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notably in Cagayan de Gro. Overall, a higher parcentage of city
water users had safe water than did households usfng other
sources. The survey date, interpreted in the 1ight of (he results
of the Water Diatzict analyses, point to the fetching and storing
of water as sources of contamination.

While the health and nutriti{on duca were not subjaected to
statistical analyses for this report, there gseems to have been an
iaprevement in the health {ndicatnras since the Baseline Survey,
psrticularly {n the f{n:zidence of diarrheas in Cagsyan de Oro, A
full assessment of the health impacts of the project will be
perferaed io the final projec: report,
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Thie report presents the findings of the eight quarterly
surveys comprising the Interim Monftoriny Phase (1MP)

¢f the Provincial Water Project. The Local Water
Dei{lities Administration, with the assistance of the
U.S. Bureau of the Cansus, managad all gurvey related
activitias during thia phase of the pro ject evalustion,

A finsl raport assessing the obperved changes {n the
key indicators fron the Baseline Phasa %o the Follow-up
Phase wvill be fssued after the Pollow-up Surveys are
completed in 1983,

Purpose of the Rvaluwat{ion Study

The evaluation of thia project was Tequested by AID for
the following purposes:

l. to provide information on the health {mpacts of
{oprovemants {n water systems;

2, to assess the performance of the LWUA in cons-
tructing and rFaintaining the water systems; and

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

One of the wain concerns of the evaluvation team was

thst a fundamentally sound approach to impact evaluation
of water projects be developed. It was recnmmended

that the basic study design be expandable to accowmmodate
larger, more conprehensive studies, reduceable to some
maller form for apecfal purpose studies, and applicabdla
to pro jects in other devaloping countries,

The major questions te which tha evaluation study {is
directed tnclude the folloving:

l. How are the water systeos performing?
2, Who 1s using the water from the New systeoma!?

J, What are the short and long-term health, economic
and socfal benefits to the users of the water
syateas?

b. Are there caysal relationahips batveen the fmproved

Water systens, water use and the observed short and
lorg-term henefits?

5. UNat are the prefarred health and socfo-sconomic

Eaasurement teconfques for this type of evalustive
study?
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C. Study besign

1.

Stratum 1

Kesearch Degigg

In order to obtain valid Measurements of the health
and economic benefits from the {mproved water
systems, the study adopts a quasi-experimental
design using three study groups. Two of the se
groups are experimental groups in areas served by
the project, while the third {s a coutrol gToup
located in areas which Are net to receive city
water connections within the study period (January
1978 - January 1983), The three study groups for
the evaluation are as follows:

Experimentalm§£1££yghj consists of “ouseholds

using piped water from the cfty water system as
their mrjor source,

Experimental Stratum I1 consists of households
located (n the Project area whosc major water
source is not the existing city water system; and

Cxperimental Stratun 111 consists of households in
hon-pro ject areas,

Baseline Irterim Monitoring Follow-up
_Sutvey  __ Survey Survey
0l X1 02 03 09 ----- 010
Ul O2 02x2 OJX 09 ----- 01”
% %, % Og === %10

0, represents the Baseline Survey conducted belore
tAe project implcmvntation, 0? to 00 represent the
efght quarterly monitorfn; surveys, ‘and UIU vepre-
sents the follov-up survey,

Xl represents the intervention of ftproved wvater
i€rvice o houselalds previously connected to the
old city warer fysteo, while X, represents the
accessibiliey 1o the new/dmproved wates system for
those hourehn]d- fo the project arcas whose major
Water source wasy pot the old system, The g intor-
vention will occur over time na more houwsendlds
thoose to connect to the system, Thus, fr {s also
shown after 02 and 03, Oa, vic,
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The design lacks the equal number of observations
both before and after project intervention thet {:
character{stic of classical experimental designs.
However, the use of a comparison group allows comps -
tison of trends in effect and fmpact indicators over
& 4-year period after the treatments are introduced,
in addition to comperisons between the baseline an-
subsequent observatinns.

Verfables Included in the Study

The following {3 a list of key variables to be used
as fndicators {n the study,

Health Impact Varifables

Incidence of diarrhea among children
Nutritional level of children

Economic Impact Variables

Household {ncome

Income from water related activi ties
Days absent fror work

Mecical expenses

Fire daxmayes

Tize spent fetching wates

Water quality
Type of water source
If supply s enough

FPactors Affecting Wacer Qualfty

Storage of water
Bolling of water
Treatment of water with chemlicals
Filtering water

Factoras A!frcpig&mﬂusciﬁliﬁil(ty to Ofiseasery

Breastfeeding of children
Nutritional Status of children
Weshing bandn, d{shes, frovits
Garbage dispeunl

Waste water dispuna)

Location 6/ bathroom

sharing ¢f bhathroom

Type of toflet

Lozation of wuilnt

Sharing of voflet

Disposal of (uflet water
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11,

Characterfstics of Households in the Study Areas

Demographic variables
level of living indicators

The Interim Man{torirg Phasge (IMP)

The Iuterim Monl{toring Phese was conducted for the primary
purpose of documenting significent developmeants {n the

of tha Bacolod City and Cagayan de Oro City residents.
Specifically, this phase geeks to &scertain the short term
effacts of the new or lmproved water 8ystems on the qualfty,
use and supply of water, a2z well ag on the heeith and
autritienal status of the househoid members, The IMP wi]}
seek to answer tle folloeving types of questions:

1, Has there been an fuprovemant in the availability of
vater since the new Bystem started operations? Does
the {mproved Bystem meet the needs of the population
served? How efficiently are the new svstems operating?

2. Have there beon any changen in the patterns of water

usage enong atudy groups ziuce the laprovement of the
valer system?

J. Has quality of wa-er anong households within the project
breas lxuproved sitce the nes or {rproved system became
operationaly

4, What changes, {f any, are observed {n the health status
of the howusehold members, partfcularly smong childrer
under five years of ape?

The data generated by the Inp Jurveys arec ¢» be utilfzed
In this report fn several ways to address the research
questions specified above. In additdor to excmini{ng the
Inp Guarterly data for trends {r key indlcators, the

etght IHF quavtarly 2ur¥ays will be comtine d {nto a single
20t of antinates with a time reaference at the nidpoint of
the INP WITey round (npprozlnate]y Koverbar 1940) and
cempared with (he basel{ne survey data ir order to ARNess
the extent and Bature of changus thet have toakern place
ofrce projert foplenentation., The conbined quarterly data
vill alsg be utilfred to examlne crosn gectiuns! relavtion-
shipy suotg kaey Indfcators, once arsin vith ¢ tine refevence
ot the sidpoeint ny the IKP surveys, Por the purpoae of
monltorfng slgnfficant praject development,, dutas from
Ctlar mcurces "re also fucluded tn this report.  Relevant
dats patherad by the LYYA from thr “Yater DSstricts {n
Cagayan dr ore Clty and Bacolndg Civy vere tucluced in
Ordet to nrovide o ontext for the dnterpretartion of the
Paveling ang IMY avrvey data, wv vil) ap tn provide

toforvation gq Varfables uol coverad by th- househeld
*Lrveya,
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D. Analysis of the INP Nata

