP o' thrivrvey (IJtA, W5itfl asl t-1 pinvideIntzurlatlon an Variables ot cover (d by ti.- hoir ,,o ldj r 
*Lrvep ** 

http:g�eerat.ed


esearchRl. MethodoloU 

A* Research Inlstruments 
$ 
 .Muchof the data containee In this report were obtaine~d 

on the basisconventional Of sample surveys designed to meetacientific standards. Relevant data were
collected from sample households using a household
survey quest ionnaire and a reporting form for bacterio.
lcgical teSts of water 
samples, The heightof preschool children were 
and weight

also measured usingscales to determin. bar
their nutrltional status, basLdupon conventional anthropometric measurement techniques, 

i.. Sawmple Selection for 1IjPte 
The primary smaplln6 unitsIHP (PSU's) selected for thesurveys were th same PSU~s that were selected for
the Baseline Survey These consisted of 81 blocks inCagay&n de Oro and 16 barangays in Bacolod.
objectiv: Theof usir.g the same PSU's was to minimizevariability due to differences in sampled PSU's whencomparing the IMP with tht Bascline Survey results.the selection of households within PSV'squarterly surveyk was for the fNPperformed it,two stages.
an overall sample First.,vas salected in each of the citiesconsisting of 10011 households
hoaseholds in Casayar do Oro. 

in Vacolod arnd 993 
The sampling procedure
features utitix&tlor of the original first-ItseProbabllities (PSU)ol ,eluetot, and unequal allocationsample households of amvng PM's to produce, a samplewas self-weighting within whichsampling stratum (i.e. projectend non-project art-its). Following selection of
overall thesamplc, households were allocatedquarterly survey rounds (i.e., 

to one of the 
quarterly subsampleb)
using a Cystematic random selection. p ocedure.quarterly subsamole was Each 

interviewed 
once during the
two-ycar pcrio,.. 

re? dCSCT1pt1on of tht' bAinM ,urvqy sample deimgn.
ster" e bspolite Survoy ,.C ort o. 



--- 

To 	 test the quality of water during~ the. IFiPpha se,10 percernt~of the selected households in projectepr&imntalS 
 strata were selected foanalysis, while all 	 acteriologicalof 	 the control aStZAtum househuld3 
were Included in the sample. 
 Since it was thought that
& large majority of households in the 
project areas
would use piped %later as their primary source of drinking water, it 
was felt that a 10 percent. sample would
yield sufficiently reliable measurements of the water
quality in these areas. 
In 	the analysis, the bactetiological result.S froi 
the 	 10 percent sub-samples were
imputed for the remainder of th,
e project households.
 

C. 	Data Processing 

A computerized data processinG system was developed
for 	the I. sucveym. Data wore 
keyed on ENT7RX, which
provided a limited degree of checking for valid values
at point of data entry.
 

The 	 data procesaing systerm consisted of; 

1. 	 a program ,lictt refotnated the original data
that was keyed in fixed field format. This
made data referencin more 
efficient in viewof the large number of data items (over 200 for 
the 	IMP s'rveys);
 

.avlid values edit program editing the binary
questionn.ire fo: 
keying errors;
 
3. 	 an update and correction program which changed

date values oasutJ oo user input; 
.. 
a list program which printed user-selected
 

questior.natea;
 

5. 	 a consistency edit program which checked internalrecord consistelecy;
 

6. 	a progra-P which apiigned weights to questionnaires;
 

7. several raco4e proprsrn, written to creat-i tewvariAble, from exiutlnA onps, for 
use 	in

tabulation, end viarf calzulatloni:
 

, a tibulatio 
 program wtitttn in cEVr. (CensustabuJations 
byttom); these tabitsp rA'%in,#; fromuiPPI. Croso tAbulations to comTlex~al4yticAl
tables, were also modified and rl-run t) creat
Parcunt.o tablets; 
and
 

4 YaH*nc prouram whiich prfot,-d v.Yrligtc, 

Sf;

v+ 	 -- ,+' 	 +
 

'4 llY 



- 11 -


D. Analysis of the IMP 'ata
 

Ualess otherwise indic&ted, all Statistical 
statementa
contained In this report were tested using convenrionalprocedures for tebts of stgnificance of difference in
means and proportions (i.e. t-tests). 
 In conducting
the atatiatcal tests, confidonce intervals of + 2
standard 
errors 
ere adopted 
as the standard (I.e.,

the 95 percent levol of 
confidence).
 

Differences significant at 
the 90 percent level of
confidence are 
referred to in 
the text aa "margInally
significant". The estimated standard errors 
providing
the basis for 
the statistical 
test were 
calcu!ated
so as 
to reflect 
the atratification Lni 
clustering

procedures amployed in collecting 
the data.
 

IV. Resul ta 

A. Water Syntem Develon.ent
 

This section presente data 
depicting 
the operational
status of the project 
water systeLs 
in the cities of
Cagayin dz 
Oro and Bacolod during the 1977 
to 1981
period. 
 The dnta presented 
in this section 
were derived
from the 
records of the respective water districts.Complementary survey data dcacribing the 
sources ofwater Amon& 3tudy aren 
hou.seholds, 
pattern3 of 
water
usage, water qualIty, and nutritional conditions are

presented 
in subsequent 
sections.
 

ConsLructio, of 
the 
new city water systems in
cItIe3 of Cagayan de the
Oro and Bacolod was completed in
1978 And 1979 respectLively, at which time each citywater system hAd approximAtely 4,500 active connections.
From 1978 to 196j, the number of active connections(residential and cowter-Aal) more than tripled inCagayan de Oro aud more than doubled bacolod (seeTable 
1). Rapi- growti. In 
in 

the number of connectionsbegan earlier In Cagayan de Oro than In liacolod,quarterly growth with 
raten av(-rai;iny 13 percent during themid-1971i to inld-1979 perio as compared to .Just above1 percent in Bacolod (:ee

most rapid 
Table 2). In Bacolod, thegrowth ocurrd In til 1d-1979 to mid-1980period Immel diately aftr the con-rl tctlot of the newsystem WAS corapJ.l tr.(.!, ivcralbinr 

quarter. Alout 19 prrcert perIn the, lsat co ;.,Jrte yeAr for 
which data wasavailable 
(1981), quirtrrly growth raLe-
 were 5 percentIn Cagayan do Oro And slibhtly alove 4 percent in 
Bacolod.
 



1981 
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Tabe 1
 

Total Number of Active Connections to the Water Districtby City Water District 
Year & Quarter; 1977-1981
 

WATER DISTRICT AND YEAR 
Quarter 


1977 1978 1979 
 1980 


CAGAYAN DR ORO
 
First Quarter 
 4,022 
 4,741
Second Quarter 7,543 11,007 14,147
4,167 
 4,958 6,124
Third Quarter 11,962 14,811
4,311 
 3,824 
 9,206
Fourth Quarter 12,824 15,682
4,507 
 6,627 10,118 
 13,479 
 16,415
 

BACOLOD CITY
 
First Quarter Data
Second Quarter 4,286 4,414 7,738
not 9,709
4,332
Third Quarter 4,540 8,746 
 10,396
Avail-
 4,363
Fourth Quarter able 

4,997 8,961 10,689
4,375 
 6,016 
 9,370 
 10,980
 

SOURCE OF DATA: 
 Bacolod City and Cagayan de Oro City Water
 

DisLrict Records
 

Table 2 

Percentage Growth Rate of Active ConnectionsWater Districts By City,Yearand uarter: 1977-1981 

