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San José, of the detalled review made of water systems in metropolitan
Sen José and 3an José 1s a central source of natiomwide informstion.

Using San Jose as a base, field visits were made to many water
supplies throughout most of the highlands of Costa Rica, in Alajuela,
Cartago and Heredie Provinces. During ths fourth week, Puntarsnas
Frovinee and Guenacaste Province were vieited. Information on a total
of 115 cortunity water supplies wzs obtained in the field. These sup-
plies are located in six of the seven provinces (Limén Province
axcepted).
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Also, acting as indepsadznt entities, there would be
little hope for municipalitiss in Costa Rica other than San
José to float internal or external loans on theit own credit
at any time in the reasonably near furure.

g)‘ Authorities

The apparent advantages of an authority under compst ant
management and with auiquate powers conferrad by legisiation
are:

a) Water waste and lsakage could be curtailed more
ro2dily by an organizaticon concerned wih all
a3pects o1 the water sysiesn, Installatren of
water merers in places requiring them aost, urgently
could b= expedited.

b) Water hilio vould be adeguately collectzd,

¢) Singlencss of responsibility would make possibls
eliminatiza of all présacs basic weaknessa: 15
from aivided vesponsibilities in constructicn
operation, awl maintenance and, especially, financ-
ing.

d) ALl syztems involved would rovedws tho benefit of
higher managovial and professicnal skills which
ceudd be recruited and aumployed only by an
authority~type orgarization (San Jose exceptod),

e) Financing of capilel improvamoencs brid o o ooy oms-
you-~-£0 plan anc oy longeeom 1oans could Lo pavatly
sirengthencd by stropger financial managameri, mose
efreztive collection ol water bilis, more realistic
water rales, wovae mevereng, pooling of linancial
reooarces and sproading cae credit risk.

f) Contentration of rrepunsibility could s.uplify
prasant praclices and procedures, facilitate ovecw
il plauz ag and oxpadice all acshtaion

The mosu apparent. dozadvantage of an authority aside
from its adverse effcct on the moclologic concept of strengih-
ening municipal goveruments lies in the possible liability of
inmeurving high overnesd costs duc e an overslaborate organi.-
zational structure and reancle supscvision. The Miniscr of
Public Works presently assesses an overhead charge of 25% for
construction: 1n pract.co, overhead on operation and maintenance
is materially higher than en constuiuction.
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3). Mstronclitan ve Mationrids Authorities

The principal 1ssue involved 1n choosing between the
Anitial establishment of & metropolitan San Jose viater author-
ity and a nationwids authority iz one of policical scravegy.
Because of scurce of supply probl:ims in the metropelitan
area which cegpcnly conesrn niae Exdcipalities, ths wrgsney
of need of & motropolitan authoriny from this fuﬂdp~&ht and
the articulabeoncas and ianbeeost ol pany corsuiers aro graaler
than in the rept of the nurion.

Thare 1g alze, howeesr, s s:giificans menagenent
issue., 1t waites Time to dertalsp an effectiva n&y argand -

Tu e

BATLON; FIuw: g pariwe oF an ovgarmzation daveloped Lo oxml-
ticdly sorve Lhe rmavropolitan area would by yary muach Iesa
than thogs of one eangblizned with an 1nitial nobtloniide
Jurisdiction aver 250 syetams The metronolitan r~1)¢..1'10?.1.3',y
could be expanied 1n jurisdie lon Avnar grov: og 160 worbn
whiie Lha raironwide authoriiy wonla ba Jorcea 2o aﬂvalup
service jurizdictionally oo o gradual basis soyway t2 avord
chavs,

L) Strengtheaing ihe St Quos

The esgenuo of this plen as 5t as undesztoond, 13 that
the Mowsgtrizs of Publaic Heoanh apd Puhlic Works would
recal v mere tunds Lo perdorm Las.r Mametions. 830 far as is
known, thrre wouid b Lo dipact prwision for stronghbhoning
tne rola of munlv-p'lj o8 in collecstiag water bills, s2tting
up depraciailon ncco and sialcing funde or zn aperabtlon
and marntsnancs.

The alfecrn ~f thes plan 94 the aclivitics of the Depart-
meat of Santary BEagraceriag of the Munasiry of Prublic Hezlth

can nob be appracsid Deianse of 2us lpactioily ov the wal

supply fietd, Theore is no suriable paramater of curssnt voy-
formance on wiileh o projset an 2zv2mabs of fatur: acconpligh-
ment o) thesa functiong wiwn wilea 1t 13 pressstly chargei.
The decia 3 rfacens Tor Lpas fnactiwiny ara lack of approprie~
astiona anpd ztali.

Ty

The Mhansirer or Pabivie Worka on ivs parn prchahly could

affactivoly aspovd nora construstion funds since its presaat
axpsadibiere erns La lower than om BT Provioud years. It has
a lavge backlog of projects amd past cgnahrucilon p2s bsen
physically zourd. Powevsr, such a pmg"em wouid only comiimue
the pressnt cuvigsion of presponsibilitly betweam the dexigr and
conghructing ageucy or the one hand and the operating and
revenas collecting agenzyand cousumer on the other hand. The
benefit of physical watzr supply ‘mD*OV~m=nus by the Miniguwry
of Public VYorks wouid be rapidly dissipated in many cas2s by
rising per capita wastage of water and the solution to loangér-
range wter nicds would be incefinitely postpcenad.
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5) Mexico Plan - 4 Fiftn Plan

A plan developed and used in Mexico with apparent sus-
cess will be described ia brief outline. Under this plan,
municipalities have full control of their public water sup-
plies as long as they wish to retain this authority and to
assume full financial responsibiliiy,

Should they wish t¢ obhtain a construction subsidy
from the national government, howaver, they are privileged Lo
make applicakion 2% any *ims 40 & rabional waber supply
authority. This auihority recedves national funds for its
adrrinistrative axpenses and for a rovolving fund to finance
construction.

Undcr 1he provisions of this revoiving fund, iacal
water suppijes which vicaive a construchioen subsidy are
Jointly m:ndguj by a comniss.om with both local and rational
represennatlon, the raticnal rapresentalive heing & district
engineer serving many sapplies. Undev the provigions of Lts
contract and under nz.ional supervision, the loca water
supply.

a) Must be compeiently operaved

b) Must b= self-financin g and must caluburse the revolving
fund for consirucvicon essis over i porded of yeers

¢) Can be ritarned Lo local cortrcl whenever all indebt el
nege 1g repald,

Thie plan invslives tho werwnalous featburss of "pa y
asuyoungh.“ Sinse adoession of a local water supply int o the
plan it discrovicnary with botn pariies, the admission rate
of locas systears can be liumited € the organizaional capsclity
of tne rational agen v and the financial capacaty of the
revolving fund oo r2ceive bhem,

9)..Conslusion

To vhe exient Lthat any conclusion to a sclution o “he

Jrganizaliwna aspecis of Custa Riza’s water supply problems
n harmony with poiitizo-ceonomic plannlng objectives as

r—:‘n_d«;\n iw by other culrural accomplisoments of the nation has
been reached o ibhe Lhe Mex. o Pign or a respons1bif wa ey
authority (md.ronolitan or othe v gz) which would be deficated
on tha vse haal Lo placing leval wator systems on a souwt
operativial, prnysical ard financial fcoting and on the o:her
hard, v» vitimate liguideilnn {over a 50-year perind) and to
the yeur wooyoor roiurn o systems 4o murdcipality mapagonent
wherever they arz in 2 posiiion to assume full opueratlonal and
fiscal rpspdn510¢115y wou'td be favored.
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7)__Derartment of Sanitary Engineering - Ministry of Health

It is evident that the development of any logical plan
for improvement of the present water supply situation in Costa
Rieca will require strengthening of the Health Ministry's
Department of Sanitary Inginesring so that activities of that
Department above the level described in Section IV-B of this
report will pe both possible and assured. The indicated
strengthening must extend beyond mere increase of Deparimental
appropriation alone, important as that is, ard must be c¢f such
a nature as to provide salary scales which will attract and
retain a competent full-time engincering staff and which will
assure able and competent dlrecticon, The major funchtion of
the Department in water supply, iun our opinion, choula he one
of stimulating other agencies, including local povernments,
in the installation and efrective managenent and operation of
water facilities, review and approval of plans, ard the tech-
nical surervision of over-all sanilary condiizons.

Ui pertinent intaresy in this cenneciron 19 She fol-
lowing excerpt from an article in press by Dr. Abel vWolman,
consulting sanmitary engineer, with which we are in agreement:

#It is deslrable Lo stress again the Leadersnlp role
which linistries of Healih must accept. This will requira a
strengthenad envirenmentel) sanitation division in all
Ministries and a new administrative approach in workaing with
other Ministries and agsncies of goverament., .t will be Jif-
ficult in many countries to exercise the iafluence and exart
the pressure uecessary Lo make the water vrogram a gynamic
force in those countries where the engineering services of
the Heaith Minictry are maintained at a token level. Minis-
tries of Heelth mush decide if they want to get into this
activity and if they decide in the affirmative, they mast
take immediate action.®








http:percente.ge






http:stabi.li
http:Electro'bll.ty



http:fa.ilit.iE

. . e
Population in any Carter

Mirimum Mo ximumn
Urban 132 10¢,6593
Rural 2127 26,753
Total 2801 111,820

% Except for threc cartdns with no urban populationc.

Except in parts of the urbap-suburban complex which forwus met-
ropolitan San José, cach "urben" ares 1s well scparated from any «ther
turban" area, ard :the very small urban populations reported in mawy can-
téns do no: repreient spillover from adjoinzvy lacser urban aress.

lassirications of vrpan populat;ons .a Costa Rlcea by zine of
city cannot be »eadlly compared with classifi-ations based on cv;i'ﬂions
in uvhr Udno 1 the Ynited States, areas includad within the btonnds

of a city usually are urban and suburben in culturael character. hzw are
seldom rural. In Costa Ricz, suburban areas are s¢ldom encounterad ox-

cept in metropolitan San José, but the densl*V of iand occupatio.: of rural

areas contiguous to an urban area may he as grea' ov greater than ibhai in

some U. S. suburban areas within the city limirs. The definition of a-

rural arez in this case is based on means of nlve]ixood). Or. the other

hand, inclusion of the entire populaticn of a cantén in an urban cate egory,

on the grounds that a canton i3 a municipality, commonly would involve )
including residsents in very sparcely settled territory.

r‘ O

The three siandards (Itams one, two and four), which mighs bs
followed in detevmlnlxg the popularions of Puntarenas City {and ths wator
supply attributes) ares given below as an example. {1950 Census}.

1. Urban census population (Clexntrzl District) 13,272
2. Total population of Central District 15,060
3. Remote rural popalation in Canton 15,414
L. Tobal popalation of Canton (Municipality) 21,074

If an “urban® area is considered as being a thickly built-up.
and densely populated area with a single central nucleus ard if the
aggregation of communities comprl.cing metropolitan Szn José is accephed
as a singie city, there are probably only seven osther localities in
Costa Rica which might be corsidereéd as beirg in the 10,000 and over™
populatioc: ol* sification at present. 3ix of these (Alaju&lh. Cartagc.
Heredia, Limdn, Puntsrenas and Turriclba) are in the 10,000-25,000 group;
the first five are prowvinnial capi*als. The seventh,metropolitan San
JOuC, is in the over 250.000 class. Bowewver, 1f cantdn boundaries wera
to be accepted as the urban area limits, Costa Rica would have 24 citles
of over 10,000 population.

Table 1, which follows, gives the population of each province
in 1950 and 1958, the percent of urban population t¢ total population by
provinces (1950), and the number of districts and cant6éns credited with
populations in the 1950 census.
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Under this schedule, the minimum bill for a two room house with
two lights, but no ensrgy consumption, would be 3.7 colones per month or
11.1 colones per trimester. If two - 50 watt bulbs are each used three hrs.
daily in such a dwelling, the electric bill would be 4.5 colones per month
or 13.5 colones per trimester. Under similar conditions the bill for a
three room house with three light bulbs would be 6.4 colones per month or
19.2 colones per trimester. These figures are for intermittent service.

The Compania Nacional de Fuerza y Luz advises that in 1958 the
average electric energy bill for the 42,000 residential customers on its
system which it directly serves at retail rates in the Meseta Central, was
29.65 colones per month. However, the area served includes metropolitan
San Jose where energy consumption probably is well above the national aver-
age. t is noted in passing, however, that the light bill shown by a young
lady serving as Treasurer in a small municipality in Puntarenas Province
(Esparta), amounted to 29.5 colones a month. She was served by I. C. E.,
the public electric authority.

In additionto the light bills rendered either by municipalities
or by electric utilities for service within buildings, some municipalities
also make a property charge for strest lights. In a. random check i
of 72 water services in Esparta central district, 51 (71%) were billed for
street lights. This charge varied from 1.05 to 7.10 colones per trimester.
The water rate (flat rate) was three colones per trimester.

E. DISEASE_AND GENERAL VITAL STATISTICS

1. Birth Rates and Crude Death Rates

The birth rate per thousand population for Costa Rica in 1957
was 55.5, one of the world's highest. The average rate for the five -
year period 1953-57 was 53.1 per thousand, more than twice that of the
USA.