—

Unless otherwise indicated, all statistical statements
contained in thi; repor. were tegted using convant!ional

means and proportions {{.e, t-tests). In conduc ting
the astatisticel tests, confidence intervals of + 2
standard errors were adopted as the standard (i.n.,
the 95 porcent lavel of confidence),

Differences significant at the 90 percent level of
confidence are referred to in the text a»n "mnrginllly
significant™. The estimated ostandarg erroro providing
the bazis for thc statistical test were calculated

80 a3 to reflect the stratificarion &nd clustering
procedures aexployed in collecting the data,

IV, Results

A, Water Syntex Development

This aection presents data depicting the operational
status of the project watrr systens in the cities of
Cagaysn d: Oro and Bacolod during ths 1977 to 198}
perfod., The dnta presented in this section were derived
from the records of the respective water districts,
Cowplewentary survey data describing the sources of
water among study arean households, patterns of water
Usage, woter quality, and nutritional conditions are
Presented in subsequent sectiorns.,

Constiruction of the new city vater systemas in the
cities of Cagayan de Oro and bBacolod vas coupleted in
1978 and 1979 reapectively, at which time each city
WaAter system had approx{mately 4,500 actfve connections,
Prom 1978 to 1981, the number of active connections
(telldentlal and Comuerci{al) more than tripled in
Cagayan de Oro and more than cCoubled {n Bacolod (see
Table 1), Rap{< grovt) in the number of connections
began earlier in Cagayan de Oro than tn Dacolod, with
quarterly growth rateas averaging 1Y percent during the
w8id-1978 o nid-197y period as compared to Just above
l percent {n Bacolod (see Table 2). In Bacolod, the
Tost rapid growth oceured In the wid-1979 to mid-1940
period franediately after the eons’ ructlon of the new
System was completad, wveraging atout 19 percent per
QuAaTter, In the laat complete year for which data was
available (1981), Quartterly grovth rates were § percent

in Cegayan de Oro and sHyghtly atove 4 percent [n
Bacolod,



Tabe 1

Total Number of Active
by City Water Districe,
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Counections to
Year §& Quarter

the Water District
1 1977-1981

g!lftef

First Quarter
Second Quarter
Third Quarter
FYourth Quarter

Firast Quarter
Second Quarter
Third Quarter
Pourth Quarter

WATER DISTRIGCT AND YEAR

1977

1978 1979

4,022
4,167
4,311
4,507

Data
not
Avail-
able

——————

CAGAYAN DE ORO

4,741 7,543
4,958  §,124
5,824 9,206
6,627 10,118

BACOLOD cITY

4,286 4,414
4,332 4,540
4,363 4,997
4,375 6,016

11,007
11,962
12,824
13,479

7,738
8,746
8,961
9,370

14,147
14,811
15,682
16,415

9,709
10,396
10,689
10,980

SOURCL OP DATA:

Table 2

Percentage Crowth
Water Districes,

Bacolod City and Cagayan de
District Kecords

Rate of Active Con
Year and Quarter:

1977-

1981

Oro City Water

nections By City,

QUl!ltf

Firas Quarter
Second Quarter
Third Quarter
Yourth Quarter

Piraet Quarter
Second Quarter
Third (uerter
Yourth Quarter

e e

S0URCL OF paTa,

WATEE DISTRICT AND YEAP

1977

——————

Data
not
Avafl-
able

5
4
17
13

ettt et e virm e [

19748 1979

CAGAYAN DE 0o

)

[S-REV_ Y. )

.8
7.7
. 11,3
. 9.9

BacoLon CITY

Pl T )

1
7
.)

SOoOND

1
G
0

N

1930

(=l I -

Detfved from Table 1.
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The volume of city water consumed by residential
and commerciri custowers of the Water Districts has
also incressed markedly since the new water systems
began operations (1979 in Cagayan da Oro and 1930 in
Bacolod). The data on cubic mataere of cicty water
consuned par year in the respective water districta
showa in Table 3 indicate a ygrowth pattern which roughly
parallels the growth {uo the number of active connections
in terms of the periods of most rapid growth {n each
city (refer to Tables 1 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 only a minor upward
tendency apparent in theso data,~’ Averaye water
consumption per connection was greater in Bacolod than
in Cagayan de Oro during the 1978-1980 perfod.

Table 3

Total Water Consumption (in cubic maters) of Active
Residential and Commerc{al Conncctions an4 Percentage
Growth Rates by Water Districty 1377-198}

City 1977 1978 1979 1980 1981

s ——, e m———. ———— em————

Cagayan de Oro

cu., =, 1,843,972 2,012,858 3,750,225 4,909,897 5,638,840
2 increase - 9 86 31 15
Bacolod City
cu, m, 2,083,773 2,308,660 2,767,624 4,911,431 Data not
% increase - 11 20 78 avafla-
ble
SOURCE DATA:1 Cagayan de Oro City and Eacolod City
Water District Kecords.
1/ Treae figures reafer only to consurption of city water, Aa

vill be ahown later, many of the lhourehold:r wicl, rity vateg
connections {n both citles alav use othar sourcer of water
shich are not reflected fu tha consurntfon [{gures preesnted
here,
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Table &

Average Quarterly Water Conaumption (4n cubic meters) of
Active Resf{dential and Commercial Connectiong By City
Water District, Year and Quarter: 1977-1941

WATER DISTRICT AN YEAR

Quarter 1977 1978 1979 1980 198

CAGAYAN DE ORO

First Quarter 110.1 86,1 99.8 96.4 85.1
Second Quarter 112.9 85.3 114.3 102.2 94.6
Third Quarter 103,0 84,9 108.4 98.8 94,2
Fourth Quarter 99.0 100.7 105.9 100.8 94,7

BACOLOD CtTY

Pirst Quarter Data 130.5 L46.5 118.1 Date
Second Quarter not 135.0 143.0 132.7 noc
Third Quarter Avafl- 128,2 134.3 144.,9 Avail-
Fourth Quarter able 138.2 131.¢ 1ee,3 able

SOURCE OF DATa: Derived froc Table 1 and Cuarterly Data on

Vater Consucption, Baocolod and Cagayan do Oro
City Water Dimtrict Re~orde,

During the period of rapid system growth, both city water districts
achieved substant{al reductions in the volume of unaccounted for
vater, which consists of water vastage due to syatem leakages,
{l1legul Cconections, etc. (sec Table 5). In Cagayan de Oro, th.
volume of unaccounted for water as o percent of total production
declines from %9 Percent in 1977 eo 18 pecrcent in 1981, while

Bacolod achievaq 8 reduction from 67 to 22 Percent during the same
period.