WATER DISTIcT MWApYEAP
Qust 


1977 
 1978 1979 
 1930 
 1981
 

CAGAYAN DE 01to 
first Quarter 

Second Quarter 5.2 13. f.p 5.0
3.4 4.6 7.7 8.7Third Quarter 4.7 
Fourth Quarter 3.5 17.5 13.34.6 7.2 5.913.0 
 9.9 5.1 4.2
 

BAC( LO' CITYFirst Quarter 
 Data 0.9Second Quarter 26.6 3.6not i,1
Third Quarter 2.9 13.0 7.1
Avail-
 G.7fourth Quarter able 
10.1 2.5 2.8
0.3 
 20.4 
 4.6 
 2.7
 

DATA:
OCL f0? DWrived frt!. 
 Table1.I
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The volume of 	city water consumed by residential
 
and comsercipi customers of the Water Districts has 
also incrtstoad markedly since the new water systems
began operations (1979 in Cagayan do Oro and l980 in 
Bacolod). The data on cubic moter* of city water 
consumed par year in the respective water districts 
aho n in Table 3 indicate a growth pattern which roughly
parallels the 
growth in the number of active connections 
in terms of the periods of most rapid growth in each 
city (refer to Tables I and 2). Overall, however, the 
average quarterly consumption of city water per con
nection has remained more or less constant in both 
cities since 1978 (Table 4), vit ,nly a minor upwArd
tendency apparent 	 in these data.- Averaae water 
consumption per connection was greater in Bacolod than
 
in Cagayan de Oro during the 1978-1980 period.
 

Table 3
 

Total Water Consumption (in cubic meters) of Active 
Residential and Commercial Conncctions ani Percentage

Growth Rates by Water Districti i)77-1981
 

Cill 	 1977 1978 19 190 1981 

Cagayan de Oro
 

cu. a. 1,845,972 2,012,858 3,750,225 '.909,897 5,638,840 
% increase - 9 86 31 15
 

Bacolod City 

cu. a. 
 2,083,773 2,308,660 2,767,624 4,911,431 Dats not 
% increase  11 
 20 78 	 availa

ble 

SOURCE DATAi 	 Cagayan de Oro City and rEcolod City
 
Water District Records.
 

T?,eae refer 
will be ahown !ater, many of the householdr "itt. city vater 
Connections in both cities also us other of water 

s figures only to conpurption of city uAter. As 

source,
ehich are not reflected iu the consuriitiot fl~tiItr preCnted 
here. 
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Table 4 

Average Quarterly Water Consumption (In cubic
Active Residential atid Cocercial eters) of 
Connections By City
Water District, Year and Quarter: 
 1977-1981
 

WATER DISTR1CT AM) 
YEAR 
Quarter 

1977 
 1978 
 1979 
 1980 
 1981
 

CAGAYAN DE OH)

First Quarter 
 110.1
Second Quarter 86.1 99.8 96.4 85.1
112.9 
 89.3 
 114.3
Third Quarter 102.2 94.6
103.0 
 108.4
Fourth Qunrter 84.9 98.8 94.2
99.0 
 100.7 
 105.9 
 100.8 
 94.7
 

IJACOLOD CITY
 
First Quarter 
 Data 
 130.5 
 146.5
Second Quarter not 118.1 Data
135.0 
 143.0
Third Quarter 132.7 not
Avail-
 128.2 
 134.3
Fourth Quarter able 

144.9 Avail
138.2 
 131.4 
 166.3 
 able
 

SOUACE OF DATA: 
 Derived from Table 
1 and Quarterly Data on
Water Consumption, Baoolod and Cagayan do Oro
City Water DirtriLt 1e-ords.
 
During 
the period of rapid system growth, both city water districts
achieved substantial reductions in the volume of unaccounted for
Vater, which consists of water wastage due 
to
illegul ccnnections, etc. sy,.tern leakages,
(see Table 5).
volume of unaccounted for water as 

In Cagayan de Oro, thz
 a percent of
declines from 59 percent In 
total production
1977 to 
18 percent
Bacolod achieved a reduction from 67 

in 1981, while
 
to 22 percent during the 
same
period.
 

Table 5
 
Average Honthly Percentage Pqr Ycar of 
UnncounjxLid 
for
 

atcr bter 
 District and Yrr :

t 1977 1978 1979 1980 
 1981
 
Cagayan de Oro 
 59 
 50 DatA not 
 17 
 18
 

Availlhie
bacolod City 
 67 
 66 
 56 
 40 
 22
 

bOURCE OF DATA: 
 Cagayan de Oro and hacolod City Wst 
r Di'trict 
Records. 
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Data on the cate of water service disconnections 
are shownit Table 6. bisconnections can be initiated either by WaterDistrict customers who are dissatisfied, or 
by the Water District
for non-payment of service chargts. 
 Unfortunately, dit 
 disaggregated by the reason for disconnections were unavailable forthis report. Nevertheless, the 
total rate of service disconnections provides aoe information on the magnitude of incompatibility between the 
providers and users of the 
Water District
services In the 
two cities. Overall, the diaconne~tion rates
have remained at rather low levels 
on an absolute basin 
 In both
cities. 
 It is, however, intereztitng to note thai the numaber of
disconnections as a percent of activetotal conrections haspractically re-ainid constan. 
over the years. "'his means that
the number of disconnection s hs growii at a ratt siMilar to therate of growth in the 
number of active connecrti'.ns. It cannot
be determined from the available data, ho-evre, how muany of thedisconnected customerA were subsequently reconnected. Thisquestion merits further attention in tN* final project report when mere comprehenisive data should be available.
 

Table t
 

Number of Disconnections from ther water District as aPercent of Total 
Active Connections By City Water 
District, Year ane Quarter: 1977-1981
 

WATER-DITRICT AND YEAR
 

Qurte4tr 1977 1978 1980
1979 1981 

CAGAYAN D1 ORO
 

first Quarter 
 4.2 3.2 1,3 2.2 2.2Second quarter 
 2.7 2.9 
 2.0 2.0 
 2.6
Third Quarter 
 3.8 2.3 2.2 2.6 
 2.
Fourth quarter 3.0 1.4 2.1 2.8 2.4
 

BACOLOD CITY 

First Quarter Data 4.2 1.7 0.6 3.6
Second Quarter 
 not 1.0 
 1.6 0.8 1.9
Third quarter 
 Avail- 3.3 
 2.5 1.7
Fourth quarter ablo 
4.5 

2.5 4.2 4.1 3.1
 

SOURCE OF DATA: 
 Cagayan de Oro City and Bacolod City Water
 
District Records.
 

http:connecrti'.ns
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Tables 7 and 8 show the rate structure applied to water 
consumption in the respective water districts. The service charge
 
refers to the amount paid by conceassionaires for the first 10
 
cubic m ters of vater, while the commodity charge is that amount
 
paid per cubic meter in excess of 10 cubic meters.
 

Table ?
 