The crude death rate per thousand population declined from 22.3
in 1921 - 24 to 9.6 in 1956 and 10.1 in 1957, and is at the same general
level as chat of the USA (9.4 in 1956).

Because of its high birth rate and favorable death rate, the popu-
lation of Costa Rica is expanding at an annually compounded rate of about L%,

2. Diarrheal Disease Morbidity and Mortality

Adequate data on diarrheal disease morbidity for rate determina-
tion are not available. Information is available on the total number of
hospital and clinic admissions for this cause and is given in Appendix B.
Such information necessarily represents only a very small proportion of the
actual morbidity among infants and young children, among whom clinical
illness and mortality from this cause is largely concentrated.

Mortality from diarrheal disease as measured by reported deaths
from gastroenteritis and total infant mortality is at an intermediate level



38 -

in Costa Rica. The nationwide infant mortality rate under one year of age
has fallen from 179 per thousand live btirths in 1931 to 70 in 1957, but it
is still nearly three times that of the USA. Gastroenteritis as a sta'ed
cause of death leads all other cavsss for the total population as well as
among infants, and was responsible for 1221 desths in 1956 (rate 12l per
100,000). To these figures should bc adcded an unknown prupotion of “the
1001 deaths (rate 101 per 100,000), 3tiituted to Miil-defined deaths dur-
irg early infancy" plus 51 deaths atiribviod to "dysentery!

Comparative data for inf2ni mericlity under two years of age is
available for nearly all of the western hemisphere nations for 1953-55, as
well as for earlier periods. Costa Rica has cicse to the top rate in this
list. However, validity of such comparazive statistics ie discounted due to
the wide differences which are known to exicet in the adeguacy of reporting
infant deaths among the ccuatries invei—rad. s o result, some of the least
developed countries from the standpoints of economic income, nutrition,
medical service and sanitary conditicns, may report among the lowest infant
mortality rates due to sheer failure to registar infant deaths with the
civil auathorities. Under such conditions, comparative statiswics for gastro-
eanteritis mortality can be even more mﬁcxuadi:g,

A detailed analysis of these two cainzs of death by certain civil
subdivisions in Costa Rica has besn prepared and appears in Appendix B.

3. Water-Borne Disezse Morbidity z:ud Mornality

LD e S o

In the followinz diascuszicn differcaiation is made tetween those
perametars which relate most dircctly to what 1s currently referred to as
Wdiarrheal disease' and specific infections which are more likely to be
actually transmitted by water.,

It is generally recogaizsd trat diarrtical disease among infants
(excluding the new=-born) and in clds: ag9 grevwps is predominantly caused
by Shigella and secondarily by some organisms in the Salmonslla group,
n9ither of which are likely to be endenically transmitted by water. The
wate~ relationship in such cases is ens of availability (or the reverse)
of water for general domestic use, insiuding personal hygiene.

While typhoid and paratyphoid c.e acknowledged to have many rodes
of transmission other then water., ityprhoid is classically employed as a
principal index of water-borne disease crcasmission. Where typhoid fever
merbidity and mortality is high, water le gencrelly considered to be an
important mode of transmission; where it is iow, widespread gross contami-
nation of public water supplies is unliksly %o be presant because of the
high effectiveness of public waier sppliics =3 2 mass transmission mechanism
under such conditions.

ratyphold fever for Costa
= period of years. However,
at hand (1956), of the

attributed to typhoid, and

Hercorted mortality from Lyobald and pax
Rica has not been systematically rowviewad owsr
in the latest year for which this Lovimmuaniion L
0518 deaths reported in tha natinca, ndly 16 wen
only six to paratyphoid fever.

p ~

UU_‘


http:Dise-.se




- bl =

V.__PUBLIC AGENCIES DIRECTLY INVOLVED IN COMMUNITY WATER SUPPLY

A, _GENERAL STATEMENT

The public agencies which are directly involved in commnity
water supply in Costa Rica are:

l. Ministry of Public Health - Sanitary Enginecering Depertment'’
2. Ministry of Public Works

3. Inter-American Cooperation Public Health Service (SCIS?)

L. Canton Goverrments

5. Ministry of Economics and finance - Comptroller General

6. Electric Railroad to the Pacific |

Under the provisions of the general water law of 1953:

1. The Ministry of Public Health i1s responsible for making
etudies and surveys to deteruine tho need for comstruction of new water
supplies and for expansion, replacement, and betiermszmt of cxicting
water supplies, and for maldng recoamendations to the Ministry of Publie
Works. Technically, this is interpreted to include the design of all
treatment plants and the samitary aspects of storage and distribution
systems (including adequate capacities) and superviasion of opsration,
maintenance and quality control.

2. The Ministry of Public Works is respeonsible for cerrying
out the construction in accordance with the reccmendations of the .
Minigtry of Public Health, if a municipality is not able to carry out
such recommandatlons.

3. Each municipality is responaibie for maintcnance, oper-
ation, minor repairs, establishing rates for oeyvice, billing and col-
lection of service charges all in accordance with the recommendation
of the Ministxies of Public Health and Public Works and, in the case
of water rates and financial mansgemsnt, under the jurlsdiction of the
National Comptrollsr General.

Other important features of the law - A Municipalitys

1. Must keep water revenues in a separate account and usa
such funds only for maintenance, operation, repairs and betterment of
the system. :

2. May not discontinue service unless it provides a public
hydrant within a reasonable distance.
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3. May charge a penalty cf 2% per month for delinquent accounts.

4. May borrow money for expansion or betterments

5. May require builders in new real estate subdivisions to
install water mains, sewers and streets, to be built under the supervision
of the city engineering department, before building permits are issued.

In actual practice, the functions of the municipalities and
the Ministry of Public Health are quite different than contemplated under
the law.

B. MINISTRY OF PUBLIC HEALTH

The Ministry of Health has two principal functions: all aspects
of prevention, and medical assistance, which includes the curative asyect,
i.e. operation of hospitals. Each function is administered by a Director-
General who reports to the Minister of Health. i ,

Under the Director General of Public Health are 19 seprarate
departments, sections or offices, one of which is the Department of
Sanitary Engineering. There are five sections in this department; votable
water, sewerage, construction, environmental sanitation, and surveying.
Insezt control, chemical and biologicel laboratories are in other deport-
ments. The chemical laboratory of the Ministry examines potable water,
food and drinks, ard also is responsible for food sanitation,

There is keen competition for budget among the various depart -
ments and sanitary engineering has a very small budget .

The Department of Sanitary Engineering staff consists of a
Chief who is a trained sanitary engineer, two other sanitary engineers
(one each in charge of sawerage and potable water), and one sanitarian.
The Construction Section has been primarily engaged in design of health
centers. None of these employees work full time,

Thus with a suall stasi of part-time technical personnel and
a very limited budget little eftective work is being done at this level
Lc insure the people of Coste itica ample water supplies of acceptable
quality.

In 1954, the Department of Sanitary Engineering made a detailed
study of some 34 water supplies (Matamoros Report), but the work has not
besn continued. No studies of water supply needs or plamning of new
works or extensions are currently underway.

The last design of any ccisequence was a rapid sand filter
plant for Guadalupe constructed in 158, Although this plant is now
in partial operation, the origir. .. design was radically changed by the
contractor who constructed it. licthing is being done in the review of
plans prepared by the Ministry of Public Works or by municipal engineers.
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All field investigations are made by a sub-professional
employee who has had no training in water supply. His principal func-
tion is to investigats complaints and collect samples. No routine
system of inspections or sample collections is in operation.

The Ministry of Public Health maintains a central laboratory,
which makes chemical and sanitary water analyses of samples collected
by the inspector. Except for the lahcratory of the Water Department of
San José, this is the only water laboratory in the country. Only 89
and 44 water samples were analyzed during 1958, and 1959 to date,
respectively. Moast of these were taken from spring sources or treat-
menf. plant effluents, very few being from distribution syetems.

Since the provincial governments have no technical staffs in
the water supply field, all of the smaller communities and most of the
larger ones are dependent upon untrained porsomnel without any super-
vision by trained personnel for the operation and maintenance of the
water systems.

C._MINISTRY OF PUBLIC WORKS - HYDRAULIC WORKS

The Ministry of Public Works is responsible for the design
and construction of highways, pullic buildings, schools and for the
construction of water supplies.

Within the Ministry of Public Works is tho Departmsnt of
Hydraulic Works w.dch is responsible for the construction: of all new
water supplies (exception San Jose) and also major repsiis-and exten-
sions in all of the smaller communities and most of the larger ones
with funds appropriated by Congress. Largely by default, this Ministry
also designs most of the systems (exception San José, Guadalups and pos-
sibly a few others).

The Ministry has a central drafting and design office. How-
ever, each department has a: small engineering staff and is responsible
for the design of works coming under its particular specialty. The
Ministry also maiuteins a central equipment pool, repair amd maintenance
shops and a material stock pile.

Each water supply project of the Ministry of Public Works is
financed by a specific appropriation by the Congress. #No master plan
has been developed nor has a'system of priorities been '‘established.
Pressure from a community is reportedly a big factor in determining
which projects are to be :omstructed.

Good records of emisting water supplies are not available
since all records of construction prior to 1948 were destroyed in a fire.
Currently, a questionnaire survey is underway to secure information on
existing water supplies. This survey is about 70% completes.

The Ministry has no reliable estimates on needs to meet back-
log, populaticn increases, urbamization and obsolescence. More than
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The purpose of this program is twofold: (1) to demonstrate
exrloratory drilling necessary to map the underground water resources
of the country, and (2) to demonstrate the feasibility of developing
ground water supplies - particularly for small communities in areas where
use of springs or surface wator is prohibitive in cost.

To this end three programs are now operating as follows:

1. Mumicipal Supplies

Thirty--six producing wells have besen drilled for municipal
purposes in Guanacaste Provincs, mostly in the western part. Five cof
these are in the Santa Cruz arsa, two of which have been developed and
ars used as a gource of supply for a new water supply system. The wells
are 100 feet deep with a static ievel of 13? to 15%; at 600 gpm pumpding
rats thers is 1little drawdown and no interference although the welle
ara quite close togsther. The watsr bearing gravel apparently is in an
old river bed. Five wells woro also drilled for the Nicoya system, in
Ths sams gensral section of the province. These are in sandy clay amd
produce only 50 gpm each. Indications are enccuraging for abundant
water 1n coarse alluvium which ig beliseved to occur at unknown but fre-
quent intervals in this entire region.

In the central plateau, principally in the San Jogé area,
22 producing wells were drillsd in an effort to find sources of water
t0 augment. the San Jose metropolitan area during the recent severe
drought. The wells ars mostly small producers (15-50 gpm al depths
varying from 100* - 200?). These small quantities of water are appar-
ently from lenses in the volcanic ash (see Section V). One exceptional
cordition was encountered while test-drilling for a dam site. An
artesian flow was encountered in coarse gravel, apparently an old river
bed. Six wells are now producing about 1000 gpm which augments the
San Jose supply.

Three wolls were drilicd for Limon and finished in a fine sand
formation. though ddlff:culny has been encountered with clogging, it
is believed that with proper screcas and/or gravel treatment, good yields
can be obtained in this area.

2. Schooi Program

As 3 pari of a school sanitation program 25 producing
walls have baen dr:lled in lewer San José Province and adjoining
Puntarenas Frovince. These are evuipped with hand pumps. The wells were
built primarily for the schools but in s-me instancss serve a few houses.
A second school program is just gei-ang started east of the city of
Puntar=snas. Five wells have been zompleted,

3. A new prcgram of well proints to serve small cormunities
in the wes? coastal area of the Gulif of Nicoya is under consi.aratiom.
Tt 18 believed that wall poinns will prove adsquate to mest the needs
there,
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Under the present program, SCISP completes the well and the

municipality furnishes and installs the pumping equipment and elevated
storige. Distribution systems are built in the usual manner by the
Ministry of Public Works with or without local financial participation.

In summary, community wells have been completed as follows:

1956 - 24 wells serving 19,000 people
1957 - 20 wells serving 16,000 people
1958 - 29 wells serving 18,000 people

1959 - 12 wells serving 29,0C0 people
Total 85 82,000

The figure of 85 wells does not represent an equal number of
communities served since in some cases many wells serve a single community.
Furthermore, as explained above, the nature of water supply development
on this program is such that only a portion of the 82,000 persons listed
are believed to be served by water piped into dwelllngs. In other cases,
such as San José, wells serve primarily as a limited emergency supply
during droughts.

There are three private well contractors in Costa Rica operating
a total of six rigs. They drill irrigation wells chiefly and have drilled
no muricipal wells.

SCISP has participated in the design and construction of 18 |
water supply syctems, most of which were in the first feriod (l9h3¥l9h7)
of 5CISP operation. Unfortunately, records of this dctivity Have not
been located since the Servicio reopened in 1951. Currently, SCISP is
not engaged in any water supply design or construction activities.

. A second important activity < the pitometer flow surveys in |
a number of municipalities. Seven suiveys have beer completed and sevetral
mor'e are under way. These reports will be valuable for future.watdr
programs in pointing up the consumption characteristics and indicating
the magnitude of wastage and leakage that is occurring. Results of the
pitemeter surveys are given in Section VII-G.