Table 3

Average MHonthly Percentage pPer yvear of Unaccounted for

EﬂkSlkﬁi;CilYL,bater District and yeur . 1977-]2§L;
CLty Water Disrrgcy 1977 1978 1979 1980 1981
Cagayan de oro 59 50 Data not i7 18
Available
bacolod City 67 66 50 40 22
—_———

e TR,

o —

SOURCE OF DATA: Cagayan de Oro and bacolod Cfty Wat r District

Records,



Data cn the cate of water service disconnections are shown
ir Tadble 6. ULisconnections can be initiated efthber by Water
District customers who are dissatisfied, or by the Water District
for non-payment of service charges. Unfortunately, dcta dig-
aggregated by the reason for disconnectionas were unavailable for
this reporec, Nevertheless, the total rate of service discon-
nections provides some fnformation on the wagnitude of incompa-
tibility betwzon the providers and users of the Water District
services in the two cities. Overall, the disconne.cion rates
have remained at rather low levels on an sbsolute basfs {n both
cities., It 45, however, interesting to note that the nunber of
disconoections as o percent of total act{ve conrections haas
practically reuainad constan: over the vears., “his means that
the number of disconnections hus grown at a rate simflar to the
rate of growth {n the number of actfive connecti.na, It cannot
be determined from the available data, howeve,, how many of the
disconnected customers were subsequently reconnacted. This
question mer{ts further attention in the final project report when
more compreheusive data should bhe avaflable,

Table ¢

Number of Diaconnections from the Hater District as a
Percent of Total Active Connections By City Water
District, Year and Quarter: 1977-1981

— r—— e e————

WATER DISTRICT AND YEAR

Quarter 1977 1978 1979 1980 1981

First Quarter 4,2 3.2 1.3 2,2 2,2
Second Quarter 2.7 2.9 2,0 2,0 2,6
Third Quarter 3.8 2.3 2,2 2,6 2.4
Fourth Quarter .0 1.4 2.1 2.8 2.4
BACOLCD CITY
Pirst Quarter Data 4,2 1.7 0.6 3.6
Second Quarter not 1.0 1.6 0.8 1.9
Third Quartcer Ava{l. 3.3 2.9 1.7 4.9
Fourth Quarter abla 2.5 4.2 6.1 3.1

. - s i - -

SOURCE OF DATA: Cagayan de Oro City and Bacolod City Water
Distrfct Recorda,
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Tables 7 and B show the rate structure applied to water

The service charge
refers to the amount paid by concessfonafres for the fi{rst 10
cubic meters of wvater, while the commodity charge is that amount
paid per cubic meter in excess of 10 cubic meters.

consumption in the respective water districts.

Table ?

Cost of Water By Type of User and Meter Size, Cagayan
de Oro City Water District:

1977-1981

Type of Types of Hater
Use: & Charges & Service Charye Commodity Charge
Peter Sixe 1977-1978 197%-1981 1977-1978 1979-1981
A, Domestic/Cov't,
/8 10.00 10.00 » .80 r 1,00
1/2 20,00 20,00 +BC 1.00
3/4 32.00 %0.00 .80 1.00
1 664,00 80.00 .80 1.00
1 1/2 160,00 200,00 .80 1.00
2 400,00 560,00 .80 1.00
) 720,00 900.00 .80 1.00
4 1,440.00 1,800,00 . 80 1.00
B. Coumercial/Industrisl
1/2 40.00 $0.00 1.60 2,00
Aa 64,00 80,00 1.60 2.00
1 128.00 160,00 1,60 2,00
1172 320.00 400,00 1.60 2,00
2 800.00 1.000.00 lo()o 2.00
3 1,440.00  1,800,00 1.60 2,00
4 2,880,00 J.600,00 1.60 2,00
C. Wholesale
1/2 60,00 73,090 2.40 3,00
l/a 96.00 120,00 2,40 3. 00
1 192.00 240,00 2,40 .00
1 1/2 480.00 600,00 2,40 3. o0
2 1,200,00 1,%00.00 2.40 3. 00
3 2,160,00 2,700,00 2,40 3.00
4 4,320.00 35.400,00 2,40 3,00
SOURCE OFr DATA: Cagayan De Oro Water District Keco, ds.,
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Both water districts have fncreased the rates for
water service during the 1977-198)1 period. 1In Cagayan
de Oro, both the service and comnod{ty charge rates
were increased in 1979, Sevvice charges were increased
for all but the two smallest @etsr sire users arang
domest{c/joverument connections, with the larger rate
fncreases falling upon the larger meter size users.

The commodity charge fucreases vere constant for all
meter sizea within vser type cstegories, but varied by
user typc., In Bacoled, incresases {n both service and
commod{ty charge sates were enacted in 1979 and agafin

in 1981. All types of users and meter alzes were
affected Ly these rate {uncresnes, although the magnt-
tude of the increases varied botn by uscr type and meter
size. The Bacolod Water District also shifted fiom &
fixed to o varfable rate comsodity charge in 1979, with
unit costs Increasing with the volunme of water consumed,

Water District data on the average monthly wster
bill during the 1976 to 198) prriod are presented f{n
Table 9. 1n Cagayan de Oro, there waas a substantial
Jump in tie averug: monthly vater billa from 1976 to
1977, after which the averaze cost of water per customer
has rewmained vrelatively constaut. However, since there
was s rate Increase {n 1979, the fact that the tverage
monthly bills and conasumption fn cubic weters haa
remained constant would {mply that the compoaition of
city Water District customets has shified towards a
greater number of customers fn the lover rate cate-
gories (or both). In Bacolod, the {ncomplete data
avellable suggest an upuard trond in average monthly
water service billa,

The fmplications of fncreases in water service
charsgen for the rate of growth of service connections
and rates of coneunption of city water will be explored
fn the f{i{nal project report,

Table 9
Avevage Monthly Water Bill (in pesos) Per Conncctions
1976 - 1941

197¢ 1977 1974 1979 1980 1941

Cagayan de Oro 29.%%  4¢.9n «9.1) £7,0Y 47,10 45,45

Bacolod Ciry Data Data Lt K2 Incom-  57.26 Incom-
not uot plete plete
avall- avaell- data data
ahle altle

Pre— ORI . o - ot e e - B I P RV P

SOURCE O DATA1 Cagayan de Oto City and Bacolod City Water

District Records.
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Table 10

- 19 -

Water Sources Among the Study Area Households

—— — —

At the time of the Daseline Survey (the fourth quarter
of i977 in Cagayan de Oro and the first quarter of 197§
In tacolod), 5% percent of projcct area households {n
Cagayan de Oro and 37 percent of Bacoloud project arca
houscholds reported using city water as thelr major
souvrce of water (see Table 19). From the 1I:p quarterly
survevs, {t fs cstimated that Ly 1961 nearly Bl percent
of projcct arca touscholds in Cagayan de Oro and 54
perecent in sacelod were usin, city water as their

major aource of water. This represcnts a 26 percent
Increase in Cagavan de Oro and 17 percent in dacolod
since the Base]ine Survey,

humber and Percernt of Project Area louseholds using
City Water as their F2jor Source of wWater by Civy

and Time Period: 1977-198)

Tige Period Houscholds

Bascline
Surveyr

19HU#*

1561 w»

et & it e i 6 s e

SUlkCr g

A et U

Capavan de Orc Bacolod
tucber of Fercent of hurber of Percent of
brojoct Area Project Area Froject Arca Proj. Area
_ Mouseliolds Households llouseholds
22,405 59 29,449 37
2,748 70 3,73 47
2,054 bl 3,703 54

g e o 7 — — -

DATA:  bhaseline Table 108, 1MP' Table 23 (Quarterly)