Cost of Water By Type of User and Meter Size, Cagayan
 
de Oro City Wnter Districts J977-1981
 

Type of Types o.1 Water
 
Ue. & Charges Srervice Charge Comnodity Charge
 
Meter Size Year 
 1977-1973 1979-1981 1977-1978 1979-1981 

A. Domestlc/Gov't.
 

3/8 P 10.00 P 10.00 P .80 r 1.00
 
1/2 20.00 20.00 .8V 1.00
 
3/4 32.00 40.00 .80 1.00
 
1 64.00 80.00 .80 1.00
 
1 1/2 160.00 200.00 .80 1.00
 
2 400.00 500.00 .80 1.00
 
3 720.00 900.00 .80 1.00
 
4 1,440.00 1,800.00 .80 1.00
 

B. Cormercial/lndustrlsl
 

1/2 40.00 50.00 1.60 2.00
 
4/4 64.00 80.00 1.60 2.00
 
1 128.00 160,00 1.60 2.00
 
1 1/2 320.00 400.00 1.60 2.00
 
2 800.00 1,000.00 1.60 2.00
 
3 1,440.00 1,800.00 1.60 2.00
 
4 2,880.00 3.600.00 1.60 2.00
 

C. Wholesale
 

1/2 60.00 75.00 2.40 3.00
 
3/4 96.00 120.00 2.40 3.00
 
1 192.00 240.00 2.40 3.00
 
1 1/2 480.00 600.00 2.40 3.0C0
 
2 1,200.00 1,500.00 2.4(0 3.00
 
3 2,160.00 2,700.00 2.40 3.00
 
4 
 4,320.00 5.400.00 2.40 3.00
 

SOURCE O DATA: Cagayan De Oro Water District Rtco, ds.
 

http:5.400.00
http:4,320.00
http:2,700.00
http:2,160.00
http:1,500.00
http:1,200.00
http:3.600.00
http:2,880.00
http:1,800.00
http:1,440.00
http:1,000.00
http:1,800.00
http:1,440.00
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0
0
0
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9
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Both water districts have Increased the rates for 
water service during the 1977-1981 period. In Cagayan
de Oro, both the service and coomodity charge rates 
were increased in 1979. Service charges vert increased 
for all but the two smallest ator size users awenlg
domestic/Ilove rument connections, with the larger rate 
increases falling upon the larger meter size users. 
The commodity charge iucreaoes rere constant for all 
meter sizes within user type cstegories, but varied by 
user type. In BALolod, Increases in both aervica and 
commodity charge 
rates were enacted in 1979 and again
in 1931. All types of users and meter s!zes were 
affected by these rate increases, although the magnf
tude of the increases varied botn by user type and meter
size. The Bacolod Water District alaso shifted f':om a 
fixed to a variable rate commodity charge in 1979, with 
unit costs increasing with the volume of water consumed. 

Water District dAta on the average monthly water 
bill during the 197b to 19hl period are presented in 
Table 9. In Cagay4n do Oro, there was a aubstantial
 
Jump in t:.e averugt momthly iater bills from 197b to 
1977, after which the average coat of water per customer 
has reMAired relAtively constant. 1Hoiever, since there 
was a rate Increame in 1979, the fact that the iverage

monthly bills and consumption In cubic zetera has 
re auiaied constant would imply that the composition of 
city Water District customp-s hns shifted towards a 
greater number of customers in the lover rate cate
gories (or both). In Bacolod, the incomplete data 
available suggest 
an upward tr-,nd in average monthly 
water service bills. 

The Implications of Increa.es in water service 
charPs for the rate of growth of service connections 
and rates of co:'umaptton 
of city water will be explored
in the final project report. 

Table 9 

Aveate Monthly Water il~ll (in peios) Per Conncction, 
1976 - 19b1 

1976 1977 197h1 1979 190 1981 

Cagayen do Oro 29 . 5 4C . Q' 41).11 47.01 47.10 4S.45 
Bacolod City D&ta Data 4t.i) lco'- 57.20) Incom

not tin t pIf-te pe te 
avail- avail- data 
 data
 

SOURCE 01 DAIAs Ca.ayan de oo City and tacvloe City Water 
District ierottl.s 

http:Increa.es
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h. Water SourcesA the Study, Area HousehoIds 

At the time of the Vaselint Survey (the fourth quarterof i977 In Cagayan de Oro and the first quarter of 197Sin 'Rcolod), perc.ent55 of project area households In 
Cagayan dr Ore And 37 p"icelit of Bacolod projcct areahousthold, reported usin|: city water nts their m1Jor 
sourre of water (sut Table 10). F'rom the I:P quarterlysurveys, it is Csti(,Ated that by 1961 nearly H] percentof projtct area ,oust'holds In Cagayan di Oro and '4percetnt in wicelod wer. Us.ii, city wat(-r as their
major source of water. Thi5 represents a 26 percent
Incrcas(- In Cagavan de Oro ahi 17 prcenL In BaLolod 
aincc th a 1. ,t rv.*y. 

Table 10 

humLer and Pcrcent of Project Area IVouseholids using
City Water is their Major Source of water by City
and li r Period-(: 197-19)19 

C a,, u.n di Orc- fidcolod 

tuclt;, r of Ile[ Cen0t of Number of Percent of1 4 c Arca Project Area Pro jec t Area Proj. AreaTime Period f.e h,I I l_.S llraide*u ,__ Households, Househo lds 
bas l Inc 

Survey* 
 22, 4 6 55 29 p,44,1 37 

198 ** 
 2t 7S, 
 7bto3,731 
 47
 
19b1"* 
 2,94 
 b 
 3,703 
 54
 

SUVO Ct. Of DAIA: haselinev Ta lrI1O8, iXI' Tablr 23 (quarterly) 

It'ourth (1uatrt! 1977 fot Lalayan de Oro and First Quarter 
1974 fo: I'acolod. 

**tot rach iT1'Wi A(ttcf yral, th, estIr,,atrs shown are quarterly
avera ,-htrd
-,e w#- by it, snaple size for each quarter. 
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While the more rapid growth rate in the number of 
active connections in Cagayan de Oro than Bacolodin
during Ohe 1978 to 1981 period would seem to be the
primary factor accounting for the higher percentage

of primary users of city water in the 
former city, the
INP survey data suggest t%.. additional factors that
might have also contributed to this differential. 
First, a higher proportion of connected Nouneholds in
Cagayan de Oro (57 percint versus 
 39 percent in Bacolod)
were connected rft.er construction of the nev -,ater sys
tets. Thus, a higher proportion of IVater District 
customers are nov ccnnectors in Cagayan de Oro than in
Bacolod, where approximately 61 
percent of connected
 
households were -41ready using the 
old water system.

Second, there it 
a mArginally significant difference
 
between thv citie3 in the proportion of connected 
households who are not primary users ol city water 
-
11 percent in Bacolod versus 6 percent in Cagayan de

Oro. More Bacolod project area households have conti
sued to use other sources of water as their major
 
source during the interim monitoring period, even
 
though they werc connected to the city water system. 

IP survey data on the major sources of water for study

area households for the 1980-1981 period are shown in 
Table 11. In addition to a higher proportion of pro
ject area households (i.e. experimental strata I and
 
II) using city water as their major source of water
In Cagayan de Oro than in Bacolod, these data also
 
suggest that the cities differ with respect to the

location of city water connections (i.e. inside versus
 
outside) among primary users 
of city water. A higher

proportion of primary 
uners of city water in Cagay3n

de Oro (45 percent) have outside piped connections
 
than Is the in Bacolod (28 percent). This would
case 

imply a greater potential for sharinE of water connec
tfon6 and, if so, would also contribute to the higher

propoction of users 
among project arita households In 
Cagayan de Oro than in Bacolod. Table 11 also shows 
that Strattum 1I and III households did not differ 
significantly with respect to major source of water in
either city during the interim monitoring period. For

both groups, covered wells were the most commzo source
 
of water, with a substantial numbe-r of 
households also 
using open wells. 
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Table II 

Percent of Households: 
 Type of Main Water Source
By City and Experimental Stratum. 1930 - 19b1 

Ca._yan de Oro City 

All Households 


Piped from City
 
Water System 


Insic.e 


Outside 


Covered Well 


Open Well 


Other Sources 


Bacolod City
 

All Ho'.ioeholds 

Piped from City

Water System 


Inside 

Outside 

Co.ered Well 

Open Well 

Other Sources 

41 

!_o 1ehold_ 

23,097 


17,263 

9,539 


7,724 


3,001 


1,776 


1,057 


33,454 


14,997 


10,776 


4,221 


11,159 


6,438 


860 


._xpeE 
I 

17.263 


100.0%
 

55.3%
 

44.7%
 

14,997 


100.0%
 

71.9%
 

25.1% 


-

rlrnt al Stratum 
II III 

4,663 1,171
 

49,97. 57.67. 