The engineering staff of SCISP consists of one US englneer,
four Costa Rican engineers ard three surveyors. One of the engineers
and one surveyor devote full time to the well drilling program and one
engineer is primarily a construction engineer. One engineer and one
surveyor are primarily engaged in the pitometer survey. In addition
to the two major projects mentioned above, the SCISP engineers are fre-
quently consulted by the Ministry of Public VWorks and the City of San
José, but apparently there is little cooperative activity with the
Department of Sanitary Engineering of the Ministry of Health. The
Chief Engineer of SCISP also teaches at the University of Costa Rica.

(M}



E. CANTON GOVERNMENTS

Local water supply management in the capital city is described in
Appendix A. The San Joseé Water Department 1s more adeyuately and more
completely staffed than that of any other municipality.

From a water supply viswpoint at least, the govermments of pro-
vincial capitals also present atyplcal conditions compared with the rest of
the nation and occupy an inte.inediate position. The principal apparent
distinction between them and other municipalities is the presence;of a
chief engiieer who is responsible fox all municipal public works and
utilities, a«nd of more able municipal treasurers. As a result, there is
evidence of 3ome local planning in management and engineering. Water bills
also are more adequately collected. The improved collection of water bills
in these murucipalities should perhaps be more basically credited to the
canton council and to the politico-gocioeconomic structure of the com-
munity since it is evident that failure to collect water bills and other
accounts in other municipalities mainly is due to more fundamental factors
than the caliber of the occupant of the Municipal Treasurer?s office.

The operating staffs of the water departments in most provincial
capitals, on the other hand, appear similar in composition and quality to
those of smaller cantons. This, apparently, is due to the simple character
of the systems in those provincial capitals which were visited.

The operating staffs of the municipal water departments in all
canténs where no treatment is involved (98% or more of the total number),
are remarkably similar in compositlon. They consist of a "fontanero"
(plumber) who serves as superintendent, a watchman for the source of sup-
ply and a watchman for the ground reservoir (usually located near the
distribution system). As will be described in more detail in Section III.B,
cant6ns in highland provinces have an estimated average of five water
systems, those in coastal provinces have fewer. These multiple systems may
have either separate or joint sources of supply, generally each has its own
storage reservoir. There 13 a seoparate watchman for each source of supply
and for each storage reservoir. Up to a certain population size, one
fontanero serves the entire canton. A single fontanero generally serves
up to about 1,000 connected services, bsyond that he has one or more assist-
ants. In most such cases, his services appear to be confined largely to
the central district, the other districets being mainly self-operating. He
is usually assisted by several unskilled laborers.

The salary of a fontanero varies in the range of 100 to 600
colones/month ($15 to $90). The salaries of watclmmen range from 10 to
125 colones/month ($1.50 1o $18.75). The watchmen amd the lowsr paid
fontaneros are presumably part-time employees. In two highland cantons
visited, the prevailing unskilled labor wage scale was nine colones/day
(8 hr. day for light work, 4 hr. day for heavy work). Those employed by
the month presumably are paid at a lower rate.

I Information on the financial details of local water supplies
relative to organization and operatlng staff is provided by the following
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data for Alajuela Canton for 1958. This is one of the few partly metered
supplies. Of 7178 connections in tha cantfn, 323 are metered (4.5%), of
which all but 16 are in the central distiict. The meters are read once
2ach tirimester. Alajuela Cantdn has 13 separate water systems, all with
springs as sources of supply.

1958 Operating Costs ~ Alajueia Cantdn (Colones)

Cenirsl Dist. All Others Cantbn
No. Cunnections 3,500 3,578 7,178
No, Meters 307 16 323
Salarias 24,603 - -
Labor 12,418 - -
Wator Meters - Purchase Payment 16,470 - -
Maintenance Materdals 29,345 - -
Administrative Overhead .8,28L = -
Ty 91,120 39,874 130,99,
Ao Cust/Service 25 sl 18
1.235 Meter Parchase Payments L 11 -
txme Net. Cost/Service Operation e '
and Maiftenance 21 “ -

The approximate installed cos® of 4 residential eize meter in Costa
Riza s 100 colones ($15.00). Except to the uxtont paymént is spread over
szveval years, the meter cost item is mainly a non-recurring expense under -
vwhe feragoing conditions. Further detalls on municipal water supply manage-
mzat. zad practices appear in other parts of this report, especially in
Seennar VI,

F. MINISTRY OF ECONOMICS AND FINANCE

Under the laws of Costa Rica, the WMinloiry of Economlcs and Finance
33 rharged with the responsitility of acziing on applications by municipalities
for approval to borrow money and o chang: utliity rates, tax rates, license
feaz, ete, Municipalities in turn ars reguirad to obtaln this approval
bafore taking action.

If a manicipality wishes to borrow mors than 250,000 colones, Con-
gressional. action is also required. Up o the preszmnt time, the issue of
obtalning approval for long-term loans in any amount is mainly academic,
since the only municipality with any long--iexm debt is San Jose.
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Jurisdiction over municipal water rates in the Ministry is by the
Office of the Comptroller General. Within that office it was formerly admin-
istered by a Section of Municipalities and Autonomous Institutes. It has
recently been transferred to a newly ectablished Office of Economic Studies
of the Comptroller General.

A visit to this ministry was of special irterest in view of the
very low water rate structure in Costa Rica and statements made by a mmber
of mirdeipal officials that the Ministry would oppose applications to raise
water rates on policy grounds. This was contradicted in some other munici-
palities where water rates had been raised, although with considerable delay
in some cases. One specific case of disapproval was encountered which was
changed to approval two years later. There is also some discussion of in-
terest on National Govermment policy on water rates in the Rader Report.

As a first step in this visit, legal and jurisdictional aspects
were first discussed.

It was pointed out by one official interviewad that undar the
Water Law of Costa Rica, the Ministeriss of Public Works and Public Health
are responsible for analyzing the anmual expenses of local supplies, on
basis of which an application can be filed by the murdcipality with the
"Controleria General" if a change of rate is indicated. According to the
Law, this ™ariff™ should take into consideration the "local resources that
assure the value, depreciation, operation, and maintenance of the system of
water supply under its control? (Article 11, General Law of Water Supply).

It was considered by the persons interviewed that such service
by the other two ministeries is e¢ssentially nil. However, neither the
former office nor the preseni ons in charge of water tariffs in the Ministry
of Economics and Finance was acquainted with the Matamoros Report, which among
other things analyzed costs on the basis spzcified in the Law amd which
almost comsistently found a major deficit.

At the present time, it was exiplained that municipalities prepare
such applications "on their own®. Becausec most of tha municipal officials
are not qualified to prepare such applications, delay results and the Office
of Economic Studies is obliged to render field service. Applications for
water rate changes are relatively few in number.

Other laws governing the Office of the Controlleria, of which the
Office of Economic Studies is an element, specify that water rates Mshall
not exceed the effective cost of the service" (page 119, Codified Laws of
Costa Rica).

Review of applications for weter rate revisions by the Ministry
of Economics and Mnance involves political as well as technical consider-
ations, since proposed rate changes must be published for eight consecutive
days for the purpose of determining iocal puilic reaction. In the known
case where disapproval action was taksn, local officials advised that the
people objected. Later, with construction of ¢ new system by the Ministry
of Public Works, the objections disappeared or dimirdshed and approval was
granted.
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In discussing the general policy of the Office of Economic Studies,
it was stated by the official interviewed that in nearly all cases in Costa
Rica water supplies were operated at less than cost. This was considered
desirable in principle, or rather that central government subsidy was con-
sidered desirable. However, it was cunsidered that the fears of some runi-
cipalities that the central office would arbitrarily disapprove requests
for water rate increase were groundless.

Following considerable discussion on whether water should "pay its
own way", whether a water authority was warranted, and on the present de-
crepit condition of local water supplies in Costa Rica, the general viewpoint
of the official interviewed on water policy was as follows:

The political objective of Government subsidization, a general
prineciple of government in Costa Rica, is for the more prosperous areas to
subsidize the less prosperous areas. In accordance with this principle,
some 50% of the cost of local government is provided by direct or indirect
subventions from the national government. On present form of national assist-
ance 1s the arrangement whereby the Ministry of Public Warks constructs and
improves local water supplies at national expense. This principle is good
and should be contirued in force. However, it is recognized that funds ap-
propriated for this rurnose are insufficient.

A theoreticolly ideal arrangement would be for:

Lo The lirisztey of Public Works to be ré?ponﬁible for constructing
all new systems ord for cdditions and betterments ii spéecial cases where,
needs exceeded canital zccumulation in the water aceounts of munieipalities.

2. The water rates charged by municipalities should be addguate to
gover replicement necds as well as operation and maintefisnce. Wheén the system
wears out, it should be replaced at municipal expense. Water should be
hetered t6 avoid waste.

Other points of interest which were discussed are:

3. In view of the high percentage of delinquent water accounts in
many municipalities, the question was posed whether the CE3 would approve an
application to double water rates in a situation where tl. actual water in-
come amounted to only half of expenses, but where half of the water customers
bills were unpaid. It was stated that approval would not be granted because
this would place an unfair burden on those who were paying their water bills.

This situation appears tc create a theoretical impassé to water
rate increases in most municipalities, in view of the high percentage of
delinquent accounts.

L. Up to about 30 years ago, there was a law which permitted water
to be cut off when water bills were unpaid. This was superseded by another
law which prohibited discontinuance of service for non-payment. This law was
then amended in 1950 to permit discontinuance of service to the house provided
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(in effect) public hydrants are provided in the general area, (Article 8,
page 218, Codified Laws of Costa Rica).

At present the cut-oiff provision of this law is generally not
utilized because of the prevailing lack of publiec hydrants.

In Naranjo Canton, however, where the munieipality furnishes
electric energy to houses as well as water and a Joint bill is rendered,
the lights are cut off if payment is delinquent on any portion of the
joint bill.

G. ELECTRIC RAILROAD TO THE PACIFIC

The Electric Railroad to the Pacific is concerned with community
water supplies only to a limited extent. The City of Puntarenas, the
western terminus of this railroad, is remote from a water supply source.
The railroad operates a gravity transmission line leading from the famous
0jo de Agua Spring to Puntarenas City (80 kilometers away) and also
manages and operates the port facilities and the water distribution system
serving the City. Enroute, the transmission line serves two small rural
communities and may also supply water for domestic and limited agricultural
purposes to a few farms. .

The role of this railroad in water supply activities is mainly
of interest because it is an autonomous institute (see description in
Section IV-B) znd its water management policies and practices differ
substentially from those of the municipal governments which operate all
other supplies.
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VI. WATER RESOURCES

The average amual rainfall in Costa Rica is high ranging
from 1628mm (64 in.? (Santa Ana) to 4680mm (184 in.) (Golfito) (Records
from ten selected stations). There are, however, great variaticns
seasonally in some sections of the ¢oantry.

In the central plateau and the dralnage arsa of the Culf of
Nicoya, there is a weli-defined di'y season agtoading roughly fiom Docember
through April. February has only a fraction of an inch of rala whereas
the wettest, month, October, has an average rainfall in the magrnitude of
330mn (13 in.).

The central and lower Pacific ccastal areas have the greatost
rainfalls with less proncinced diy scasons vecurring during the same
months as in the central plateau. FHere, the diiest month, Jasmary, has
?n aver§ge of 160ma (é in.), and the wetteast month, OCutobor, 729m

29 in.).

On the Atlantic slope, there is no well-defined dry ssason. The
avorage amnual rainfall is in the magnitude 3500mm (138 in.), however,
wlth monthly averages fluctuating from 132 (5%) to 505 (20 in.). In
Iimén, for instance, October is the driest menth and December the webiost
month.

The norvhern slope of the Cordillera, which drains into the
Atlantic, has an average ralnfell in the magr.tude of 3205mm (126 in.),
and wet and dry seasaons following the sams patturn as in the central
plateau, but with less pronounced &ifference. Monthly ranges here are
of the magnitude of 20ma (1 in.) for the driest month and 470mm (18 in.)
for the wettest menth,

Surface Water

There would appear at firsh glance ib bz ample surface water £o
meei, all foresacable neels. Fowever, the heavies) concantratlion of
population of industry and of agriculiure is in the meseta cuatrael, the
aros of lowesi rainfail and most promouncad dry seasons. Farthermnore,
many of the sources, both domestle and agrdeultursl, are at ralativaly
bhigh elevations wlth the rosult that the drainage areze are quite small
above the placs of present and posomtlel futura ug3. Another characier-
iastic of this arsa 1z the azecp gradnz of the siroan hals, which resuld
in rapid concencration of veiefall and vory rapld mo-off, thnug, stzeum
flows fluctuasie greatly roi ot soavenally, bat also deiiye. As an
example, gsome of the walor gupplies viaited with rive:r sowrces near Lhe
head waters, which wers very tariid during and umedialely Following a
rain weuld be flowing clear a few howrs laiar.

Ancther complicaving fuctor is agricultura. Coffos, the pidnelpal
Crop, also is most intensaly cultivabtsd in the upland rogion. A conslder~
able quantity of waher is uvsoed in prosessing coffes and unfortmately this
cccurs durlng the driest meuths wien the supplemontel Zrrigation of crops,
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principally coffee, i3 at its peak. Cofflce processing'also produces
a strong polluting organic waste and many of the processing plants dis-
charge this waste above existing water intakes.