*Fourth Guarter 1977 for Lapayan de Uro and Flrst Quatter

1974

for lacolod,

®Hror cach frdicated year, the estirates shown are quarterly
averages welphted by the sample slze for each quarter,



While the mora rapid growth rate in the pumber of
active connections f{n Cagayan de Oro than in Bacolod
during the 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
IKP survey data suggest twc additional €actors that
might have also contributed to this differentisl.
First, a higher proportion of connected households in
Cagayan de Oro (57 percant versus 39 percen: in Bacolod)
were connected zfter construction of the newv water ’ys-
temn, Thus, a high:r proportion of Water District
customers are new ccnnectors in Cagayan de Oro than in
Bacolod, vhere approximately 61 percent of connected
households were slready using the old water system,
Second, there 1. a marginally sfignificant difference
between th: cities in the proportion of connected
bouseholds who are not primary vsers o{ city water -
11 percent ir Bacolod versus 6 percent in Cagayan de
Oto. Hore Bacolod project area households have conti-
uved to use other cources of water as their major
source during the interim monitoring perfod, even
though they werc connected to the city water system,

IMP survey data on the major sources of water for study
area households for the 1980-1981 period nre shown in
Table 11, 1In addition to a higher proportion of pro-
Ject area households ({i.e. experimental astrata I and
11) using city water as their major eource of water

in Cagayan de Oro than in Bacolod, these dats also
suggest that the cities differ with regpect to the
location of city water connections (L.e. inside versus
outside) among primary users of city water. A higher
proportion of primary users of city water in Cagayan
de Oro (45 percent) have outside plped connections
than {s the case in Bacolod (28 percent). This would
fimply a greater potent{al for sharing of water connec-
tfons and, 4f so, would also contribute to the higher
pPropoction of users among project area households in
Cagayen de Oro than {n Bacolod. Table )l also shows
that Stratum II and 111 houscholds did not differ
significantly with respect to major source of water in
either city during the interim monitoring period. PFor
both groupa, covered wells were the most commo source
of water, with a substant{al number of households also
using open wells.



Table 11

Percent of Households:
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Type of Mafn Water Source

By Ci*y and Experimental Stratum, 1930 - 1951

Cegayan de Oro City

All Households

Piped from City
Hater System

Insfce

Outside
Covered Well
Open Well
Other Sources

Bacolod City

All Households

Plped from City
Water Systenm

Inside

Dutside
Corered Well
Open Well

Other Sources

.1
Hot ieholds

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

Experimental! Stratum

1 8 pe P
17,263 4,663 1,171
100,07 . .

55.3%, . -
44,72 . .

- 49,97, 57.6%

. 30,31 .11

- 19.8% 1,47

14,997 14,739 3,718

100,02 - .

71,91 - -

26,17 - -

- 62.M 53,2%
- 34,5 36.3%
- 3.2% 10, 5%

SOURCE: IMP Table 23,
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Information on the major eource of water for specific
househcld purposes was elso obtained from the IMP
household surveys (vee Table 12), While an estimated
75 percent of the houseliolds in Cagayan de Oro and

45 percent in Bacolod used city water ar their major
source of water for houschold purposes generally, the
proportion of households using city water varied
widaly by purpose. City water was used most commonly
for drinking (85 percent of households in Cagayan de
Oro and 35 percent in Bacolod) and cooking (8] and 50
percent reapectively). A ainimun of 55 percent of
Cagayan de Oro houaeholds and 25 percent of Bacolod
households used city water for at least one household
purpoase.

Although some variabflity 1s observed from quarter to
quarter during the IMP period in the percentege of

houscholds using city water for the {ndicated purposes,

there 43 little evidence to suggest that city water
usage has fncreased for any specific purpose during
this period.



Tadle 12

Percent of Households using Piped Water for Selected Purposes by City and Quarter, INP Surveys

CAGAYTAN DI CRO

tinking (All Heuseholds)
“rusebolds using Plped Water

e &)

Coering (All Households)

H“ouseholds Using Plred Water

w2sh{ng Flates/Ctarsils (All Households)
T Hoseaholds Usiap Piped wWater

Zathizng (ALl Fouszekoldys)

T Hocseholds Usi{ng Piped Water
Laynleci{ag {(All Souseholds)

% Heuseholds Using Ploed Water
Sarvdeni{ng (All Househcolds with Carden)
T Housebholdes Using Piped wWater

wazer Livesiozk/Poultry (All ‘iouseholds
Talsing livestock/poulrry)
T Househollds Using Plped Water
waghing vehiclaes
(All :iouseNolds vho swvn or use a vehicle)

% toueeholds Using Flp~d Water

QUARTER ¢

TOTAL 1 iI 111 v v Vi VIl
19,595 2,670 2,518 2,628 2,237 2,298 2,543 2,106
84,9 91.7 84,9 88,7 76.1 76.9 90.2 83,0
18,597 2,549 2,325 2,446 2,106 2,244 2,432 2,119
80.7 87.5 8.4 82.6 72,1 75.1 86.2 79,8
17,140 2,320 2,071 2,253 1,939 2,063 2,176 2,021
744 1.7 69.8 76,1 56 .4 69.0 77.9  75.5
15,714 2,092 1,830 2,087 1,820 1,956 1,955 1,923
68.1 71.8 61.7 70.5 61.9 65.4 70.0  71.8
14,165 1,879 1,543 1,887 1,574 1,721 1,773 1,769
61.: 65.5 52.0 63.7 53.5 57.6 62.9 66,0
3,808 382 102 345 376 554 774 604
63.5 S7.7 57.8 77.5 51.0 56.1 66.8 60,1
2,171 216 260 174 165 353 220 468
55.5 66.0 51.9 43.9 36.6 63.0 52.0 65.4
2,333 324 260 383 329 253 218 281
63.6 67.3 79.7 70.9 $2.9 54,0 53.0 68,8

2,493
88.2

2,376
84,0
2,237
79.1
2,049
72.5
2,020
71.4
670
80.9

318
14.6

284
70.8
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Table 12 (Continued) Percent of Households Using Plped Water for Selected Purposed by City and Quarter, IMP Surveys
QUARTER ¢
T0CAL I 11 111 1v \A Vi Vil Vi1l
FACILCS CITY