30.3% 31.1%
 

19.6. 
 '1.4%
 

14,739 3,718
 

- -

62.1% 53,2% 

34.51 
 36.3%
 

3.2". 10.5%
 

SOURCE: IMP Table 23.
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Information on the major source of vater for specific 
household purposes was also obtained from the IMP 
household surveys (Lee Table 12). While an estimated 
75 percent of the househiolds in Cagayan de Oro and 
45 percent in Bacolod used city water ar their major 
source of water for household purposes generally, the 
proportion of households using city water varied
 
widely by purpose. City water was used most commonly
 
for drinking (85 percent of households in Cagayan de
 
Oro and 55 percent in Bacolod) and cooking (HI and 50
 
percent respectively). A minimum of 55 percent of
 
Cagayan do Oro households and 25 percent of Bacolod
 
houbeholds used city water for at least one household
 
purpose.
 

Although some variability is observed froo quarter to 
quarter during the IMP period in the percent4ge of 
households using city water for the indicated purposes, 
there is little evidence to suggest that city water 
usage has Increased for any specific purpose during 
this period. 
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Table 12 Percent of Households using Piped Water for Slected Purposes by City and Quarter, IKP Surveys 

TOTAL I AZ QUARTER
ill 

# 
iV V v I VIIN 

CACATAN 1 CRO 

Drir.iki (All .ceuseholds) 19,595 2,670 2,518 2,628 2,237 2,298 2,543 2,206 2,493 
t sehoids using Piped Water 84.9 91.7 84.9 88.7 76.1 76.9 90.2 83.0 88.2 
CoCkin, %A'. ;use.'olds) 16,597 2,54,9 2,325 2,446 2,106 2,244 2,432 2,119 29376 
:. 2zuehols L'sing Pi'ed Water 80.7 57.5 78.4 82.6 72.1 75.1 86.2 79.8 84.0 

-s" Fiatef/'JetrSiIs (All Households) 17,140 2,390 2,071 2,253 1,939 2,063 2,176 2,021 2,237 
t s "sinr Piped Water 74.4 51.1 69.8 76.1 66.4 69.0 77.9 75.5 79.1 
"athimc (A'. -cHzzeholds) 15,7L4 2,092 1,30 2,0 7 1,20 1,956 1,955 1,923 2,049 

1 7iseheds t5sng Piped Water 68.1 71.8 61.7 70.5 61.9 65.4 70.0 71.8 72.5 
Lanlerim; LA?. .iouSeholdS) 14,165 1,87q 1,543 1,887 1,574 1,721 1,773 1,769 2,0 0 

use*io ds L'sir. Pipe- Water 61.: 6,.5 52.0 63.7 53.5 57.6 62.9 66.0 71.4 
Zardenin; (All H iehLs with Carden) 3,808 382 102 345 376 554 774 604 670 

z oiu se'oides ULng Piped Water 63.5 57.7 57.8 77.5 51.0 56.1 66.8 60.1 80.9 
':.er Livestock/Foultrv (All Households 

.-ainI 1ivetsock/poultry) 2,171 216 260 174 165 353 220 468 316 
. .seo s sinvg Piped Water 55.5 66.0 51.9 43.9 36.6 63.0 52.0 65.4 14.6 

ash inr Ve~hCC1* 
(A?. :houg&hons oehn. r use a vehicle) 2,333 324 260 383 329 253 218 281 284 

". uoLcs sinz Fip-d Water 63.6 6;.3 79.7 70.9 52.3 54.0 53.0 68.8 70.8 
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Table 12 (Continued) Percent of Households Using Piped Water for Selected Purposed by City and Quarter, IMP Surveys 

QUARTER # 
TOrAL I1I 1II IV V VI VII Vil 

Dri-ki- (All 

mzeholds 

C' 

"ouseholda) 

7s'ing Piped Water 

-ctseold3) 

F izseiold,J Pi ed Water 

18,261 

54.6 

16,561 

49.5 

1,731 

42.6 

1,6R6 

41.5 

2,069 

4-8.9 

1,838 

43.5 

2,348 

55.1 

2,080 

S3.8 

2,287 

53.7 

2,110 

49.6 

2, 447 

59.2 

1,307 

55.8 

2,466 

59.8 

2,145 

52,0 

2,299 

54.4 

2,103 

50.0 

2,614 

62,9 

2,291 

55.1 
Vai-' 

S-s 

?'.i te5K-i'-3l (All Hmiseholds) 

-uing Piped -,ater 

14,794. 

44.3 

1,331 

32.8 

1,799 

42.6 

1,393 

44.4 

1,o3. 

45.4 

1,856 

45.6 

1,893 

46.3 

1,943 

46.0 

2,114 

50.8 
3at.,i-. . AU2 

-.. us-h:'ls 

't2zteri-g 1 

7 -- sP;,o 1 

"sH-

. ou 

"sir 

iod) 

Piped Water 

seho1 5) 

Piped water 

14,247 

42.6 

13,155 

39.5 

1,379 

34.0 

1,201 

29.6 

1,723 

40.5 

1,c07 

35.0 

1,855 

43.5 

1,703 

40.0 

1,868 

L3.9 

1,766 

41.5 

1,788 

43.2 

1,683 

40.7 

1,757 

43.0 

1,721 

42.8 

1,869 

44.3 

1,750 

41.4 

2,006 

48.2 

1,725 

41.5 
Cardenni, 

" e 

'..-,:. 

d 

.c.,5ehcids 

Pipe-

v/ Garden) 
1,ater 

1,5Q1 

25.0 

89 

17.7 

187 

19.6 

149 

37.5 

71 

17.3 

383 

35.5 

180 

25.9 

336 

30.7 

177 

15.1 
Wa:eri- LiVe~c&~/i.o.1try (All Households 

'I 

raj1-; 

n- usehos 

Uivestock/pouitry) 

-in; Piped Water 

2,021 

27.3 

133 

20.9 

151 

14.6 

185 

42.0 

177 

26.2 

351 

24.4 

321 

35.3 

239 

32.5 

464 

27.1 
Va3 i~n Ve"¢eClds (All H:seholds who own 

"-

'5 a 

-

vehicle) 

s Piped iater 

2,133 

46.9 

133 

25.3 

192 

26.1 

149 

50.5 

424 

80.0 

491 

49.1 

252 

54.3 

239 

66.7 

252 

39.6 

::JP 7?abe 2-. (anarterl a'd Cobnired Tablrt) 
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Of interest in these data, however is an apparentspread effect" of the city water system; that is, the 
number of households in stratum I and III using piped
city water for specific purposes, although city watti 
was not their primary source of water (see Tabel 13).
A substantial number of such households reported using
city water for drinking and cooking, whiile a smaller 
number reported using city water for bathitig and 
washing plates. As expected, the use of city water 
was greater among stratum II houn,!holds than stratum 
III households in both cities. Vae higher proportion 
of non-stratum I households usinf, city water in 
Cagayan de Oro than in Bacolod is consistent with the 
larger nuaber of outside connections noted earlier. 



.able 13 . uber and Percent of Rouseholds Using The City Water System 

19O - 81 

By City Amd Type of Water Use, IMP SURVEYS: 

Oi!i 

CACAYAS 

'AsT 

rZ CRO 
EXi 
'T^T. 