Not only are the flows of surfacz -“reams affected hy the
dry seasons, but also some springs at nigho: 2levations fluctuate sub-
stantially during the year.

Unfortunately, stream gagings sre practically non-existent
in the central plateau. Outzida2 of %“%“e =rea, a few racords are avail-
able from studies made for hydrcelactitc develcpment.

In the drainage area of the Guif of Nicoya, which constitutes
most of Guanacaste Province, the waii»rn of stiream flows is the same
as in the central plateau. That is, they [luctuate greatly from wet
to dry seasons. Much of the land in this region, particularly in the
foothills, was at one time heavily forestad, however, it has been
denvded. This has caused more rapid ~:-o0ff and leas opportunity for
replenishing ground water which foods the zprings and rivers. The
inevitable result has been greatar Ticeds and lower minimum flows in
the streams. The area is largely rural with no large concentrations
of population and consequently, the quarnity of water needed for domes-
tic purposes is not large. Therc is vory Little andustry. Much of the
land is uncultivated or in pesture alibeuglh thic area is said to have
good agricultural votential. Sowme rice, which requires irrigation, is
grown in this area. It is understcod that a study was made on a pro-
posed irrigation project in this area <o be supplied from reservoirs
in the mountains, but was found Lo be economically infeasible at this
time. However, with an increasing poyulaiion in the cocuntry and a
corresponding increase in need for
water in this area is a definite pessiniliitr,

In the central and weuthern Paol.fc areas, there ane many
streams and with the very heavy and moc.re vrifeimly spaced rainfall,
there seems to be no problem in the Jereseasble future. The area is
gparsely populated, there is iitiins industyy and no need for water for
irrigation.

Likewise, the Atlentic coagtal ~7an prosents no forescenble
problem for domestic, industrial or agriccliural necds.

Ground Water

The many large springs in the wowitainous arsa might indicate
large underground water resources. Iitile is known of these resources
since only a start has been made on %es’ d>?.11ing (SCISP Program
decribed elsewhere).

The Central plateau lies betwsen two mountain ranges, the
one to the north being of velecanic orizin, wilh “hat to the south
resulting from upheaval. During eruptions, the prevailing winds were
from the northeast carrying the vclecaivic asn iatc the plateau. In the
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San Jose area, lava, alluvium, vclcanic mud and rock from slldes were
also deposited resulting in a non-uniform deposit of various materials.
The lava bed is uneven and therefore the cover is of varying depthsup
to as much as 700 fset, The volcamic ash, presumably in lenses, is
porous and provides a water reservoir believed to extend throughout the
valley. The ash is relatively fins and therefore the wells generally
produce small yields. The depth of ash also affects the yield of the
wells. Gemerzlly the yields of wells drilled so far are in the range
of 15 to 50 gpm.

An exception is the one instance mentioned elsewhere where an
old river bed was tapped and a well producing 1000 gpm was daveloped.
There are no surface indications as to whera these underground rivers
may occur. Only test driliing will reveal how extensive these forma-
tions may be. The Chief geologist at the University believes that
main reliance for additional supplies of water for this ares will have
to be placed upon surface waters and that wells will be useful only to
augment the main sources of supply during dry periods such as have
been experienced last year amd this year. He wstimates that the visi-
ble supply of surface and underground water from this aresa may support
a population, with accompanying industrial develupment, not to exceed
one million peopls.

The entire Guanscasie Province 18 coveced with volcanic ash,
more uniformly deposited and with much less other material than in the
San Josg Area. Drilling to date has indicated water in this ash and
in the water--bearing alluvium below the ash. For instancs, in Santa
Cruz, a well producing 500 gpm (potential yield higher) was developed.
Cver the entire western part of the province, the layer of ash is quite
thick and the potential for ground water supplies is good.

In the eastern and higher pcriiocns of the province the water
supply prospect is not as favoerable. Extensive cutting of foreats has
had a deleterious effect on gprings and dry season river flows as wall
as on ground water recharge.-

The central and south Paczific areas have many streams and
water supply should be nc problem in the foreseeable future. The only
drilling that has been docne has been for school supplies. These wells
are in alluvium.

The eastern slope presents no problem. The rainfall is heavy
and there are many streams. In the areas nsar the coast, thick alluvial
deposits occur which are potentially good aquifers. Limén, the only
community of any size on the eastern slope, has a well supply. Some

fficulty has been encountered wich £ine sand. It is believed, how--
ever, that with proper dsvelopment, scresns ard/or gravel treatment,
good yields can be expected in this arsa. Since there is ample sur-
Tace water for all purposss, didlling will be resorted to largely whers
distances to springs or costs of treating surface waters are such that
ground water will be cheapers
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The agricultural potential is said to be good in the area,
however, irrigation is no: in the picture. In fact, drainage appears
to be the greatest water problem, insofar as agriculture is concerned.

Undzr the wabter Law, the title of all wa‘sr is in the name
of the nation. The agency which controls the use of water is the
National Electric Institu=z. Water for domestlc use has the first
priority. The Institutz gramis water use rights and has the power to
extend, modify, or rescind sucn permits for irrigation, powsr and
industry.

In the central piatwau the principal users of water, other
than municipalities, ars ths coffee growers ard processvrs. While the
processing of coffee is nou a consumptive use of water per se., waste
waters from processing are sometimes returned to the land for irriga-
tion and then it does becime a consumptive use. Because of the impor-
tance of the coffee industry to the country's econcmy, there is appar-
ently considerable reluctance on the pai't of the Tnel. :tite 43 axsrsise
much control over this watar usz.
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VII _THE COMMUNITY WATER SUPPLIES OF COSTA RICA

A. SOURCE OF SUPPLY

The present and historic sources of public watser supply in Costa
Rica are almost exclusively springs. Dues to topography, geology anl rela-
tively heavy precipitation, the elevated lends of Costa Rica possema very
great number of smell, medium and large springs whlch are utilized for in-
dividual, public and agricultural water supplies. Because population dewvelop-
ment in Costa Rica has been mainly concentrated in the highland ereas, both
rural and urban communities have generally developed one or more gprings as
a source of supply.

Even in the foothill and lowland &areas, sn:1l and large communities
have tonded to favor springs a2 & scurce of suvpply, trnough fraquently it
has been necessary to go ralatively long distances te¢ tLap a spring sourcs.

In coestal Puntarenss Province, for example, the water supply fer Ezpizta
Canton (460 connections) is obtained from a spring recported te be 18 miles
distant. In Miremar Cantoh (200 conmections), it is obtained from a spvring
about six miles distaa:, while in Puutarenas City with 3100 coawections

the source of supply s a very large spring about 50 miles away.

An estimated 95% of the commupity watcr systems obtain the water
excluesively from spriigs. Also, San José City and several others obtain
their supply from springs, streams, and wells, or springs and stresms. In
terms of volume of supply, an estimated two-thirds is from esprings with
most of the rest from streams, and some from wellis.

In cases where remotae spring sources have been developed, nesrer
stream sources and ground waber resources fcr well deuvelopment comrouly
are available. Under such conditions, the preference for spring sources can
be attributed to the followings

1o Tradition. Historically, the btulk of the population has liwved
In land areas whers ncarby spring sources are generally available. Ths
more sparsely setfled lowlard areas were largely setiled by highlsrd exi-
gration as highland population density increased and spring water probably
has been cultwrally acceptad as more salubrious and more palatsble.

2. Wells. Ground water explorstion and deep well dovelopme:t.
appear to have besn very recent activities, with demonstration deep well
development a current (ISP project.

3. Operation and Maintenance. Spring suppiies represent the
ultimate in simplicity ¢f’ operation and maintenance. The typical spring
supply consists of a protected spring source, a transmission line, a hili-
side storage reservoir for equslizing supply and demand, and a distribution
system. The source is abl a higher elevation than the distribution system
and flow is by gravity. There are no'pumpe and no treztment.
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Province, nine of the 19 canténs in San José Province, threec of seven in
Puntaronas Province, two of eight n Heredia Province and one of four in
Alajuela Province and two of eigh® in Guanacaste. The number of systems
pur cantdn varied from one in Puntarenas Province and in San José Cantén
to 13 in the central cantén of £ ajuela Province. Based or detailed scru-
tiny of the results, it was estimated that there is an average of five
systems per cantén in the four highland provinces and one system por cantén
in the lowland provinces. An aporoximation of the total number of public
water systems in Costa Rica is arrived at below. It is in almost exact
agrocmeny with the round number of 250 in SCISP filea.

Estimated No. Public Water Systems

Province No. Canténs Av. per Cantén Total

1. Alajuela .12 5 60

2. Cartago 8 5 L0

3. Guanacaste 8 1 8

L4« Horedia 8 5 Lo

5. Limén 3 1 3

6. Puntarenas 7 1 6
7. San Josd 19 5 1 3¢
TOTAL Eﬁ"

% Reflects 1 unserved cantdn
36+ Reflects 1 cantén-wide system

About five percent of the 115 systems in the enumeration wers
actually scmi-public community supplies, developsd at private expenses
primarily to serve the resident employees of large farms. However, it
wes not. considerced practical to separate these from the public supply
category since they were larger than eome public supplics, ani soms 3sup-
plica developed at public exponse for small communities are under pri-
vate maintenance and operation to the extemt such services are provided.
On the other hand individual desp-well systems developocd by SCISP in
lowland provinces to serve rural schools, which may also have served a
very fow houzes in the immediate scheol aren, were not included in the
enumoration.

In one cass, a single system served ncarly all of an entire
Cunitén (San José Centdn), although there were many district-wide-systomae
In all but threco cases lnvolving urban supplies, rural as well as urban
poptlations were served. On the other hand, many systems served only
ruwral populations.

C. NUMEER OF SUPPLIES BY SIZF,_OF COMMUNITY

Followling a different procedure, the number of supplies accord-
ing vo gizn of community was determined on a basis of ~.L sources of in-~
foimmation. The principal sowrces consisted of tha field notzs on the
115 system reviewed in the fiold and the partisl questionnaire retwima of
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2. Where a singie system within the boundaries of a municipality
{cantoh) served more than one district, the community was consijersd to
be the population group sarved by the water supply system.

On these bases, it waz determined that there were 29 communrities
of 2500 ~ 10,000 population in Costa Rica served by a public watsr supply
and 128 communities of less than 2500 population which were simila-ily
scrved. There wes only ono city ebove 100,000 (San Jdse) and nons in the
25,000 to 100,000 range. Those in the 10,000 - 25,000 range are listed
below. Population figures given are those for the central district dxcept
for Tib&s Cantén in motropoliten San José where the ontire centdn poprle~
tion 1s presently considered urpan and is also served by a single watey
systrm. In determining the indicated connected population, 10% of ths ro-
ported number of connections was assumed to be commercilal and induastrial
since communities in this size range have central business districts of
significent proportionz. In comparing the indicated connscted population
with the 1958 census estimate, it should be kept in mind that these esii~
ma*ted populations are subject to considoerable revision after the 1960
Census is taken and a-e materislly higher that the knovwn 1950 cenzus ra-
sults. In the case of Cartage City, this water system also serves a por-
tion of adjoinlng El Carmea and San Francisco Districts. These two
districts had en aggregetlc estimated population of 5216 in 1958 and were
also paptially served by two independeat systems with 491 connections
(2946 equivalent populaticn). The system serving Heredia City is cantdu-
wide snd partially serves an additional census populazion of over 1C,000
outside of the central district. :

Number and Incation of Public Water Supplies 10,000 - 2£.000 Population

Indicated
City No. Connsctinns Cornected Pop, 1958 Peopulation
Alajucla 3600 19,440 17,265 .
Cartago 2778 20,400 16,767
Heredia 4130 24,780 16,538
Puntarenas 3270 19,620 20,349
Tibas Canton 2600 14,040 14,106
Limon #* 14,000 2i,h2n

#* Number of Connections Unknown. Crnnected Population in 1954 was ¢atimated
in the Matamoros Repcrt at 14,000 in a total population of 16,38L at that
tims., .