Drinkizg (All Housekolda) 18,261 1,731 2,069 2,348 2,287 2,447 2,466 2,299 2,614
% Households Using Piped Water 54,6 42,6 48,9 55.1 53,7 59.2 59.8 54,4 62,9
Cooking {(All Hevseholds) 16,%61 1,686 1,838 2,080 2,110 2,307 2,148 2,103 2,291
T Hogselolds Using FPired water 9.5 “l.96 43,5 48,8 49,6 55.8 52.0 50.0 55.1
washing FlatessUtensils (All Households) 14,79 1,331 1,799 1,593 1,234 1,856 1,893 1,943 2,114
T Foureholzs Using Fined water LG43 32.8 42.6 A 43,4 45,6 46,3 46,0 50.8
Jartning (AlL Households) 14,247 1,379 1,722 1,855 1,863 1,788 1,757 1,869 2,006
S rHeusesholds Usin: Plped Water 2.5 JL.0 «2,8 61,5 61,9 43,2 42,0 464,13 L8 .2
Lauziering (All “ouseholds) 13,155 1,201 1,007 1,703 1,766 1,683 1,721 1,750 1,725
T Heousenolar Using Pilped water 39.5 29,6 35,0 0.0 41,5 40,7 42.8 41,4 41.5
Cacdening (All Hevseholds v/ Carden) 1,591 89 187 149 71 383 180 356 177
S Fouserolds Using Pliped Vwazer 25%.0 17.7 19.6 37.58 17.3 35.5 5.9 30,7 15.1
wateriny Livestock/Foultry (All Households

ralsirg llvestock/poultry) 2,021 133 151 185 177 351 321 239 Lb4
T nousehslids Using Pilped wWater 27,3 20.9 14,6 62.0 26,2 26,6 35.3 32.5 27.1
vashing Vehiclas (All Households who own

cT use a venricle) 2,133 133 192 149 424 491 252 239 252
T mcusebolds Using Flped wocter L46.9 25.3 26,1 30.5 80.0 49.1 54,5 66,7 39.6

{(Tvarterly and Com=bired Tables)
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Of interest in these data, however s an apparent
“spread effect” of the city water system; that 1s, the
number of households in stratum II and 1I1 using piped
city water for specific purposes, although city water
was pot thef{r primary source of water (see Tahbel 13),
A substantial number cf such households reported using
city vater for drinking end cooking, wtifle a smaller
nusber reported using city water for bathing and
washing plates. As expected, the use of city water
vas greater among atratum II hous:tholds than stratwno
111 households in toth citieas. 10e higher proportion
of non-stratum I households usinp city water in
Cagayan de Oro than in Bacolod {s consistent with the
larger number of outaside connections noted earlier,



Tadle 1) Nuaber and Perceat of Mouseholds Using The City Water System By City And Type of Water Use, IMP SURVEYS:

1980 - 81

CACAYAN DI CRO 5ACOLOD

AT, EXi. EXP, EXP, EXP, EXP,

STIDAT. STRAT. STRAT. STRAT.  STRAT.  STRAT.

T0TAL M ol 1i1 TCTAL 1 II 111
All SougeNolds 23,09¢ 17,26) -,b62 1,171 33,484 14,887 14,740 3,717
~0LSBROLIS USES
Srizsking 23,077 17,263 4,566) 1,131 33,454 14,997 14,740 1,717
T Zity water E&.9 9e.8 5.1 il.6 j4.8 99.8 22,4 -
T Sczelity wWates 15.1 0.2 54.7 78,4 45.4 0.2 77.6 100.0
~{ssing : - - 20 - - - -
tcokisg/Frepariog Food 23,08R8 17,244 L,66) 1,151 33,453 14,997 14,739 3,712
2 ity wazer 80.7 $9.9 6.9 18.13 49.8 99.5 tl.1 - "
T iz ite water 19.) c.1 75.1 81,7 50.3 0.8 83.9 100, 0 ‘
Missing 39 19 - 10 - - - -

sas~ing Plates/teasils 23,082 17,216 e,6%) 1,171 33,418 14,961 14,740 3,717
T llty water Te.b 97.5 7.1 1.6 44,3 97.4 1.5 -

T son=T{ty watarv 25.4 2.5 92.9 98.4 $5.7 2.6 98.5 10C.0
~i{svizg b L6 - - 15 36 - -
ashing 23,089 17,239 4,663 1,171 3l,6lB 14,981 14,740 3,717
T lity water 68.1 B9,.8 4,7 1.6 “2.6 93.4 1.8 -

1 M8z-C{zv Watar 3.9 10.2 95.) 98 .4 T.4 6.6 98,2 100.0
»igaing 7 27 - - 36 36 - -

SILRIEOIF Tt M7 Tadle 24
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C. HMater avaflability and Usage

Nearly all households In both clities (96 percent) had
water aval{lable 24 hours a dav during the ILP period
(see Table J14), ,n Cagavan de Oro, however, the
proportion of tratus 115 households Teportinsg, water
avallability 24 hours a day =0 percent) was alypng-
fleavtly lower than Aoty Stiater g oant T, jhate
were no o sdpr il o ant it e tetice are 1, slrata 3n

Baro lod,

Table 14

Percent o! lLouscho ey RELh Water Available < fiours

a day dME Giveys S —— e

Cagayar. 4 uro tacolaod
Lxperlmental Stracum Liperinmertal otvretun
fotal 1 L R S 1 N W ¥ Q.

Total
Household, A S LR D T YA PR RE R R DI B RO YA W9
% Avellalble “Y 9> Q% n: 4 " Y w"
% hot Availatle Y 1 t o R Y Y Y

source of batay 1IN Teable I}

“ater avarlalility d49 not vary signdficuntdy by sejor
syutce of water gn efther cfty,

Table 15
Percent of ilausetn)ae sl Avatlal)e wates Ja iioyrs » Dav
By Type ol ¥sin water Wource

Cagoyan ¢ iy acrlen

ot hat

Avall: Avall- svall.  Avafll-.

Tagal  ebic " atle X farsl  atde % anle
Total Households 3,04 4 ) i, ibha Y 4
Fiperd loside 4,484 ue ‘ i, 1y ) ?
Flped Ut elde R A K t a, 21 " L]
ttoveted well | IREVATS N '8 Ji,14%4 U B &
Open oel} l.?’!. U 2 b6 1Y 2 &

dAuree of bDatar  JHE dabge ¢
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Although water was reported to be always available to
®most households in both cities, uver two thirds (702)
of all households stored water during the iMP pericd,
Nevertheless, the number of households in all streta
storing wvater has Jdecl ined significan:ly during the

INP period.

The decline in the ;rcporticn of house-

holds storing water was greatest among experimental
Stratum 1 households fn both cities. (See Table 16).
The IMP quarterly survey data shewed no clear seasonal
pattern in the storage of water, suggesting that water
storage is & year round practice.

Table 16

Percent of Households Storing Water, Baselinz and

IMP Surveys

Baseline 1 M P
T I 11 11X T 1 11 11]

Cagayan de Oro

7 Storing Water 96 95 96 100 59 52 76 81

Z Not Storing Water 4 5 4 - 41 48 24 19
Bucolod

Z Storing Water 93 88 96 100 78 63 90 92

% Not Storing Water 7 12 4 - 22 37 10 8
Source of Data: IMP Table 10

Sigrificant

differences in the proportions of

households atoring water by najor water gource were

observed {n
with {nafde
store water
holde vsing

the IMP Surveys (See Tahle 17). Households
piped connections were the least likely to
in bnth cities, 1In Cagayan de Oro, house-
pipca outside connections or covered wells

stored water in snaller proportions than those using

open wells,

Overall, storage of vater was less common

in Cagayan de Uro than {n Bacoloud,


http:significan'.ly

Table 17

Percent of Householdas Storing Water for Household

29

Activities by City and Main Water Source, IMP Surveys

Cagayan de Oro Bacolod
hot Not
Storing Storing Storing Storing
Total Water 1 Water %7 Total Woter 1 ‘Water 7
Total, All
Households 21,057 59 41 33,454 78 22
Piped Inside 9,519 37 64 10,776 53 4“7
Piped Outside 7,704 72 28 4,221 89 12
Covered lell 3,001 69 k) 11,158 92 8
Open Well 1,776 87 14 6,419 87 13
Other Sourceas» 1,057 85 15 860 85 5
Source of Data: JMP Talle 20
* Includes rivers and other natural bodies of water, collected

raiovater and purchased water fron peddlers/vendors,



The IMP surveys also gathered infomation on the
proportion of househelds deairing greater quantities
of water for selected household purposes. The asurvey
estinotes for the INP perlod are shown in Table 18,
Fewer primary users of city water ({.e. Stratum I
bouseholds) in both cities reported a desite for more
water than did Stratum 11 or 111 houscholda, Overall,
Stratur I1 snd Il1 householda expressed 2 desire for
more water in roughly equel proportions, During the
INP perfod, howvever, about one-third of primary user
houseliolds in Cagayan de Oro and 40 percent in Bacolod
desired more water for household purposes.