A.P. 
S7A7. 

TL? L 

BACOLOD 
EXP. E.XP. 
STRAT. STRAT. 

I II 

EX?. 
STR.AT. 

III 

Jli -Oueholds 23,09b 1,163 -,b62 1,171 33, .4 l4,qq7 14,740 3,717 

-" 

-itr 

-

'a*&er 

L?-r gate: 

23,077 

6.9 

15.1 

17,Z3 

Q9.8 

0.2 

4,663 

45.3 

5is.7 

1,151 

21.b 

79.4 

33,454 

54.6 

45.4 

14,Q97 

19.5 

0.2 

14,740 

28.4 

77.6 

!,717 

-

100.0 
S . 

O&L;'? 
::L 

F~r I~L oodT 
210 

Z3,05; 
-

17,244 
-

4,663 
20 

1,151 
-

33,453 
-

14,997 
-

14,739 
-

3,717 

X 

.'- .d '.r 

Zi.v 

sj~ 
tiater 

50.i 

IQ.3 

39 

99.9 

0.1 

19 

24.9 

75.1 

-

18.3 

51.7 

20 

49.5 

50.5 

-

99.5 

0.5 

-

l.1 

88.9 

-

100.0 

I-. 

.... 

' : 

?A e .*, tee 

wat:r 

-:Lt7 eater 

IIs 23,050 

25.6 

17,216 

97.5 

2,5 

4,6$3 

7.1 

92. 

1,171 

1.6 

98.,6 

33,418 

44.3 

55.7 

14,961 

97.4 

2.6 

14,740 

1.5 

9. 5 

3,717 

IOC.0 

-:0-a-6 46 - - 1b 36 - -

- .j-v 

-, ' 

uater 

:-t, Water 

23,C0Q 

68.1 

31.9 

17,235 

59.5 

10.2 

4,663 

4.7 

95.3 

1,171 

1.6 
98.4 

33,415 

42.6 
57.4 

14.q61 

93.4 
6.6 

14,740 

1.8 
98.2 

3,717 

100.0 
. ....> 27 2 7 - - 36 36 -

.. . e 
6 36 
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C. WAter AvaIlab liy a d U.Lg 

Nearly al I hou %rho I . III both c ltIrc (94 percent ) hadwater oval IAble 2.4 hour, . day durling Ole M11| pe'r od 
(s r Tat'I I ). I 1i;, ar, r ho rOto v4'r tii 
prO)O it0 ,to ratt . II h)u , trtr tl. p,, 1 wat v r
availalflI 1hy i v 2. hor r.I AnI / fwt-( t't:, t *. 

'.r r io 1lv i ad t 't 1 
-

C .t. tra t 1., t.'4 1 

Table .4
 
PercTent of I; o $--h It'1 6. 1 Ih It r AV~ ~A!a I r ~ bo 

da - 1 LI Vm~-

(;!,ro'y,'. l, aroclod 

"0or 3 A ii ILl ota) I r I I _ I 

rotalilou seho liJa !i." | :',,t .;€ i.,3 1 )t J i, '.. :,.*q i 74g , 
a h9.MA v i e. 1'i i WJ 7 

Nhot AvaiLa L r. , *, 

.iource of VLiai I IIIMP "a 1et 

s'ea t A a i )11ty
vJ)u r'C 

III') ,mt Vjir ivtltlfIrt) )o ro l t WSt 4- i t - ' lii t It .s 

rbbll 15
 
lerrnt of Aii~tt
3'.1t sIail&,,,c )i ;l& illa 

IttIjgio)loat 1 )* ' .. gI , ',t, tt 1I it 
hot 

AV- I Arva I I 
-

v I , Ar- I 
Tatarc o,01 A1Alt iItIit 41 . ailt 

Paiped Iioldo 
 1t4 1,!' 
 $tit!l ! ,
 

tilprd ()- t $lilt ,,t !.l 
 t t 1 i 

Op~ r.A wt,l (4,, 4+110 t#!! 

irr(4 o, I I* I #,ip l iit I cl 
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Although water 
was reported to be always available to
most households in both cities, Jver two thirds (70%)

of all households stored water during the 
sHP period.

Nevertheless, the number of households in,all 
strata
 
storing water has declined significan'.ly during the
 
INP period. The decline in the ;,r'portion of house
holds storing water was greatest among experimental

Stratum I households in both cities. 
 (See Table 16).

The IMP quarterly survey data she.id no 
clear seasonal
 
pattern in the 
storage of water, suggesting that water
 
storage Is a year round practice.
 

Table 16
 

Percent of Households Storing Water, Baselin, 
and
 
IMP Sur.-tys
 

Baseline 
 I M P
 
T I II 1II T I Il 111
 

Cagayan de Oro
 

% Storing Water 96 96 59
95 100 52 76 81
 

% Not Storing Water 4 4 41
5 - 48 24 L9
 

BaLcolod
 

% Storing Water 
 93 88 96 100 78 63 90 92
 

7. Not Storing Water 7 12 4 - 22 37 10 8 

Source of Ditas IMP Table 10
 

Sigrificant differences In the proportions of
 
households storing water by major water source were
observed in thi IHP Surveys (See Table 
17). Households
 
with inside piped connections were the least likely to
 
store water in both clties.. In Cagayan de Oro, house
holds using pipepr outside connections or covered wells
 
stored wrter in s a llet proportions than those using
 
epen wells. Overall, storage of water was 
less common
 
in Cagayan de Oro than in Bacolod.
 

http:significan'.ly
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Table 17 
Percent of Households Storing Water 
for Household
 
Activities by City and Hain Water Source, 
IXP Surveys
 

Cagayan de Oro Bacolod 
Not Not 

Total 
Storing Storing
Water 7. Water 7. Total 

Storing Storing
Water 7. Water 7 

Total, All 
Households 23,057 59 41 33,454 7B 22 

Piped Inside 9,519 37 64 10,776 53 47 

Piped Outside 7,704 72 28 4,221 89 12 

Covered Well 31001 69 31 11,158 92 8 

Open Well 1,776 87 14 6,439 87 13 

Other Sourceaz 1,057 85 15 860 95 5 

Source of Data: 
 IHP Table 26
 

* Includes rivers and other natural bodies of water, collected
rainwater and purchased water from paddlers/vendors. 
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The IMP surveys also gathered information on the
 
proportion of househelds desiring greater quantities
 
ef water for selected household purposes. The survey

estimates for the 1P period are 
ahown In Table 18.
 
Fever primary users of city water (i.e. Stratum 
I
 
households) in both cities reported a de:;ire for more
 
water than did Stratu= 11 or 111 houaL' lds. 
 Overall, 
Stratuv II and I1 households expressee a desire for 
more water In roughly equal proportion.s. During the 
IMP period, hovever, about one-third of primary user
 
house'.olds in Cagayan de Oro and 40 percent in Bacolod
 
desired more water for household purposes.
 

Table 18
 
.ercetit of Households LDesiring More Water by Indicated
 
Purposes, ZHP Surveys
 

Cagayan de Oro Bacolod
 

St. St. St. St. S. t.
 