Communities in the 2500-10,000 population range (400 to 160D con-
nections) are listed in a following table. The cencus populations glven is
the total (urben and rural) population of the principal district corved;
some systems served parts or all of one or two other districts and the rum- -
ber of connections is considered to be more valid in these czses than the
census estimate as an index of the popitiation of the community served. The
entire Escazii Cantén (San José Province) is served by two systeme and the
cantoh census pupulation is listed.
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Number and Location of Public Water Supplies - 2500 - 10,000 Population

Province Cantén District Number Indicated 1958 Pop.
. Connections Connection Pop.
1. Alajusela Atenas Atenas 5L 7% 3282 2933
2 Grecia Grecia 1036%# 6216 5704
3o Palmares Palmares 620 3720 2306
L San Carlos Ciudad Quesada 5003 3000 9613
54 San Ramon San Ramon 1045 6270 £596
6o Naranjo Naranjo 878 54,08 - 8497
7o Central San Isidro 814 A:1 A 3611
& Central San Jose 819 4914 2743
9. Central San Rafael 509 3054 2940
10. Cartago Oreamuno San Rafael 685 4110 2940
11, El Paraiso El Paraiso 4, INAIN 5683
12. La Unidn Tres Riés 819 L4914 1.069
13, Turrialba Turrialba 1324 7944 19493
ihe Central San Nicolas 1384 5541, L57L
1=, Jimenez Jaun Vinas 490 2940 5858
16, El Guarco El Tejar 537 3222 3603
17, Heredia San Rafael San Rafael 768 4,608 2079
18, Flores San Joaquin 578 3468 1870
19. Sto Domingo  Sto Domingo 988 5928 3059
20. Belen San Antonio 398 2388 2149
21. Guanacaste Central Liberia 483 2898 TiL5
22, Nicoya Nicoya 393 2358 17493
23. Puntarenas Esparta Esparta 460 2760 3601
24. San Jose Moravia San Vicente 1204 7221, 5880
25, Escazfi - 1200 7200 9405
26. Desamparadoes Desamparados 1324 944 5321
27. Desamparadoes San Miguel 398 2388 3371
23, Alajuelita Alajuelita 588 3528 2299
29, Curridabat Curridabat 640 3840 3L61

PAs
rh

Connections as of 1954 (Matomoros Report)

Summary of No. of Community Water Supplies by Size of Community

Size of Community

Under 2500

2500 - 10,000
10,000 - 25,000
25,000 -~ 100,000
Over 100,000

Total

No. of Suppliss

128
29
6

0

o

Fartial List Based on Available Records, Total No. of Systems estimated at 250, serv-

ing districts in 64 of a total of 65 cantbns.
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D. INDUSTRIAL AND AGRICULTURAL WATER SUPPLIES

Tnis section deals with industrial and agricultural water supplies
separate from community water supplies. Industrial and agricultural water
supplies are further considered in Section VI.

Costa Rica has no heavy industry and but little other industry with
substantial industrial water requirements. Nation-wide, indigenous food
Processing accounts for the greatest number of business establishments, with
substantial water 'use in agricultural areas by coffee "beneficios." San José
is characterized by light industry, notably the garment trades.

Because of its very humid climate, there is no need for irrigation
to meet the basic water needs of principal crops. However, limited supple-
mental ‘irrigation of coffee bushes is carried on in the central -plateaun. Some
rice is grown without irrigation, due to the humid climate. There is also
limited rice irrigation in the lowland.

The processing of coffee beans in rural highland areas represents
the outstanding agricultural water use up to the present time. In some of
the areas visited, there was much evidence of spring supply sources being
used in large quantity by coffee "beniticios™. In contrast with community
water supplies, where devslopment is at the source and conduction is by pipe-
line, the agricultural processing water is commonly conveyed by artifical
open channels.

E. PERCENTAGE OF POPULATION AND TOTAL POPULATION SERVED BY PUBLIC WATER SUPPLIES

The 1949 Census of Dwellings for Costa Rica among other things lists
the total number of urban dwellings in each district and the number served
by public water supplies. Of a total of 53,435 urban dwellinge, 50,521 in the
nation (95%) were reported as being provided with piped public water connec—
tion into the home. The remaining five percent were reported as being served
by individusl or communal wells (shallow) or by individual or communal flow-
ing stream sources, or public hydrants.

The reported percent connected is so high there is little point in
detailing this information by cantdn. By province, the percent connected was
highest in the four highland provinces (range 97% to 100%), and lowest in the
three coastal provinces (59% in Guanacaste, 87% in Limbn and 94% in Puntarenas
Provinces. It was, accordingly, only in Guanacaste Province that a very ap-—
preciable percentage of the urban population was not connected to public water
supplies. The sources of water supply for those not connected to public water
systems differed materially in the three lowland provinces. On the Pacific
Coast (Puntarenas and Guanacaste) there were about two users of shallow wells
for each user of a stream or ditch source of supply, while on the Caribbean
coast (Limén), about 95% used streams and ditches. In San Jose Province,
nearly all of those residing in dwelling units not connected to a public water
supply (709 of 866 dwelling units), werec in the central cantdn (San J63é City).
Of 709,612 of these were in the mixed category of streams, ditches and public
hydrants. It is believed the occupants of these 612 dwelling units obtained
their water from public hydrants and represented the only users of water from
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public hydrants at that time in the entire country. Currently, San José City
was the only system reviewed in the field which had public hydrants, and these
were few in number,

The field review of public water supplies confirms that this high
percentage of connected urban population still prevails in spite of a popu-
lation- increase of around 40% during the ensuing decade. Field inspections,
testimony of municipal officials and records of connections, all confirm this
conclusion. Furthermore, from best information only one cantdn in the nation
does not presently have a public water supply (Buenos Aires). Although it had
an cstimated population of 7,685 at the end of 1958, none of the population
was classed as urban in the 1950 Census.

Considerably more surprising, however, is the high proportion of the
rural population connected to public water supplies in many areas, especially
in the central plateau. The central plateau, which is reported to have 60% of
the national population, contains heavily decveloped rural areas as well as
urban areas since it is the main coffee growing arca. Wnhile the percent of
the rural population served with piped connectians to public water systems
cannot be preciscly determined, it is probably about 75% for the central plateau
and in some rural districts in the order of 95% to 100%. This arca includes all
of the highly developed rural areas of Alajuela, Hercdia and San José Provinces.
In Cartago Province, the fourth highland province, where agriciltural develop-
ment is extensive and land occupancy is high in the valleys, but the topography
is more irrcgular, around 50% of the rural population is believed to be con-
nected to piped public water supplies. Even in mountainous areas it is not
unusual to sce small diameter mains (as small as one~half inch) along roadsides
which, operating under high pressure heads, serve primitive dwellings scattered
over considerable distances.

The general rule is that, as long as spring sources of supply are
abundant in number and accessible, the rural populations are extensively served
wlth piped public water systems provided the houses arecstrung along roads or
clustered into "caserios."

y Vhen spring =u rces of supply become scarce and remote, however, the
rural population serve: with oiped public water systems becomes nil or negli-
gitle, a condition which appe:trs to prevail in coastal Guanacaste, Limén and
Puntarenas Provinces. In Puntarenas Cantdn, for example, which has one urban
and six rural districts, five of the six rural districts are totally unserved,
while the sixth has a system serving only a small central nuclecus. A similar
situation applies in Esparta and Montes de Oro Cantdns of Puntarecnas Province.
Although other caniéns in this province were not investigated, the situation
with respect to spring sources of supply is considered relatively unfavorable.

Although rural populations in the cited canténs are generally unserved,
it is noted that even in these cantdns the central or M"urban!" arcas of Esparta
and Montes de Oro Districts for example, have piped public water systems. Ac-
cording to the 1950 Census, the 'urban" populations werc 1925 and 899 rcspec—
tively, which from onc viewpoint places them in a rural category.

Although inquiry into public water supply availability in rural areas
is perhaps a side issue from the point of view of a program concerned mainly
with the development of urban water supplies, it has special applicability in
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Costa Rica from a standpoint of evaluating diarrheal disease conditicns.
Since there are no urban areas without water supplies and practically sll
of the urban population in the served communities is actually conrnected,
rural populations provide the only centrel of comparison group from a
water supply standpoint. However, rural populations cannot be selectod

at random for this purpose, because of the high variation in pcr-ent servaed
for this group.

In addition to information on M"percunt served" which was collected,
this factor is included in the current questionnaire cersus being carrisd on
by the Ministry of Public Works; with listings on a canibon wide basis. It
was also included in the Mztamoros Report, generally on a district basis for
individual systems.

Within the pagt year SCISP gathsred information availeble at cen-
tral scurces in San J6sé on the aumber of districts in Costa Rica with popu-
lations of 2500 or more which were served by public waier supplies. The
districts were classifieds &) known to hove public water supplios, b) known
to be withoub public water supplies, c¢) status vokmowa. It wes conclucod
that 690,000 people reside in districts in this size rangs which neve public
water supplies. This figure includes population unserved. On “he oiher
hand, many districts with less than 2500 popuvlation, including districts
with "urban" populations, ars known to have public water supplics.

Based on the anzlycis of more complate data. irclecing the results
of field visists and the 1949 Dwelliing Census, it is estimaled that not less
than 700,000 porsonz ({4% of tze tetal popu’ation), ace actuzlly served by
piped water connection i this predominantly rural nztion.

F. AGE OF WATER SYSTEMS

The Matamorcs Heport conteins information on the agss of the speci~
fic water supply systems covsred in that report. In most casca, informetion
was not gathered on the ages of most of the systems visited.

Age of system hes zigniiicance in two respects. The years in which
systems were first constructed in iecalities In provinces and in the nation
provides historical perspective on ypublic water supply deveiopment. On the .
other hand, the years 1n which thess ssstoms were most recenily rebuilt or
replaced provides information physical cordition u-d aieqaacy of supply.

Informatien available iz not elicgouher satisfastory in satisfying
either of these poiuts of inquiry, Much cf the informetion i the Mzlzmoros
Report was cbtained by guestiocunaire and 1t 1s not possiocie to wvalvate the

adequacy and accuracy of the replies. Alsc, miny systems have beon improved
by the Ministry of Fublic Werks sirve preparation of the Matameros Heport in
1954. Furthermore, tho nalure of this replacement z1d betlerments work veries
greatly in different supplies. In some systemws, it may iuvolve only minor
repairs, in others, it may consists of complete replacemsn, of the grtire Sys—
tem, as in Heredia City where the old system is now used as a ros-piiuble
system.
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The oldest system of record in the Matamoros Report is that of San
José (1867). The next oldest is that of Heredia City (1870). The system in
Cartago City was build in 1872. While it may be surmized that the original
system in Alajuela City was built about the same time, the earliest avail-
able record is that it was reconstructed in 1936-40. Major additions and bet-
terments are currently under way (1959). The water systems of many smaller,
communities inthc:central plateal appear to have been built 50 to 60 years
ago, such as those in Alvarado (1900) Tres Rios (1903), Oreamuno (1906), San
Isidro (1907), Belen (1909) and Grecia (1907). Others show more recent dates
(1930 to 1955); in many cases this may represent reconstruction, replacement
or other improvements.

The water systems of communities in the coastal provinces appear to
have been built more recently (1930-1955), than those in the highland areas.
except for Liberia¥ (1904) and probably those of the long established port
towns of Limén and Puntarenas. The Limbn#3t system is reported to have been
reconstructed in 1928. The present Puntarenas City system dates from 1936.

G. PER CAPITA WATER USE

l. Flat Rate Use

Matamoros Report. Per capita water use was reported in the Mata-
moros report for the 34 public supplies reviewed. In most cases these figures
appear to have been obtained by measuring or estimating the flows captured at
the spring sources of supply and dividing these by the populations served.
The municipalities supplied information on the number of connected houses and
may have supplied it for the population served. However, of 15 supplies
checked in the report, the population served equaled 5.6 timesthe number of
connected houses in 10 of them, indicating that a standard factor was applied
in most cases. It is not known how this standard factor was obtained for
1954 conditions. (If urban populations from the 1950 Census are applied to
the number of urban dwelling units reported in the 1949 Dwelling Census, a
national average of 5.0 persons per dwelling is obtained. The range by pro-
vinces is from 2.9 in (Limdn to 6.0 in Alajuela).

In these 34 supplies, the maximum per capita consumption in munici=-
palities was 932 1pcd (246 ged) in Abangares and the minimum was 90 lpcd (24
ged) in San Rafael (Heredia). The average was 447 lped or 118 ged.

The 1950 Census reports an urban population of 803 for Abangares
and the population served in 1954 was 835. There is no idication of indus-
trial water use in this community and but little commeréial or public build-
ings use (only 12 of the 161 connections were non-residential). It was a

* Liberia distribution system rebuilt in 1956 -~ 444,734 co®on~s 3620 m of
pipe serving 8000: people. 2.

*¢ Limén-350,936 colones reconstruction involving 2,086 m pipe serving 23,000
people reported by the Ministry of Public Works, 1936.
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relatively new system at the time, having bsen constructed in 1942 and sub-
stantially improved in 1954.

Abangares is in a coastal arsa while San Rafael is in a highlands
area. However, other communities with very high per capita use rates are in
highlands areas and some with low cates are in coastal arseas.

Pitometer Survey. The pitzomzter surveys of SCISF provide further
information on per capita water use~. Beginning lste in 1957, and coatlnulng
through or bsyond 1949, SCISF is determining flow characteristics in trans-
mission mains with recording pitometric equipment in a number of carefully
selected local water systems. The principal objactive appears to be to obtain
data which can be appiied in future design to these and other similar systems.

Continuous r:.cords are taken for a 28.day period in each supply,
using 24-hour recording charts. Converted into flow rates, these rasults
are plotted on daily graphs, and the maximum, minimum, average and total
flows are slso listed. Averege daily flows su:< also plotts=d on a 28-day
graph to show diurnai and weekly variations.

In order to c¢brair dats on per capita watser use a current censzus
of the number of connections, class of comnacted establishment and the rumber
of persons in each house is made if rot aveilable from other sources, A1l
studies conmplated to date sre for f£lat rate systams.