Table 18
Perceut of Households Desiring More Water by Indicated
Purposes, IMP Surveys -
Cagaysan de Oro Bacolod
St. St., St, St. St. St.
1 11 111 1 11 111
(%) (1) (1) (V) (1) (1)
Cooking )9 47 56 42 61 6!
Washing Plates/Utensils J8 Lo 5 43 02 65
Bathing 35 41 60 43 63 b9
Laundering 38 34 60 43 61 6%
GCardening 29 24 50 &4 4LH 69
Watering Livestock/
Poulery Jo 6l S4 29 56 67
Washing Vehi{cles 14 21 34 Jl 50 19

SOURCE OF DATA:1 IMP Table 3
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Data on the frequency of water use Jor mejor households
uses shov the following to be the median veage
frequencies in all strata fo bath ciiles during the

IMP period:

Household Use Hedian Frequency of Use
Cooking J times per day

Washing Plates/Utensils 3 times per day

Bathing once a day

Laundering once a day

Watering Carden once a day

Wateriny lLivestock/Poultry onca a day

Thus, there {8 no evidence that the availability of
sanitary vater hag sffected vater usage pa'terns fin the
study population, Further, tha IMP querterly survey
dsta do nuot suggest any change over time {n the
frequency of water usage for houschold purposes. This
does not, however, preclude the possibility that
greater quantities of water are being consumed Sy user
households on each eccurence of water usage,

Water Qualfty

This sectinn presents two types of data relevant
to the evaluation of water quality {n the study
population:

(1) the resulus of bacter{fological analyses performed
on samples of water at varfous polnts {n time
during the IHF perfod, and

(2) data on water-related sanftary practicesn, which
are eymptunmatic of the study population's
perception of the qualfty of water obtained from
various sourcen. The latter type ol dats f{nuclude
the {ncidence of (reatment of drink{rg watery
(1.e. chenlcal tieatments or f{ltering) and bofling
of drinking water for conpumptlion of children
among study population households.

Direct data on water quality were obtained from
two Independent sourcens  the reaulta of Water District
bacter‘ological analyses pertformed dJuring the atudy
perfod and bactecfological analyaes performed on water
samples f{rom & sample of aurvey householdn as part of
the NP surveys.


http:prforr.ed
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The water Uistrict {nformatfon provides a yrarly
summary of the bactertological analyses of water sanples
conducted by the Water District during the 1977 to 1981
Period. The water snalyses are reriodically carried out
by the Vater Listrict labnretorics based unon water
srmuples collected from the tap from a numbher of connec-
tiony or directly frow the tescivolo, On tne other
hand, the water samples collected ay part of the
quarterly surveys for the period hoverber 1979 to
September 19681 were taken from the actual drinkin;
water supply of houscholds. if the bouseholds did not
store thefr drinking, water, the sanple wvas collrcted
using the same contafner (f.c, glass, pitcher) typically
used by the household §n obtatning drinkin, water
directly trom the snurce, 1f a sclected houschold
usually stored Yater, 't was taken from the ntored
supply.  The Intent of the water vistoict analyses s to
deternine the quality of water procuced by the Districe ,
whereas the houschold SUTvey atalyses atterpt to assess
the quality of drinking vater given the actual sources
of water and sanftary practices of household on
handlin; of water,

Sirce J97% when the water aysters were constiuctad,
the Capuyan de Oro Water District data fnddicate that
the Water District has bren producing a conszfstently
high proportion of safe water, with rore than nl- ety
percent of the samples tesnted meetdny water snfety
standard«.  Iu Bacolod, livre was a decline {n the pro-
portion of Gater sampleos tested as sufe undor the
Covernrent of the PRl ippine s standard (n 1979 (o 04
percent fram 7% percent in 1978,  Since 1479, tne
pProportion of sarples rated ae nafe han fncteaswe each
year, reaching 9) porcent {n Jui ),

Table 14
Resulte of Water Diatrict bacterinlo,ical
Analyses vy Clty: 19/ 7.1494]

o Y
WATLR QUALYTY 1917 T N L L 1Y
e WALYAS Dt (Mo Cll\. e
Safe (7)) #0 Y 9h Y ut,
Unsafe (1) 20 t 2 §] 4
e PALQLOD CIY
Safe (1) 9) 19 Ok A9 R
Unsafe (7.) S} 2% 3! 12 Y

[ PP L R e v E . PR - R e IR )

MOLRCE G DALA:  Racolod ity and Cagavan de Gro Cluy
Water Dletidct Kecords,

ey om W oen

JTN' water sarples anal yred by the water Dty fq ! “ote ot pros
babflfty rarmples an were the wateg ramplen atalyred an part gl
the IMF surveye, honce the i tepiesentativencas by wv ey taln,
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was higher

The IMP survey data,

household sanitary practd

distridbution) as well as

period and 50 percent

both c{ittias,

However,

Table 20

which take {mto account the
ces on handling of water (weans of

water quality at th
to comevhat different {mpressions.
bscterfological analyses perforned a
surveys, shown in Table 20,
of the tests performed in Ca

e sour

ce, lead

The results orf the
s part of the

household

indicate that only }9 petcent

gayan de Oro during the 1980-81

in Bacolod met wafrty stancdards. In
the proportion of households with safe water

Percent of Households with Safe & Unsafe
Water by City and Experimental Stratum;
Baseline and INMP Surveys

in Stratum 1 than 1in Stratum Ill households,
it should be recalled tha:
of Stratum I1 hauseholds also use
drinking, sl though {t {s no:
for all household purpo ses,

substantial proportions
City water, especifally for
their major source of wvater

T DGR 0 e e e—a— o

ve of Datay

W s A bl Sy e o W o e e

T e . T A 3w

IMP Table 22, Daseline Table 109

BASELINE M _Pp
T 1 11 111 T 1 11 11%
\YA' DE ORO
v, All Households
(No.) 25,624 12,%2¢ 9,938 1,260 11,724 16,977 4,576 1,171
vfe Water (1) 8.6 8.8 8.6 5.3 18,5 20,0 15,9 8,2
safe Water (1) 91.4 91.2 91.4 94,7 81,5 80,0 b4,y 91,8
concluafve (Ko.) 3,764 1,686 1,%74 197 112 112 - -
«83ing (lo.) 1,550 761 620 39 261 174 87 -
0D
11, All Households 33,862 10,887 18,561 6,072 32,665 14,399 14,859 3,007
1fe Water (7)) 22,9 Ji.8 22,1 - 49,3 “%.7 0.6 18,9
cale Water (1) 77.1 66.2 77.9 100,0 50,7 44,3 49,4 ARl,1
wonclusf{ve (ho,) 509 424 79 - 790 599 £0 111
canfuy )) 160 7} - - - - -