1 11 1ii 1 11 111

W , (7.) (7) Ml (7) (70 

Cooking 39 56
47 42 61 6
 
Washing Plates/Utensils 38 46, 
 55 43 (j2 65
 
bathing 
 35 5i1 bO 43 63 69 
Laundering 38 54 60 43 61 65 
Gardening 29 5024 44 4h 69 
Watering Livestock/ 

Poultry 30 61 54 79 56 67
 
Washing Vehicles 11 34 50
22 31 39
 

SOURCE Of DATAI IMP Table 
5
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Data 	on the frequency of water use Zor major households 
uses 	 show the following to be the ",edttnusage
frequencies in all strata in b.oth 	rl&Ies during the
 
IMP period:
 

Household Use 
 Median Frsueny Uof
Use
 

Cooking 3 times per day

Washing Plates/Utensils 3 times per day
 
bathing 
 once a day
 
Laundering 
 once a day

Watering Garden 
 once a day

Watering Livestock/Poultry once a day
 

Thus, there is no evidence that the availability of

sanitary vater" has affected vater usage patterns in the 
study population. Further, the IMP qucrterly survey
data do nut suggest any change over time in the 
frequency of water usage for household purposes. This 
does 	not, howver, preclude the possibility that 
greater quantities of water are being consumed :y uier 
households on each occurence of water usage.
 

ua-It1
D. Wa teO ... 

This 	section presents two 
types of data relevant
 
to the evaluation of water quality in the study 
popu lIt ion: 

(I) 	 the results of bacterioloyical analyses perforsied 
on samples of water nt various pointi. in time 
durinl. the IMi period, and 

(2) 	 data on water-related satltary practices, which 
are eymptourat c of the study population'% 
perception of thei qu..l I ty of water obtained from 
various *outces. The latter type of data Iiclude 
the Incidentc . of ,reatent of drinklg water 
(i.e. chermical treatments or filter inp ) 	 arid Iollilng 
of dri nki r water tot c'nmumpt Ion of children 
among study population household. 

Direct data on water quality were obtainend from 
two lndeprtIdet sourcera tihr results .f WAter DistriCt 
bacterOological analyses prforr.ed dutrrg the study
perio ard bacteainloical analyses periotrned on water 
sample& from a sa411pIe of aurvey houbeholdt as part of 
the !HMP surveys. 

http:prforr.ed
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The 6ater District fnlotmation provides a yrarly
3ummary of the bacterbological analynei of water barplesconducted by the Water District during th,. 1977 to 1081period. The water analy.se Arc *",eriodlfcdlly carried outby the W'ater Distrlct laboretories based uorio watera'mples collected 'ro-n the tap from a nurhr of cone.
tions or directly Trov:i the- trs! r.vOL Oi. tor otherhand, the water SArnp1iCa colle-cted a i part o1 the
 
quarterly survvys for the 
 periodi boverbrr 1979 toSeptenmber 1961 wet e tAkern Irori the aCtuaI drinkinF
 
water supply of households. 
 if the households did not 
store theIr drinkit, water, th,, sarmplr Win. collectedusing the arn - contali.er 
used 

(I. . gltam, pitcher) typically
by the. household in olta ikrli d:init:K water 

directly from the snurce. If a a tvl t.d household

usual 1vy torced Watt~ 0 t W.3 tAK
C 1 Irom tht i t (i' rd
 
Supply. TL it1telit of ld s.at, 
t uist Jct art1ystl ' is todeter .inethe quality of water proeu:,d 1, the )istrict
whereas the hou shold surV.) m.anlysr s att nipt to i se. sthe qualI ty of drinklgaj wtti.r HJvrn th. airtual ..ources
 
of water 'at; i ,ari t t y 
 tic hO 

hanrilliti of water.
 

p ,a o! 1U. ,f' o Id on 

the C a i,.y an d r ( ro Wa t 4z I)i !;tri( t d nt. it d l At tha t. 
the Water tr ha vt 

high propurtlot of 


) c 1 ,t h t produb I t j a oi !, tetIlly 
Water, roref- w_ witth t01.1; nl.,( ty


percutnt of tI, 
 :, , I s t, td Fc'mt1Llt wat,. o.tirety
Standard. It. b1c t141 lod, , r a.. a d,#cl i' tt 0-' pro
port io:i 
 oi %', t , 5a,* , I t 4-, t, I a - 'Il mid i t-i,

Govir r riatnt of thr 
 'llI t) i;, ! tarhid.Ari in l1't to (

percent rimm 7 
 pe rcvnt in Iti9 8. _, lticr 1Ci9, tork pro p or tI or of pIri! t i t '.ot ha . Ih ( v .',%, enc h
 
yea , re c(hini. 93 I r4 ,tn It I' I.
 

uu I , of Wit r DIntrIrt i r te I r)o,. Itcs 
Atkal y %e . y- Cit': I'k Ili ; IJ 

C.lI ' A!,Ij 'YI. Af 
WA1M (J..AL H1Y 77 7 7'o":1- : - ...... 

SA f v (7. ) hID 1; 6i f 
Un -,safe (t) 20 ! (1 

hAt'A LO* (1S5 . ) ' ?l , I
, a f ep( 7 

Unuaatr ('.) 2) 31, 12 

SO iA(.' t. (0 1OA IA: Ilco I od I ty afill (flai ,I (i, o C I I 
Wa It l)1 t t I ( t Iet )f d . 

Vai %;i t c tar,1 I %3 r I t , wt tt tri 0Ii- Irktbal I.Ity .A'-ipl' % ,,k% 
Ain 

t t tv.' nrej P.1 0.o
L . I ] . it tlot - t t * -;rtirvr) t; , i m t th, It I v , 1r : l|, 

; 
| | 

.kt a1ytrd .4 . |,.-1k1 i ot I111vrv -.-, - u. I i r It t I). 

http:contali.er
http:analy.se
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The IP survey data, which take into account thehousehold sanitary practices on handling of water (mans of
distribution) as 
well as water quality at the source, lead
to somewhat different impressions. The results oi tlw
bacteriological analyset performed as 
paut of the household
surveya, shown in Table 20, 
indicate that only 19 
percent
of the teats performed in Cagayan de Oro during th, 
1980-81
period and 
50 percent In Bacolod met 
safety standards. In
both cities, the 
proportion of household3 vith safe 
Water
was higher in Stratum I than In Stratum III 
households.
However, 
It should be recalled that substantial proportions
of StratLlin II hnuseholds also use 
City water, especially for
drinking, although it 
is not 
their major source of water
 
for all household purposes.
 

Table 20
 

Percent of Householdi with Safe 4 Unsafe
Water by City and Experimental Stratum:
 
Baseline and IMP Surveys
 

BASEL t
INV I H PT 
 II III1 11 Ili 

lyk> DE ORO 

.%I, All liouseholda 
(No.) 25,474 12,526 9,938 1,260 1l,724 16,977 4,57b 1,171


ife Water (7,) 8.6 8.8 R.6 
 5.3 18.5 20.0 15.5 
 11.2
 
09afe Water 
(7.) 91.4 91.2 91.4 
 94.7 81.5 
 80.0 b4.5 
91.8
 
iunclusive (ho.) 
 3,764 1,686 1,'14 197 
 112 112 
 -
 -
.sing (140.) 1,5-0 
 761 620 39 
 261 17o 
 7 

,1, All Households 13,862 10,887 18,561 4,072 32,665 14,399 14,69 3,607
1.e Water (Z) 22.9 
 33.8 22.1 
 49.3 

"al Water (7) 77.1 66.2 


4 !5.7 40.6 18.9 
77.9 100.0 50.7 44.3 49.4 P.1.1
 

,orlclusive (lo.) 
 5(05) 426 79 790 599 
 bO 1I
 
1 2 3 3 1 6 0 7 3 ..... 

tr of Data* 
 IMP Table 22, babe11re Tahle 105 



Neverthlesa, improvenents in wLter qiality since the
baseline survey (1977-1978) are evident in both cities in
Table 20. In Cagayan de Cro, an increase of 10 percentage

points in the pexcent of households with safe water was
achieved during this period, while the 
increa,e in Bacolod
 
was 26 percentage points.
 