The communities on whicn studies have been completed so far are
intermecdiate in size, ranging from 30C to 1000 cosrections. Currently,
study is underway in pzrt of a large =rstem {Sen Jose),

As a sample of national conditions, the study unavoidably is scme~-
what biased. The pitomeler cguipment can oper:te astisfactorily only where
the sampling point is under pressure (full flow); it 1s not designed to fune-
tion under open channel flow corditions. To inswre avoidance of cpen chan-
nel fiow conditions in the tfrarsmission meins, supplies wrere major parts of
the distribution systems provids intermitlent serwvice ere avoided. As & re-
sult, the communities selected for study gensrclly are those whers additions
and betterments to the systems have becn recently completed by the Ministry
of Public Works and where ali or niost of the distribution system is providing
continuous 24--hovr delivery,

Results are currensly availablie for eipght systems located in four
prov1n0ﬁs(thrac highland zrd one cozstsl). In all but one of these (Ssn José)
there is no significant use of irdusurial water, Per capica consumption
ranged from 74 to 113 gcd in these systems, eversging 95 ged, This is slightly
lowsr than the averzge of 118 gcd 1 the Maroncroz Repori.

The natire of these small weter systems is such that there should
be essentially no censumptioz of watsr for ugef 1 purposes asround 2 AM, which
is in the period when flow was at & minimum in &1 ths supplies studied. That
is, in supplies where delivery to 211 services is continuous, these minimum
flows provide an 1ndex of water loss from waste and leakage. Where delivery
is intermitcent, a portion of tha 2 AM flows mey represent the filling of pri-
vate storage tarks ior use in dajtime hours.
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2. Metered Water Use

As described in more detail in another section, a few water systems
in Costa Rica are wholly or partially metered. In two cases, data on water
use based on meter readings were obtained.

In Puntarenas City, which is entirely, or almost entirely metered,
the Electric Railroad to ths Pacific (owner and manager of the system), pub~ .
lished figures on per capita water consumption in 1956. This system sells a
considerable quantity of water to ships and commercial establishments, as wsll
as to residences. '

: Gross per capita consumption based on transmission main flow measure-
ments amounted to 111 gcd, based on 3092 connections, a populatien of 15,917

and an averag® of 5.2 persons per family. Average use by residential premises
amounted to 500 gpd per connection or 95 ged. It is possible that the true
average per capita residential consumption was somewhat less since there is

no evidence that commercial services were excluded from the calculations and

it is noted that where meters are installed in Costa Rica, two or more adjoin-
ing houses ewned by the same person may be served by a single metered comnection.

Information was also furnished on water consumption for 323 metered
premises for the trimester ending in March 1959 in Alajuela Cantfn. Using a
factor of six persons per connection, as suggested by this municipality, per
capital consumption in residential sorvices was:

Humber Per Capita
Meters Consumption (gcd
Central District Residential 21 103
Public Housing (Urhan) 51 71
Other Districts 8 70
270

The remaining 53 meters were for commercial and industriszl premises.
Daily consumption per service was:

Number Daily Consumption per
Location | Meters _Service {gpi)
Central District (City) 45 1190
Other Districts 8 3540
53

Average daily consumption per service in the 53 commercial and industrial
services was ebout twice that of the residential services.

. Alajuela Canton is in the early stages of a phased program of meter-
ing. It was stated that the premises now metered were specially selected on
suspicion that they were high users of water.
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Intermittent service in outlying areas was reported or observed in
the follow1ng communities during field investigations:

Alajuels Province

1. San Rafael de Alajuela Canton (Some houses have no water all day4
in spite of recent improvements to capacity).

Cartago Province

2. (Cartago City, (Extensive intermittent service areas--many oil
barrels).

3. Oreamuno Canton, (Intermittent service in high part of central
district and in Potrero Cerrado and Sta. Rosa).

4. El Guarco Canton (Very poor delivery conditions in main system
serving El1 Tejar, San Isidro and part of Tobosi. Service only at night in
one-half of £l Tejar).

5. Turrialba City (Intermittent service in higher parts of city.
Half of population is without water four hours per day. Twenty-five percent
of entire city uses oil barrels).

Heredid Province

6. Sto_Domingo Canton (Intermittent service from 7 AM to 2 PM in
dry season and two hours in mid-morning in wet season in Sto. Domingo Dist.,
Sta. Rosa, Sto. Tomas and upper San Vicente. High demand in dry season may
be largely due to many flower and vegetable gardens.)

Puntarenas Province

7. Puntarenas City (A long narrow city with no flow in mid-morning
at ground level faucets during field visit in fartherest halfbéf system).

Guanacaste Prov1nce

8. Liberia: (Flat topography, and low elevation of distribution tank
result in low pressures throughout the city during dry season when water use
is high.)

9. Canas: (Pressures low during peak daily use throughout the year
and aggravated durlng dry season. )

10 Information on pressures in the nine syétems in the San José
Metropolitan District will be found in Appendix MAM.

11. The Matamoros Report also reported on delivery conditions as they
existed in 1954 in the supplies surveyed. Of a total of 30 supplies respond-
ing to this item in the questionnaire, 17 reported deficient delivery and 13 re-
ported satisfactory or "regular" service.
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'Average consumption in the 13 deficient supplies was 103 ged, in the
17 other supplies it was 134 gcd, or about one-third greater. In view of the
high per capita rate for the intermittent delivery supplies, the principal ef-
fect of providing continuous delivery appears to be to substantially increase
waste and leakage. However, it is likely there is also some increase in the
quantity of water used for personal hygiene as well.

I. DsSIGN CRITERIA

All of the water supply design in Costa Rica is by engineers employed
at some level of government. There are 'ne¢. private consulting enginezrs in the
waterworks field in Costa Rica.

In San José, the City Engineers Office is responsible for design. In
nearly all other communities, designs have been made by the Ministries of Public
Health and Public Works, mainly by the latter. The relationship between these
ministries has been discussed elsewhere. In a few other larger cities, some
extensions have been designed by the city engineering departments.

Distribution Systems:

The distribution systems generally are decsigned for a consumption of
80 to 100 gcd for the estimated population in 20 years end a maximum hcourly
demand of 1.8 times average daily demand. Ordinarily, there is ro added quan-
tity for fire protection. Fire hydrants are common ia oniy the iarger systems
(10,000 population and up), but they are very small in size and are served
only by street mains sized for domestic demand. Guadalupe?s new system has
a fire hydrant in each block in the commercial area, ard hydrants areltwo
blocks apart in the entire residential area. This is the most complets sys-
tem in the country insofar as fire hydrants are concernsd. Usually no added
quantity is provided for industrial demand. In Sen José, limited provision
is made for industry by zoning. Adequate water supply is a prerequisite Ior
industrial location, even though there is no evidence thzt industrial demand
is considered in system design.

The difficulty of following rational design principles under prevail-
ing water use practices is exemplified by conditions discussed in the Mata-~
moros Report. The actual effect of designing water systems to serve popula-
tion requirements 20 years in the future in Costa Rica 15 to increase per capita
water consumption to a level where a large part of the future reseeve capacity
is utilized by present excess consumption. This situvation is furlher illus-
trated by the fact that, while per capita water use iz oxioconive n systems
with intermittent delivery, it is 307 higher in supplies with contirucus deli-
very (Section VI-E of this report). This incremental incrzase alone 1s con-
gidered adequate to satisfy net community water needs before making allowance
for vaste and leakage.

Much small diameter pipe, 1/2" to 4", has been isved in distributidn
gystems in the past. However, the trend is towards larger pipe. Guadelupe
has a minimum main size of 4" and San Jose is using a minimum pipe size of
4" on all replacements and new construction. Pipes of 4" diameter and greate
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have usually bs=en cast iron. Smaller pipe is usually galvanized steel. Coment
asbestos was used in the new Guadalupe transmission main. This is only a year
old and therefore, there has been practically no experience with this type of
material. Since cement-asbestos pipe costs about the same as cast iron and

both must be imported, there has been 1little interest in it. The oldest record
of cement-asbestos pipe in Costa Rica is of two kilometers of 6" diameter trans—
mission main installed in the El Paraiso system in 1951. TIts present condition
is not known. San José and Liberia have used a small amouut of reinforced con-
crete in transmission mains.

House connections are usually one-half inch galvanized steel with
. . . . Ll . )
rigid connections to the main. Guadalupe and San J6sé are now using flexible
connections on all new mains.

Storage

There are no well-defined standards on storage. Guadalupe has about
seven hours of storage with an assured flow into storage sufficient for ordi-
nary peak flows. San José has a total of four hours storage which is inadequate
for peak flows.

As previously mentiondd in Section VII-A, about 95% of the systems
have springs as sources of supply. The systems consist of a source of supply,
a gravity transmission main leading to a ground storage reservoir at an elevated
site near the distribution system and a distribution system. Delivery through
and from the distribution system is provided by hydrostatic head in the ground
storage reservoir. Systems with surface sources of supply elsc operate with-
out pumps in most cases and are similar to the spring systems except for the
source of supply.

In some systems with intermittent delivery, inspection of the ground
reservoirs during late morning hours reveeled that they were often empty and
that supply to the distribution system was limited at such times to direct flow
from the transmission main. Since the transmission mains are often quite long
and the ground reservoirs are relatively small and hence economical to cor-
struct, provision of adequate reservoir storage capacity in such cases can be
more economical than providing increased capacity in the transmission main.
Also, improvements in distribution system capacity under "empty reservoir®
situations can only lengthen the duration and frequency of intermittent deli-
very cornditions.

For this reason, the systems reported on in the Matamorous Report
also were reviewed with respect to the per capita storage volume provided by
ground reservoirs in:A a) systems with satisfactory and b) with unsatisfac—
tory distribution system delivery characteristics. In some of these systems,
auxiliary storage was also provided at the source of supply: this was not in-
cluded in the tabulation which follows. For reference purposes, the iidicated
volume of storage which should be provided for most economical transmission
main design is estimated to be in the general order of 33 gcd for systsms with
an average per capita water consumption of 100 ged, or about 4O ged rounded
off after providing a small amount of reserve storage. For a system with a
water consumption of 200 gecd, the required storage volume would be twice as
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much, These figures are based on the assumptions that the daytime 12 hour
consunption rate is twice the average 24 hour consumption rate and that the
rate of flov in the transmission main is unifcrm.

Delivery Number of Average Reservoir Storage
Conditions Systens Volume Gallons Per Capita
Satisfactory , 12 50
Unsatisfactory 11 21
Unclassified 3 5
Incomplete Data 4 =
Total 30 ——

These data demonstrate a correlation between intermittent delivery
and lack of reservoir sterage capacity and indicate that in some inadequate
systems at lecast, morc adequate delivery could be achieved at cconomical cost
by providing more storage reservoir capacity. However, it is noted that two
of the 12 M"satisfactory" systems had reservoir storage capacities of only 8.5
and 9 gallons per capita, indicating a large capacity of,and possibly a short
length of transmission main. Conversely, one of the "unsatisfactory" systems
had 2 reservoir capacity of 47 ged indicating excessive water waste or leak-
age, a grossiy inadequate distribution system and/or lack of reservoir flow
elevation. In this particular case (Puntarenas City), the per capital.con-
sumption rate is believed to have been normal at the time the Hatamoras Report
was prepared. The distribution system, on the other hand, is known to be
unusually long and narrow and the storage reservoir is probably remote.

Treatment
Because of high turbidities at times, plain sedimentatinn tanks pre-
cede slow sand filters and usually arg designed for four to six hours theo-

retical detention. With no collecting weirs and lack of baffling, actual de-
tention time in decp basins is much less. Outlets arc usually simple orifices

or pipes.

Slow sand filters are designed for rates of 4-6 mgad. The minimum
sand depth is 12" and thc mruzinmun usually is 1an, Either local river sand or
beach sand from the Pacific Coast is used with effective sizes ranging from
i25 to +40 e Little attention is paid to the uwniformity coefficient.

OHly onc rapid sand filter plant has boen built (Guadalupe 1958)%
Following are tHe design featuras:

Flash mix
Mochariical flocoulator 30 miti: detentions

Settling basins - theoretical detention four hours. These have short.
overflow weirs,

Filtration rate 1.9 g/ft2/min.

Sand-24" depth, effective size .35mm.





http:wash-O0.47

- 76 -

over long periods of time at favorable locations, or even at random, without
revealing serious contamination in unsampled elements of the system.

The conclusion, based on physical appraisal of typical systems, is
that localized portions of many distribution systems are highly suspect, but
that definitive evidence is lacking as to prevalence and importance of this
contamination. :

As far as known, there are no proven records of water-borne disease .
outbreaks arising from these distribution lines and house plumbing system de-
fects, but it is questionable whether adequate investigations of this subjact
have besn pepformed.

2. Disinfection Equipment

Only four systems greknown where chlorination is actually being car-
ried on. (San José, Desamparadoes, Guadalupe and a company-owned water system
at Golfito). All four rely partly or wholly on surface supply sources and
chlorination is carried on at the treatment plant at low dosagse rates (combined
residuals). Except in San José, there is no evidence of free available chlo-
rine residuals which might provide some protection within distribution systems.

Ten systems are reported to have chlorination equipment, but due to
breakdown or lack of chlorine, - six chlorination systems are not in
operation.