- 3 -

Neverthzless, improvements i{n wcter quality since the
baseline survey (1977-1978) are evident in both cities in
Table 20, 1In Cagayan de Crc, an increase of 10 percentage
points in the percent of households with safe vater was
achieved during this period, while the increase in Bacolod
was 26 percentage points,

A trenu toward increasing proportions of safe water {-
evidcnt in the IMP quarterly surveys, displayed graphicully
in Figure 1. Although marked by fairly large quarterly
fluctuations, an upward tendency in the proportion of water
samples tested us safe is evident fur both cities, The

trend {s, however, more marked in Bacolod than in Cagayan
de Oro.



PERCENT OF HOUSEMOLDS WITH SAFE WATER

80 BACOLOD
[ 78 1
70|
60 |-
50}
a0t
CAGAYAN DE O
321
30
20k
0}
92
06
1 1 1 1 i J | ]
st 2nd 3rd 4th Uth 61h Tth 8h
QUARTE R
FIGURE | Percont of Households with Safe Water by Quarter, IMf* Survey

SOURCE OF DATA. Table 22 { IMI" Survey )
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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 plped sources and covered wells vere
not significantly different, bLut both were significently
higher than samples taken from open wells or other .ources.
In Bacolod, water samples taken fromn piped sources tested as
safe is in significantly higher proportions (5Y percent)
than did samples from wells or other sources.

Table 21
Percent of Households with Safe Water By Cfty
and Source of Sample Water, 1MP Surveyn»
Source of Samplu Water Cagayan de Oro bacolod

Piped 13.4 58.6
Covered Well 16.8 17.7
Open Well - 16.4
Other Sources - 7.4

SOURCES OF DATA: 11iF Table 25,
wFigures do not agree with Table 20 due to nissing data,

The bacolod IMP quarterly survey data are consgiatent
with the results of the Water District bactetiologlcal
aualyses in -owing a posttive trend in the quality of city
vater In the 1979-1981 period (hee Tadbel 22). The data
for Cagayan de Uro alan suggent an upward trend, although
the differencen betweren succensive data points are not
signiflcant. A poasible explanation for this result
fnvolves the diffarence betwern the clties with 1espect
to the locatfon of plped connections uaed by householdas
noted earliar, A higher proportion of user households in
Bacolod than fu Cagayan de Uro have inaide plped conoec-
tioua and thus have leass expoaute to the riak of water
contamination sssocisted with the use of contamitated
containers for fetching water from outside piped sources,
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Table 22

Percent of Water Samples from Piped Sources Tested
as Safe by City and Time Period, Baselinue and IMP

Surveys
Time FPeriod Cagayan de Oro Bacolod
Baseline Survey» 1n 34
1940w 14 34
198]1%« 17 72

SOURCE OF DATA: Baseline Report Table 8 and 1P Table 25
(Quatterly Tables)

* Fourth Quarter 1977 {u Cagayan de Oro and First Quarter
1978 in Bacoled.

*%  Percentages shown are Averages of the quarterly aurveys
for each year, welghted by the sampie sfze in each
quarter,

The IHP survey data abov » clear relationship bLetween
water qualfty and the practice of storfng water., Iu Loth
citles, o nignufffcant ditference {u the preportion of water
samples tested as safe 4 observed between hounreholds wvho
store thelr drinking water and thuse that do tot, 7Table
23 shows that 3) prrceent of unatcred samples of water fn
Cogayan dr Oro were nafe for defluning covpared to only
9 percent of stored sampled water, Similavrly, 7% percent
of unstored rampled drinking watey ssmples i bacolod
were teested av unaafe for difnking compared to only J¢
Percent of thuse store! sasjilen,

These results clearly implicate the weans of diserf-
butfon of water an s #ajur arpect of prograws intended to
Provide nanftary water (o tarpet populations. 1t abould
be noted, hovever, thet fnaofar sa the projortiern of
houseln] ptording water hae deq]lned In e th cftfen durttn,
the My prrieod, this libkely has countsfluted tn the fncrea-
#ing proportiar of aafe walet sacples olseived fn the [N}
Murvey data. 1t due: vot, hovever, help o e.plafn the
lover proportion of vater teated ay anfe o Cagayan de (1o
Coapared vith bacolnd Chty sluce the IMI duats alao teveal
that ftorage of water 5 wote (npoan o Psaccio? thato {n
Cagayan de Gro (refer to Tatsle 17,



Table 23
Percentage of Households with Safe Water
by City and Whether the Sampled Water was
Stored or Not, IMP Survey,
Cagayan de COro Bacolod
Stored B.b 36,1
Not Stored 33,0 15.0

SOURCE OF DATA: IMP Table 21,

The IMP survey data suggest that households in the
study areas view their sources of drinking water ap unsafe,
or at least behave accordingly, fn aubstantial proportions,
Table 24 shows the propartion of households who filter ot
treat chewically their drinking water by major source of
drinking water., Overall, the proportinr. of houvseholdas vhc
filter their drinking vater {5 sfynificantly Maher in
Bacolod than in Cagayan de Orc, while the two cities are
not significantly dffferent with reapect to the proportion
of households who treat thei:r drinkfng water choclcally.

Table 24
Percent of Households Who Treat Difnkin, Water by
Major Source of Lrinking Water, IMP Surveys,
~ Jltmepan de o Bacoeled
Source of By lisinyg by Using

Drinking Water Filtering Chectcals Flltering Chemjcals
Piped Insfde 14,6 Gt 51,6 1.3
Plped Outside 13,6 1% ¢y.q 1.2
Covered Well 26.4 1).2 73.) 1.7
Open Well 4o, 11.8 £5.% 1.1

[T T T T P R A

S0URCE OF DATA1 IMI Talle 40,
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In both cities, algniffcant differences {n 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 wvas an open well
filtered water fn significantly higher proportions than
did households with plped sources of drinking water. The
differcnce between plped sources and covered vells wvas
also maryinally significant. Households ualug wells
{covered and open) treated their drinking water chemlcally
in bigher proportions than did heuseholds with piped
sources of drinking water.

In Bacolod, uzers of open wells for drinking water
filtered water {n signiffcantly higher proportions than
é1d households uafing any of the other sources, Users of
covered wells alaso differed from users of piped sources
of drinking water in terms of the proportion of households
treatirg drinking water, There were no differences in the
pPropo.tion of households treating drinking water chemically
by source in Bacolod,

Housrholds fn the study population also boil drinking
water {ntended for consumption by child:ren {1 substantial
prcportions (S5ee Table 25%). The pattern of city di{feren-
ces {s the opposite o1 what 3 obarrved with respect to the
treatment of deinkang water, with highe: proportions of
households {n Cagayan de¢ Oro bolling Jifnking water for
children then {n Bacolod. Interestingly, these data
fndicate that househoulds with plped sources of water are
as likely to boil children'a drioking water as housrholdas
using wells for drinking water {n Bacolod, and only
marginally less !{kely In Cagayen de Oro.