A trenj toward increasing proportions of safe water irevidcnt in the IMP quarterly surv,?ys, 
displayed graphically
in Figure 1. 
Although marked by fairly larte quarterly
fluctuations, an upward tendency in the pr-)portion of water 
samples tested "s safe is evident for 
both cities. The
 
trend is, however, more 
marked in Bacolod than in Cagayan

de Oro.
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The quality of water tested during the 
IMP period

varied significantly by the source of the water 
(See Table
 
21). In Cagayan de Oro, the proportion of water samples
 
tested as safe from piped sources and covered wells 'ere
 
not significantly different, 
buL both were significititly
 
higher than samples taken froin open wells other
or kources.
 
In Bacolod, water samples taken from piped sources 
tested as 
safe is in significantly higher proportions (59 percent)
 
than did samples from wells or other sources.
 

Table 21
 

Percent of Households with Saft Water 
by City

and Nource of Sample Water, 1MP Survey*
 

Source of Samp'u Iater Cagayan de Oro Bacolod
 

Piped 13.4 58.6
 
Covered Well 
 16.8 17.7
 
Open 6ell 
 16.4
 
Other Sourcei 
 7.4
 

SOURCES OF DATA: 
 1Ii' Table 25.
 

ArFigures 
do not aj.ree with Table 20 due to taisging data.
 

The bacolod 
IHP quarterly survey data are cnriiaistent 
with tht results of the Water DistrIct 1,actetiologtcal
analyars in 'howiig a positive trend in quality ofthr city 
water in the 1979-19 il period (.,er Tsbel 22). The data 
for Cap;ayan de, Oro al sug er t an upward trend, althouKh 
the differences between surceessive data pofrt.3 are not 
signitficanit. A pos ilble explanation for thli result 
involves the betwilq1 titlesdifference the With 1esJect 
to tie loration of piped concec tloi u-ed by householda 
noted earlier. A hAliher prrpott ion of user hr-ui eholds It 
Bacolod than in Cagayan de Oro l|ave innide pipe, conner
tiona and thus have less exposi,:e to the risk of water 
contamination associated with the use of contamitated 
containers for fetching water fOre outside piped souice%. 
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Table 22 
Percent of 
Water Samples from Piped Sources Tested
as Safe by City and Time Period, Baselihe and IHP
 
Surveys
 

Time Per-lod 
 Cagayan dt 
Oro Bacolod
 

Baseline Survey* 
 If,) 
 34

19?80** 
 14 34
1981** 
 17 
 72
 

SOURCE O? DATA: 
 Baseline Report Table 8 and 
1i'P Table 25

(QILa rter ly Tables)
 

Fourth Quarter 
1977 iti Cagayars de Oro and Fitr st Quarter 
1978 in Iaco)rc.. 

*w Perceritages ashowTu are averages of the quarterly surveysfor 
eAch year. weiLhted by the sample size inreach 
quarter. 

The IMI' survey data shr,w a clear relatioriship betveenwater quality ar,e the prartict, of storr,L water. in1 othcities, a sia tilf catit dit ferenice li the propoi tion ofsamples tesced wateras safe is (ti, ive betwger, houaer, ld whostore their drinkIr. k water anid thuxe that do r.ot. IabIa23 shows that 3 3 perc ent o (Iit ti!% t(. jarnp It& of wate r i tCaLayast de Oro were #afe for dI ri .i:i.j compared to only9 Pirctt of torrd aam lp d watr . *lIIjarly, 75 percentOf urator 
were 

, ramled drir4 rip, water 4aimple a lt bacolot,tei ted ai uosafr for drit~kiti (. uorap to only 36nec 
percetrt of thcse store! i .
 

Thete re--ulI leaIa II l , Itate 
 the acarura f distributton oe water a 
a iaMjo r a ,vr t of proXa,. Ir ender d toprovide a !f tary witrr tit t ar . t Io vulatlot a" It shouIdbe noted, ht,4ev 1 , I e Iti far as the pro; or tIr r.hou r l.! a tor I ofl o t aA dteI I;r#I t, I th it Ic dur I itthe I ih, perio !,e h lily hai (ofI tt t IIr tIc I r rea11tnK p op rl I (it of aA fr Wa t I a rtp11 % 01 ar ItYIF 1 I 1t e l iSurvey daIa. It ditr ? in I It,%. r v,t I ther Ii ,rp. p Ia t ?SOw r 1,|. tolI tP i, o I W a r" I I t a N | C.a y$, dai(Cotaparr(I vI.'t h h a(r,Ir), (Ii y a Iit ( et IrI du ta a1- t e Ye Athat storake of u, te, I m oat@ r nr--,r 11 Ir a n , f! that nCagaya ric Ortt (refert it lle 7). 
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Table 23 

Percentage of Households with Safe Water 
by City and Whether the Sampled Water was 
Stored or Not, 1I' Jurvey. 

Cagayan de Oro eacoloe
 

Stored 8.h 36.1 

Not Stored 33.0 75.0 

SOURCE OF DATA: IMP Table 21.
 

The IMP survey data sug~oest that households In the 
study areas view the ir sources of drinklIng watit as unsafe, 
or at least behave Accordingly, in 3ubstantial proportions. 
Table 24 shows the propr, t iort of househo Id s who f I ter or 
treat chemically their drinking water by major , urce of 
drinking water. Overall, the prolortior. of hoterhold wt:c' 
filter their drlnhlir., ware 1 s i,tlflcaitit y 1,I, r In 
Baco lod thin ill CAJiyArl de OrC While the- two c' t e are 
not signfificantly differet wfth reApect to tl.e piopoTtion 
of households who treat their drIr . ig water c i cally. 

Table 24 

'ercent of Households Who Ireat D Inkini Water by 
Major Source of lVrinking Water, IMP Surveyo. 

_-A_ teo __ Baconled 
Source of hy Z'A Init Iy Usi np 

Drinking Water filtering Chercol, o iltcrin" Chemicals 

Piped Inside 14. .€ i.1, 51 .4 1.3 

Piped Outside 11., 1 .4 .(.C 
 1.2
 

Covered Wel 76.4 13.2 73.3 1.7 

Open Well 44.1 11.8 fls.s 1.3 

SOURCE O1 LAIAs IM( 1able 40. 



- 39 -

In both cities, significant differences in the 
proportion of households treating water are 
obse ved by

maJor source of drinking water. In Cagayan de Oro, 
house
holds whose major source of drinking water was an open we'll
filtered water in significantly higher proportions than 
did households with piped sources ot drinkiny water. The 
difference between piped sources and covered well% was 
also marginally significnnt. 11ousehold.i uasi , wells 
(covered and open) treated their 
drinking water chemically
in higher proportions than did households with piped 
sources of drinking water. 

In Bacolod, urers of open wells for drinking water 
filtered water in aignificantly higher proportions than
did households using any of the other sourcei. Users of 
covered veils also diffeted from users of piped sources

of drinking water In term, of the proportion of households 
treatirX drinking water. There were no difIerence, in the
propoition of households treating drinkini. water chemically 
by source in Bacolod. 

Households In thie study population also boil drinkitig
water Intended for consurption by child-erk it, substa ntial 
proportions (See Table .15). The pattern of city differen
ces is the opposite oi what 1 obirved with rePect to the 
treatment of dinking water, with Hiher proportions of
household. n Cagayn, dt, Or,, bol1in., d Anking. water for 
children than in bcolod. lnteres.ingly, these data
indicate that householdi with piped sources of water are as likely to boil childreita drinking water a! households 
using wells for drinking water In Bacolod, and only 
marginally less !Ikely In Cagaysn de Oro. 