3., Results of Bacteriolosical and Chemical Analyses

San José maintains a laboratorv fur quality control (See Appendix
uAN), The only other water laboratory i.. the country is that of the Ministry
of Health. There is no regular schedule of sampling and with the very few
samples examined for hacteriological quality (89 and 44 in 1958 and in 1959
to date), there are insufficient data for making a general appraisal of sani-
tary quality of water. The Ministry of Health makes no analyses on suppliss
where past records have shown heavy contamination. Thus, most of the current
sampling is from springs or treatment plant effluents.

The surface water supplies visited all require complete treatment
to make then potable. Most of them carry a high bacterial content and all
are turbid following rains. All carry colloids which pass through the settl-
ing basins preceding slow sand filtration, and in some cases even pass through
the filters. No surface supply, after filtration, is deemed satisfactory by
the Ministry of Health without effective chlorination.

Data on mineral quality also are limited. The surface waters and
spring supplies for which analyses are available are generally of good mineral
quality from the standpoint,of alkalinity and hardness. Sulfates are rather
high in a few instances. Some of the ground waters which have been analyzed
are highly mineralized, however, most were of usable quality.
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VIII. FINANCIAL CONSIDERATIONS INVOLVED IN WATER SUPPLY

e —_p

A. PRESENT FINANGIAL S’RUCTURE

The established financial patiern of community water supply -
development in Costa Rica xs for all or most of original cost of comstrue-
tion and for principal replacements and additions and betterments to be
paid from general funds »f ths Natinpal Treasury on a basis of line items
in appropriation asts. The work is performed by the Ministry of Public
Works. It is understond that each line item covers specific work in a
specific community and that precjects are selscted on a basis of community
interest, tschnical Judgsment of the Ministry of Public Works, and the
interest and prastige of individual econgressmen.

Local zmmunities, on the wsther hand, are basically responsible
for the mavagemsnt of sxisting @ystems, including operation and mainte-
nance and mincr repaies. Thess management costs are pald from general
funds of +he municipality as recaived from water revenues, local tax col-
lections, anc subventions from the national government.

Due, perhaps. t» steadily resrogressing physical conditions in
community water supplies, and to lack of increased appropriations to the
Ministry of Public Works <o cops with these conditions, there appears to
be an increasing hLendency wn the part f fhe Ministry of Public Works to
expect municipalities to shouider a part of “he replacement and additions
and bettermems burden- This inciudes nn* only direct 1ocal participation
in the cost of specific projecte finanesed primarily with national appropri-
ations, but also a tacit una=rstarmding That gsome types of improvement s
(such as installation =f water meisrs) are a 100% local responsibility.
dnalysis of recoras of the Ministry of Pubiic Works for water system
improvements complened in 1954 .57 shows that local contributions were
involved in 26 of 192 projects. Thege zontributions amounted to 532,924
colones {about $80,000), or 4% «f the total cost of 12.6 million colcnes
(abou% $1.9 millaon})- Since the walzr revenues received oy most munici-
palities in their general fund ac:ounts amount to less than outlays for
operation aml maintenance, these local contributions were derived essen-
tially from other than watsr syst.am receipts,

in all <ysiems visited with phased pregrams of water meter
installations, scheduled financing was from ioczal funds.

Except for the (ity of San Jose, there appear to be no local
bond issues or other leng-term deb’. 1rabilities for water system improve-
ments or any other public improvememis. Avallability of short-term
credit, in the form of cetarred payment agresments in connection with
materiais and zquipmeut tor water system improvements, especially for
water meters and their appurtenaar parts, was noted. However, the indi--
cated cost of such credit was high.

SCISP alsc¢ has paid par: »f the construction cost of some
public water system impoovsments. Its role in this rsspect, however, has
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been minor relative to total need and tctal activities over the gross
period of 17 years in its history.

B. CONSTRUCTION COSTS -~ PER CAPITA AND FUTURE

Par Caplta Cost

Detalled construction coste were difficult to obtain. Practi-
cally all of the water works construction is done by the Ministry of Public
Worksj hence, this is the only source of information available. Detailed
breakdowns were not available; therefore, in most cases, this discussion
must be in generalitles. As stated elsewhere, the vast majority of the
water supplies are simpls, consisting essentially of a spring, collection
tank or box, a transmission msin, a storage reservoir, and a distribution
system. The spring, coliection tanks, and storage reservoirs are ol con-
crete and are relatively inexpengive. By far the greatest part of the
cost is in the distribution system and, occasionally, in the transmission
main. The cost of the latter fluctuates widely, depending upon length,
and thus materially infiuences any per caplta cost figures.

In 1954 the Putlic Works Ministry constructed 19 "new! distri-
bution systems at a cost of 2,760,000 colones to serve a population of
56,811 at an average per capita cost of 71 colones.

In 1957, 23 systems sevving 4k4,451 people, were bullt at a
total cost of i,511,000 colones; or about 102 colones per capita,

In 1958, 19 systems were bullb fo’serye 46,049 people:
which cost, 6,007,320 calongs, or 130 golopes per capifa.

The above represemnts costs of labor and material only, and the
Ministry of Public Works estimates that to reflect true costs, 25% should
be added to cover engilneering administration, maintenance, deprecliation
of equipment, transportation of material, ard other costs.

Many of the foregoing projects represent extensions of exd sting
systems to serve new districts. Another group represents practically new
systems replacing inadequate and deteriorated existing systems, while
still another group represents new systems serving previously unserved
small communities. An analysis was made of the 1957 projects as follows:

1957 Ministry of Public Works
Projects ~ All Types

22 Projects —-- Cost per Capita -~ Colones

Under 50 2 Lowest 34 colones
50 100 - 6
100 - 150 - 5
150 ~ 200 -3
200 - 300 "
_Over 300 -2 Highest 336 colones

Average 102 colones
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25 Projects -- Colones per Meter of Pipe

Under 10 -2 Lowest 8 colones
10 - 19 -

20 - 29 -9

30 - 39 -~ 2

40 - 49 -5

50 - 59 -2

60 - 69 -0

70 - 79 ' -1 Highest 75 colones

Average 30 colones

Range of Fopulation Served -- 22 Projects

Under 500 - 6
500 -~ 1000 -3
1000 - 1500 -—§
1500 - 2000 - 2
2000 - 2500 -2
L200 -1
10,000 -1
12,000 — 1

Lowest Population - 203
Highest Population - 12,000

Meters of Pipe per Capita -- 22 Projects

Under 2.5 -3 Lowest .67 meters
2.5 - L.9 -4
5.0 - 7.4 -
7'5 - 9-9 = 5
10.0 ~ 12.4 -2
12,5 -~ 15,0 -1
Over 15.0 -1 Greatest 15.2 meters

Average 8.55 meters

The wide fluctuation in per capita costs reflects the varying
lengths of transmission mains, the nature of the community, i.e., whether
closely built up or with houses relatively farther apart, and the degree
to which the project provided a complete system. It will be noted, how-
ever, that over halr the projects fell in the range pf 50-150 colones per
capita and that the average per capita cost of all projects was 102
colones. Adding 25% for administration and overhead, the average per
capita cost is 127 colones ($49. U.S.).

Since ths costs are for material and labor only and a standard
minimum wage prevails, the ccsts per meter of pipe in place reflect mainly
differences in pipe sizes for individual projects.
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Populations served range from 203 to 12,000 with 15 of the 22
projects in commnities having populatlons under 1500.

The 1956 averages are Influenced by two larger projects with
very low costs per capita. These represent partlal reconstruction of
existing systems and ©o not rsflect true per capita costs. Eliminating
these two projects, the nst cost per capita would be about 90 colopas,

The 1.958 tigures are greatly influenced by one large project;
which had nearly L5% of the population served by all projects, and with
relatively high per capita c¢osts. This project represents a complete
replacenant of an old system. I this project were eliminated, the net
per capita cogt weuld be L1l coluneg.

The per capita cost of providing water in Costa Rica 1s very
low compared with U.C. coshs. This is teo be expected for several reasons:
(1) Little or no provision is made for fire protection and industrial use.
This permits smsller pipe sizes. (2) Source of supply development is
relatively inexpensive. (3) Treatment is seldom required. (4) In the
more populous areas, gourzes of suppiy up to the present have been relatively
nearby and the transmission maius are relatively inexpensive. (5) Except
for a few recent. small well supplies, all systems are supplied by gravity,
and there are alsc no =levated storage tanks. In most cases, the difference
in elevation betwsen source and consumer is large, permitting small pipe
sizes. (6) In *he more populous areas the lots are small and houses are
close to each other, making the number of persons served per connection
high. This permits smaller pipe sizes. (7) Labor is cheap.

As an illusiration of whe cost advantage of the simple spring
gravity systems, follzwing is an example of a recent well supply:

Santa Cruz -~ Constructed in 1958
Popuiation 5,649 (1958) - Design Population 8,000 - Costs in
Colones

Z Total

Elevated Tank 82,000. 18
Distribution System 250,000, 56
Pumping Ecuipment 65,200 14
Wells (2) . 52,200. 12

449,400, 100

While the distribution system is a rsplacement and does not represent
a completely new system, the abcve illustrates the appreciable added cost
(LL%) where wells with elevated storage are usad.

In meking an estimate for the future, higher costs must be
anticipated as follows: (1) Additional sources will be farther from the
municipalities than present sources, necessitating longer and larger
transmission mains. (2) More well supplies will be used, particularly
il the coastal areas. (3) Streams will be used to a greater extent,
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necessitating expensive itreaiment, plants. As a basis for estimating costs
for future work, it therafoire seams rnaqonable to assume substantially
greater per capiva cost . ard the following discussion is based upon a 50%
greater per capita cost “han was indicated by the analysis of the three
years -- namely, 200 culones ($20.) per capita (rounded off velue). This
figure is, if any“hing, a 1.%tle 1sss than that suggested by the Ministry
of Public Works. '

Future Cost Requiraments

Estimates of futurs construction reguirements in this section
are for the twenby-year paricd, 1959 - 79. Compounded at an annual in-
crease rate of 4%, the population of Costa Rica is expected to increase
from the present figure of 1.1 miliion to 2.5 million in 1979, or 2.3
times the presznt figurz. 7Th= greater part cf future construction require-
ments is expected Lo b2 due Lo this populaticn growth.

Total water sys
L7 el
£ el

ons+“7Ption requirements for the 20-year
period may be ciaszsiile oY

as
l. Present btacklog cf overdusz construction.

2. Added reqirements of presantly scerved areas due to
population growthe

3. Increase .n percent of total population served due to:
p p

(a) Moderate incraase in the urban proportion of the total
population (from about 35% to about LO0%);

(b) An avarage two-fold increase in the density of rural
popiianionsd which may be presently unserved because of
population sparseiasE, .

Le Deter.cration and obsolescance of existing systems.

Teward a=zsrgring a prica tag o future construction costs, the
following assumptions have oszen made:

5. Backlog - prezent replaczment and betterment needs - 50% of
valua of oxisting systems serving 700,000 people.

6. Per capiva cost for new and replaced systcems and major
additions - $30.00.

7. Percent Served: 1959 (700,000 %y 1+Jc wiblior . 64%
1979 « .+ . . C e e e e 5%

8. Population Served: 1979 (75% of 2.5 million) . . 1.87 million

9., Average 1life ol systems .« ¢ o o o o o s » o o o o 30 years
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The following estimate of future construction costs has been
derived from the foregoing estimates and assumptions:

103 P]‘esent ba::klﬁg .- ﬂ? X »5 X 30 6 o & & o & o $1005 Inillion

It is r=zalized that i* is probably not feasible to meet all
these needs immediately- However, they ares so urgent that it is not
realistic to spread this part of the construction over a 20-year period.
Therefore, to arrive at a realistic annual cost figure, the computations
are based upon immediatie construcition, the cost of which is to be amortized
over 20 years at 8% ammually. The annual cost becomes 10.5 x .08 or
$0.840 million.

11, Additional pcpulation to be served over a 20-year period
(10875 - On'/ milli’)n e o © o a o » 10175 milliOn.

12 Total ceonstruction cost of item (11)1.175 million x 30 -
$35 millior.

i+ Deterioratioa and obsolescence of remaining 50% of présett
systems over e0-year perioed:

20 x 0.7 million x $30 millibn X ¢5 o i & $ 7+ milidion

e

30

(UY]

Avé¥ige anmal cost of items (12) anhd (13)¢

35+ Tmillion « e o o v o 0 o o o v o s $ 2,1 millon

o
Annual zost of item (11) . 81,

Total anmal costs « $2.94 million
Average population served:

1o875 + 7 million = 1.23 million
2

Average annual per capita construction cost over 20 years:

o o~ —

1.23 miiiicn

Remarkse 1. Except for immediate replacement, needs, costs have
bzen shown on a *pay as you go" basis.

2. Irmediate construction of present replacement needs
1s obvicusly more costly than spreading such con-
struction over 20 years. Near term future require-
ments materially exceed the foregoing 20-year
average per capita cost, due to the present back~
Llog and imminent ne=d for large scale development
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of a met mpo] itan San José water'supply“;‘tcr medt’
futurz requiremsnts (first stage cost - 133
colones v $20 per person served).