Table 25
Percent of Houaseholds Who Fofl Children's Drinking
Water by Major Source of Drinking Water, IMP® Surveys
Source of

Drinking Water Cagayan de Orc hacolod

Piped Inside 65,0 2h,5

Plped Outaside 3o,/ 2).5

Covered Well 30,8 21,2

Open Well) - 16,0

e w s o a e PO — P

SOURCEL OF DATAT  IMP Table 7,
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Health and Nutrition

For this study, the main indicators of water-related
impacts are the nutritional status of children and
fncidence of diarthea emong children. On both the
baseline and interin wonftoring surveys, wrasures of
hefght, weight and fncidence of dlsrrhes In the 24
hour aud 7 day per{ods prior to the fnterview were
ottained for ell children sped U-4 years in savple
households. The Laseline data ahowed thet no sfigni-
ficanr differsucen extsted Letween the three expert-
meital atrata sith respect to taese varfables, although
the levels of incidence of dlarrhes aund calnutrition
differed brtween citles.

There wete two purposes of exsaining theasr fndicatora
during the tnterin monftording period: (1) to determine
vhether the fmpact Indicstors had changed since the new
vater aystems were conpleted (2-) years later ), and

{2) to determine whethe: any dlfferences had Jdeveloped
between the experimental strata,

The tesults are shoun tn Jables 76 and d7 fur the
daseline and lonterlr Houftering surveys (the merged
IMP data - all efght quarters coablned), At the time
of the IMP studies, there were atill wuo slanificant
differences betuect the experimental srrata. Vowever,
thete aees tu be snme overal] froroverient (o all
strata with rrepard to the ndloators, eapecially the
diasvrhea rates {n La,ayat de O1o, Thewpe 1esults were
not, however, teated for sipndffcance.  Tids "lepect
ascessment’” wil] lLr accovliabied after the follow-up
survey:s mre cozplerted L5 Jory, "

:/Analylcs of the health and nutritfaon data werpe
whdertaken for this Teport hecsuse of tle need to
apply more reffned statintical procedurtes tn the se
dets. Accourdingiy, the tesulta displayed here aliould
be viewed a9 prelicinaty, Hee the las~!{n- Report
(pp. 23} for 8 dlscusston of methodological equire-
menta,
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Tadble 26

Percent of Childreu U-& Years of Age i .perfenciuyg
Diarchea fn the I<-hours Frecedlug the Sutvey by
City and Pxperlacntal Stratuo, baseline and IMP
Surveys.

Capayan ¢e Uru kscalos

Basellue IHF raseltne  IWF

Totsl Childien 0O-4 Year: Ulg 23,969 08,192 YI,ul) 1%,308
Total With Ufsrrhea (A))

Strates) y, 00 T i, 1,919
L Stretus ! 1! “ b}
T Stratua 11 I~ 7 (Y 9
LT Stratua 1} 20 ) t &

s v - o e e s e e O S

SOUNC[ UF U‘.l‘l ln,’ T‘!"f 1 & b.lf"!-f T.”"'h ) ‘"d “

e e SR et em e e e e e m we e EENE . -

Telle 27

< . R T

Fercent of Children Q-4 Year of Age: dlutritlorsl)
Status By City and FPaperfuental Htreatue, Earellne
and IMP Surveys

s v N 3 o 3 -~ .y

Lagayan e ?!ru b"(a!(:a’
taeeline i banelfne IN[_
Tota) Children 0O-« Yrs, O}d 23, %% 1e,19; Yo,00) 1%,30%

Kormal & Overwelght, lotsl
Gl ltrer.

U«<i& Yearn
T HStretun | & b | » %
Tostirtur b Gt 114 3N Jo
T %“traton 114 &l 51 22 |}
Flcoet Legier Maltourlaled
(Tota! Chlldrer, -4 Teatr )
1 %tratun I ) )) Je »n
1T SYtratun 1) &) 25 )6 30
L Ytratun 111 “) b} 29 32
Second legree Halncutfshed
(Toval Chfldren G- Yeaqn)
T Hstratye | 14 i 26 1)
1 “tretun }1 | W ‘7 4 1)
1 travem 111 1} 8 b 3 26
Thitd Degier Halnourlahed
(Tota] Childrer U-4 Yesys)
1 Stiatus | ) y ! ]
T Steatuss 1 3} f ¢ 9
7. %“tratym 111} iy L] )2 L)

Sourcer 1M} Table J&, Paseline Bepnvt (Jatle 112}
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One of the objectives of the baseline survey was to observe
assoclations between these main indicators and other
variables collected. Several sanitation related vatviables
were found to associate with the incidence of diarrhea.
These include the houschold's method of excreta di apceal,
type of bathroom, the distance from the house to the tollet,
frequency of handwashing after using the toilet and after
children played outside, and the method of garbage diasposal.
The child's age and nutritional status also associated with
the incidence of disarrhea. 1r a subsequent multivariate
analysis, some of these relationahips were found to be a
consequence of a single underlying relationship between
diarrhea and the method of extreta disposal - (See Laseline
Survey Results, pp. 56-59),

These associations were diaccvered in s vivariate analysis
intended to isolate varfables that were Yurther atudied in
multivariate modela. Some of *hr variables that were found
Dot to auisociate with diarrlesa during the bivariate enalysfis
were wvater quality and main water nmource ({.,e., whether the
household used piped water or not). 1t was jostulated that
thia could have been due, in part, to the swell number of
households that were discovered to have "safe' wate. .
Although these relationships will be thoroughly Investiyated
once again after the follow-up surveys are completed, the
IM? data were also examined. 1t was found that :he water
quality was associated with disrrhes this time In Bacolod.
Thio assocfation was not significant for Capayn+ de Oro,
liowvever (see Table 2b). Source of water was stli)l found

not to essociate with incidence of dirrrhea (see Tallle 29).
After the follow-up survey, extensive analys{s on the se

and other variablea will be conducted,

Table 28

Percent of Children O-4 Years Ol¢ Experiencing
Diarrhea {n the 24 Hours Preceding the Survey
By Quality of Sampled Uriuking Water and Ciury,
IMNP Surveys

M e b ot e - v s S48 s o s i o e WPyt

Cugayan de Oro becolod
Mith Diusrhes  With Dierrhea
With Safe Water 2.5 .48
u‘th Un’.lﬂ Water /4.7 10.9

- — - T T ——— A

Source of Data:r IMF Table 17



Table 29
Percent of Children 0-4 Years 0Old Experiencing
Diarrhea in 24 Hours Precreding the Survey
By City and Type of Water Source for Urinking,
IMP Surveys e
Capayan de Oro Bacolaod
With Diarrhiea With Diarrhea
Plped from City Water System 4,1 6.1
Covered Well 5,0 11.2
Open Well - 5.6
Other sources 3.8 -

Source of Data: INMP Table 16