Table 25 

Percent of lHoulpholds Who Poll Childret's Drinking
Vater by Hajor .ourre of WrinkinK WAter, IM[ Surveys 

Source of
 
Drink itq WAter CAaair de Oro itacolod 

Piped Inside 45.0 

Piped Outside 
 30.7 23.5 

Covered Well 50,f 21.7 

Open Well 16.0 

SOURCE.OF DATA: IHP Table 7, 
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E. Health and Nutrition
 

For this 
study, the main indicators of water-related
 
impacts are the nutritionAl 
status of children and

incidence of diarrhea aniong children. On both tht,
baseline and i nterlim monitoritq surveys, CU'asures of 
height, weight antd incidrnce of diarrhee' n the 21.
hour and 7 day pe'riodi prior to the iriterview were
ottaitied fo- all cliildre,, aj,.rd 0-4 ye.'ir, in, 'ple
household . The 1.aseline data showed that rio aitril 
ficsair differr icej existed Letwe'e' the three experi
mei,tAl strata 
.iIth 
respect to to1-e vartabirgt , although
the I#ve-1 of nc Ide ticee of GI A rrHiee ait i a Itut titn 
differed betwee-r citlei. 

There were two r.niofpuritca exaizirinU thie' ' In,' lstors 
durin 
 ti r inteir Irn r.orito tot. period: (I) to dr-terr-ine 
vhethe i the impat Irndi catori had changeJ tic(:e the new 
vater myteni .e'rr conple-ted (2-3 years latert), and
 
(2) to deterin, vhethe: 
any oliferenc had developed
be tweern th r r Rp rie satrta ta.! ,ta1 

7the rr.s, It v A rr, i t.a Ier 2t -r.1 2f tA the,
Aase--le and inter Ir Hord tat lrwi surveys (the merged
iHl' data al I.1 t ter$- e1 qu9 t Cntibitied). At the time
of the IMiP -i tdir'. there were at III tio tcantf 1C 
differericet hetwe't, the ex-,! rri- tal strata . weve g
theseI te-C a 1. to e' $'N.- 0 verall I .,Irveer, iI1 Allstrata wlthi 
 r e,:a t to th - :,! I Atort , r pe- Cali I y the 
dtat rhea rat - Lt ( yaa 1.de Oto. "tfeV r result w re 
not, however, 
teat (I fror iIr.iI c nce. I i.)a "rpert
aasesarile't " 1 ac o, IIit'r' a tetr t tollow-up 
sutveyi ure coLpete ItrI I .
 

-Anal yas# of the hteAlth and nutritino data vtvie 
qJr,der taktrI ot ti rep r t because of th)e r eed to
 
apply mote refl
17.', I st tta r aI pt r, r toI (r s t tie te 
data. A( o r 11t y , theIir s t a d Itpi I a '-d ,e r sho u Id 
be v Iewe-A aI jIIel Irita I y '0.rthe-r !a I.- Aeput t(pp. 21) for a d!arusiIon of wethmodc,r,icaI 
 eqtltr -
Mse nt 4 



Table 26 

Porcent of Chlldreti 0-46 Years of Age *.,prerbct 
Diarrhea it the 24-hour. Pe( redit th .uz vey ty 

City and ritperirn '.ttaau Fa, init , tia iimr 
Survey&.
 

base. I t tit IMP I.a st I ttra IMP~ 

Total Childien 0-4 Year: Old 21,tbiq 1? 19 3t,ti2) 25,)05 
Total With Olorrhea (All 

. tratu,) 7 

I. itratum II I 
1. 3tratuii ! I 21. 1 6 

SOUI(cr UY [JA'TAI 1I) ,Ia e 2 4 blaellt-r 70t Io and 4. 

Table 27 

keo cent of (,hililer, 0-4. le&- I )f At, V.uttl Iforie 
Statue by City .:,e 1isperler,.stil ,tlr til, Zt.relLne 
and I:P 'burveyi 

LMLSA!a Ir' ('V, he 1I 1 

tialle I|tt IMpII', I tItr1 

Total Chl I dri+ 0- .4 I 14 , 14. 1 e 19 10, 1 is, 

l O ll~l {vi 1ot a. !,tht , 

0- 4 YeAr 
2.".tliatu I 51 Y . 

tf 4 1, , , 

0Ot a 1 +l , 1 (-+ "leaf 6)

VI *.i t. a ' ? I I~ 37
 

7. ,,t.r, ii '1 ISD 35 3!6 
. .t a?u. I t) HI ')b 3 

Se C orid [e, t e ' a I iru I I shr 4 

(Tot a 1 (111 1 i f r . 6 - . Yela~0 

I '.tta li+n I 1 7 4. 2) 
".t1a I k , 1 I I I i 

1.t tA 'tii wL i il I , lea 

.~. ii* . i l I II i 
7. ' .a,, i 4 P 1 

Vl 1''T"4 fI5 .r i ' 6 s IP Ia') 
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One of the objectxves of the baseline survey wa!. to 
observe
 
associations between these main indicators avid 
othet
 
variables collected. Several sanitation related vL.icables
 
were found to associate with the incidence of diarrhea.
 
These include the household's method of excreta diapcoal,
 
type of bathroom, the distance from the house 
to the toilet,
 
frequency of handwashlng after using the toilet and after
 
children played outside, and the method of garbage disposal.

The child's age and nutritional status also associated with
 
the incidence of diarrhea. 
 It a subsequent multivarlate
 
analysis, come of these relationships were found to be a
 
consequence of 
a single underlying relationship between
 
diarrhea and the method of 
extreta disposal - (See baseline 
Survey Results, pp. 56-59). 

These associations were disccvered in a ,ivariate aralysis
 
intended to isolate variables that were Idrther studied in
 
multivariate models. Some 
of thr variable. that were found
 
not to asociate with diarrea during 
thee bloariate analyasi
 
were water quality and main water 
source (i.e., whether the
 
household used piped water or 
not). It wa.s 1,o,tuLated that
 
thin could have 
been due, in part, to the st'all number of
 
households that were discovered to have 
"safe" wate.. 
Although these relationships will be thorougHly invvestilated 
once again after the follow-up surveys art corplrted, the 
IH! data were also examined. It wn.% found that -he water
 
quality was associated with diarrhea tlm'.s 
 tine it Bacolod.
 
Thia association waS not significant for Lagayni ue Oro,
 
however (see Table 2b). Source of water 
wa still found
 
not to associate with incidence of dierrhea (see Table 29).
After the follow-up survey, exten.:ive aualy..is on these 
and other variables %till be conducLed. 

Table 28
 

Percent of Children 0-4 Years Olt Experienclng
Diarrhea in the 24 Hours 'zeceding the Survey 
By quality of .,amplcd Drlikin& Watrr and City. 
IMP Surveys
 

Cagayan de Oro hlcolod
 
With DfI arhea With bWarrlea
 

With Safe Water 2..
 

With Unsafe Water 
 4.7 10.9 

t
Source of Datag IMP Table 17
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Table 29 

Percent of Children 0-4 Years Old Experiencing
Diarrhea in 24 [tours Prec,edfng the SurveyBy City and Type of Water Source for Drinking, 

CajAyan de Oro Bacolod 
With Diarthes With Diarrhea 

Piped from City Water System 
 4.1 
 6.1
Covered Well 
 5.0 
 11.2Open Well 
5.6Other sources 5.8 . 

Source of Data: IMP Table 16
 