3. Appendix A 2ontains devalled information on con-

‘ sfructLon 3t requirements for metropolitan San
Jos2, darivad from the Rader Report. These costs
ara2 considered tc¢ be mors precise for the partic-
ular arca involved, than the foregoing national
avoTragEs, Inciuding distribution system costs,
per capita construction cest requirements in
mabropelitan San José are expected to be higher
than national average costs, primarily because
of mere costly source of supply development.

B O T T P T T N PPN

The amnual caplral axpenditurss for water supply by the
national govarmment have been .n th2 magnitude of 4,000,000 colones
($900,000.) for the entirns courdry for several years or about $1.30 per
capita served. It 1s signifl-cant that the increase above present expend-
itures for future neweds appears to be wlihin the 1ealms of possible achieve-
ment.

The foreguing figuras vepraseat capital costs only. Past mainte-
nance and operating oosLs have bamn viry low and operating costs on some
of the simple suppiilea can Li SRR ot b% romain lawe  Hawgvap, An the
future more supplies Wil roguive hreatment whleh will increase operating
costs substantially. Maintsnanice in the past has been seriously deficient
and to provide proper maintanance, inereased coshs should be anticipated.

It is dufficallt e arrive at 9gtimates for operation and mainte-—
nance costs sincs conditloms ar2 50 variable. Obviously, such costs will
be higher in the San Jos: mstropsiitan area than the average for the rest
of the country. ssumlng vhat fhess costs will be 50% of San José's pro-
posed rates of thrae ccliones per month per connection($0.45), the total
cost per connsciion would bo:

Amertized consbrasilion oot

$2.40 par .ap‘ﬁi psr year or $20¢ per month
Par connection 20¢ x ¢ or $1..20 par month

Maintenancs an :prraﬁion $ 45
Total cost per connection par month $L.65 or
1]l culonas ("ound,ﬁ off)

C. OFERATING AND MAINTENANCE COSTS

Data wearz obtained on total water receipts and expenditures for
1958 from most of the systems vieited, These are listed below by cantons
(minicipalities). For ail practical purposes, the expenditures are for
operation and maintenance, plus & 10% indirect charge for administration.
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Receipts primarily reprssent charges for water consumed, but also include

in some cases a vartety of othor charges, such as for water connections
and meter rental. Recaipts and expenditures are given in colones.

Local Wster System Ixpenditures and Receipts -- 1958

Ltem No. Provines Lonken Receipts Expenditures
1. Alajuzla Alajuela 130,994 243,281
2o Carvag? Alvaradn 1,848 3,350
3. Caxtago Cartago 60,074 54,468
Le Cariago EiL Guarco 3,375 17,289
5. Cartzgn El Paraiso 11,955 23,162
6. Cartagn Jimenaz 5,339 . 2,930
7o Cartago Ia Unidn 3,971 14,790
8. Cartage Oroam.no 7,705 11,890
9. Guanacast.s libevia 6,000 8,500

10. Guanacaste (anas 8,500 8,000
11. Heredia Eeredia 45,895 66,411
12, Horedia Sto. Domingo 21,017 44,879
13. Purtareonas Esparta 5,031 13,238
14, Puntzrenas Montes de Oro 2,018 1,430
15, Puriarsanas Puntarenas 265,540 213,132
16. San Josa Alajuelita 3,759 11,368
17. San José Curricdavat 15,784 10,605
18. San Jjosé Dasamparados 5,918 76,780
19. San José Racazl 18,700 16,159
20. San Jjosé Goizocchea 120,000 253,000
21. San José Montes d2 Oca 42,239 104,013
22, San Jogd Moravia 12,576 18,495
23. San José San José 98l ,861 1,500,000
Lo San Josa Tibas 24,706 52,800

1,808,805 2,769,471
Opetrat;’.ng Deficit o o 6 o o @ 960,666

% Income to Expendiitures 3545

Remarks: Figurass on expenditures furnished by the canténs
of provincial capitals included 2n overhead charge of 10% to cover costs
of administration, but this charge was not included by other cantons.

In the interest of consistency, a 107 overhead charge has been provided
for all canténs in the foregecing table.

Except for Puntareras City, where the system 1s owned and
managed by the Ferrocarril Elecirica al Pacifico, a public agency, and for
San José, none of the cost figurss included provision for depreciation.

In the interest of consistency, depreciation costs have been omitted for
these two systems in the foregcing table. On a cash basis, the Puntarenas
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system shows a profit; with depreciation in the amount of 103,411 colones
inciuded, it shews an oparating deficit of 51,000 colones.

On the 27 cantons iu this table, 15 operated on a cash deficit
basis in 1958. withouh. pr“vision for depreciation and usually without ade-
quate provision for repairs, operabion and maintenance.

B L L X L PR PR R PSR

b t
Matamoros Report

In the Matamoros Report, an attempt was made to evaluate the
financial condition of 23 cf the 35 systems surveyec. The evaluation was
on a capitalizecd c¢¢st basics. The annual cost of maintenance, multiplied
by the age of the sysuem, was added to the initial cost of ccnstruction.
This tctal was compareda wibh anmal receipis, multiplied by the age of the
system. Credit was allowed for the ccllecticn of delinquent accounts. In
the case of Caruagoe (ily, for axample, this credit amounted to about 7.5
times annual raceipts. In cne cass (such as El Guarco Cantdn), deprecia-
tion was capitalizzd and adied to the cosh of construction. The reasoning
behind this s d.flizult {» undersiand.

‘Twanty--ou2 <1t the 23 systems were found to be operating at a
loss; two were operaving ab a profit. In one case, the annual cost was
about 10 times the annual incom=z.

The defic t wis greavly under estimated in many cases. It is
likely that this was bzrause of inadequate information. The cost of con-
struction of ths astCﬂ w1 Gavitagoe City, for example, was reported as
100 thousand colones and the age as 62 years as of 1954. The estimated
populaticn served wis 16,720, represeniing a capital cost of about six
colones per perscn (aboun 51,0 for the system. While the original cost
of this sysiem sctnally may have been 100 thousand colones; it is apparent
that the system as if existed 2n 1954 included many additions and better-
ments made since 1872. The cost of additions and bstterments was not
added to the inivial cost.

At a per capata cost of $20 to $30 (Ministry of Public Works
nation-wide averags s,anJ,), e capitql value of the Cartago system
5n a present worth basis belcre depreciation, may be approximated at
$325,000 1o $500,000 »r 2m3/’ to 4~l/4 million colones vs. the 100,000
colones value used.

D. WATER RATES

1. Flat Bate Systems

More than 95% of the 250 water systemu in Costa Rice are
unmetered and are on a flat rate basis. All of the mstered systems
also have flat rates since they are less than 100% metered.

The commonesi fiat rate tariff is three colones per trimester
for residential services and five colones per trimester for commercial
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services. However, there are many exceptions. The lowest residential
flat rate encountered was 1.5 colones per trimester and the highest was
nine colones per trimester. Since the minimum rate of metered services
represents the lowest water charge to any mctered service, this figure
may be used in comparing metered rate schedules with flat rate schedules,
although the flat rate tariff represents the maximum charge as well. On
this basis, the highest charge for water was in the Puntarenas City, sys-
tem, owned and operated by an autonomous national. authority, where the
minimum charge for water was 11.5 colones per trimester.

These rates have been converted Lo a monthly, a per capita and
a dollar basis, as follows. The per capita conversion factor uscd was

six persons per service.

Modian &

Lowest Typical Hipghest
Charse per Service per Month - (Golones «5H 1.0 3.8
charge per capita por onbth - Colonns 0.0, 0.17 0.63
Char.~» par Seorvice por ronth - Dollars  S0.075 & W15 . 20.57
Charge per Capita peor donth - Dollars 50,0125 8025 $0.095

Although therc was insufiicient data for definitive rroéf, the
figure of 14 cenls per capita per month is believed to represent the lowest
public water rate in the world for water piped into the house, except where
it may be completely freci Thé minimua average and median costs of water
per service pef month are a smalt fraction of the minimm cost of eledtric
lights in areas of low cconomic level in Costa iilca. Lven the highest
water rale is only 137 of the average electric energy bill for all residen-
tial customdrs of the Compaaia luerza y luz.

lany interesting patterns in flat rate charges were encountered.
In some cartons, the rate varied in difierent districts. In some of these,
differcnces in cconomic level were offered as an explaration. In one cantdn
with a rate of three colones per trimester in Lhree districts and 1.5 colones
in three other districts, it was stated that the systems in the three low-
rate districts were inferior, with intermittent supply. The commercial rate
in this cantén also varied, being 3.° colones in the second class systems
and five colones in the districts with more satisfactory systems. The houses
connected to the water systems in the low-rate districts were reported to be
totally cornccled to power lines and to have a minimum of three light bulbs
per house. (iinimum irdicated light bill six colones per month).

In some canténs the flat rate was determined by the number of
faucets per cervice and by the size of house connection line. In one cantén
the minimum flat rate was 4.5 colones per trimester for up to three faucets,
nrovided the house connection linc was not over 1/2 inch in diameter and
provided a 3/16 inch mpple was nlaced in the house cennection line. With -
out the 3/16 inch nipple, a penalty rate of 24 colones was charged for up to
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1958 DATA Ol COLLECTION OF WATER BILLS

Canton Actani I'npaid Numbey Min. Theoretical Percent
rneone  Valzo Bills  Connections Rate Min. Income  Collectad

Alajuela 253,231 33,855 778 9 253,508 9L
Majuelita 3,739 4,600 1037 3 12,444 305
Al varado 1,648 - 399 5 4,788 39:%
Cartago 60,071, - 6215 3 74, 580 8%
Curridabat 16,784 8,658 941 4 15,056 1125
Désamparados 5,918 - 3223 I, 51,568 11%
El Guarco 3,375 - 611 3 75332 L65
Bl Paraiso 11,955 13,998 1/ 1445 3 17,340 81%
Escam 18,700 16,159 1200 L.5 21,600 87
Bspart: 5,031 - 4,60 3 5,520 915
Goicoechea 120,000 120,009 5000 10 200,000 6055
Heredia hl,Blg/ Liy, 54 4130 L5 Th,340 56%
Jimenez 5,339 513 577 2 4,616 116%
La Union 3,971 - 1380 1.5 & %

3 15,34 265
Montes de Oca L2,259 98,812 3050 7 85,400 495
Mont.cs d2 Oro 2,018 - y 200 1.8 1,440 140%
Moravia 11,433 21, 62;7 1438 2.5 &

3.5 19,832 58%

2/

Oreamnc 7,705 - 1168 3 15,716 549%
Punt.arenas .223,213 - 3092 11.5 142,232 156%
San José 984,000 985,000 22348 9 804,528 122%
Sto. Domingo 21,016 61, 68]§/ 2006 3 24,40%/ 86%
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(Conttd)

Canton Actual Unpaid Number lin. Theoretical | Pargent
Income Water Bills Connectlons Rate_ ldn, Income _ Collected

Tibas | 21,706 12,676 3,025 L 48,400 51%

Turrialba 22,361 - 1,622 Les5 29,196 7%

1/ Accumulated for more than one year.
2/ Includes minimum income from commercial and industrial services.

3/ Specifically excludes known ineome of 4583 colones for installation
work. No. of cennections listed excludes 46 public buildings re-
ceiving free water.

L/ Net income for water furnished to domestic and commercial services.
No. of connections are as of 1956. Supply operated by an autonomous
authovity.

F, FOREIGN EXCHANCE AMD EXTERNAL CAPITAL SOURCES

1 General_gﬁatement

In considering the subject of financing the costs of con-
struction and reconstruciion of commrdty water supplies in Costa Rica,
either at the present rate or at an accelerated rate, the central fact
is that a majority ~f these costs under present conditions is in the form
of imported materials and equipment.

According %o the Ministry of Public Works, imported materials and
installed equipment comprise 709 of the net cost of water system construction,
with labor and indigenous materials making up the 30% remainder. A surcharge
of 25% is added tc Lhis net coat figure for overhead costs incurred in plan-
ning, da2sign, conslrustion, supervision, administration and possibly for over-
head on some ccnstruction zquipment. Certain elements of this surcharge
represent imported materialcs and equipment althovgh the bulk is in the form
of personal services. FExamples of imported requirements are vehicles, fuel
and office machinas- 1t has been arbitrarily assumed in the followlng
computations that one--fifth of this 255 surcharge represents imported re-
quirements.

Imported requirements in relation to total cost for a 100,000
colones net cost project are, accordingly, as follows:

Import.ed - Tndigenous . Total
Net [ost 70,000 000 100,0
Surcharge 888 281859 25:988
Total 75,000 50,000 125,000

Imported requirements - - ~ 603
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5.. Indigenous Froduction of Water Suppiy Materials

The principal materials used in Costa Rica water supplies are cast
iron and steel pipe and fittings. In the smaller mun®:ipalities, use of
galvanized steel pipe i< primarys in the larger municipalities, cast iron
pipe probably leads. It is ualikely that indigenous production of either
type of pipe will be found economically feasible in the reasonably near
future, even though productioii:of cast iron pipe by processes which are now
out moded would be possible under present conditions.

Trhe third most imporient material is probably cement. At present,
cement is used in concrete {or storage reservoirs, spring development and
for a variety of toxes tc house valves and meters and in some cases for access
o transmission lines. Use of cement probably will increase materially in

the future with tie ;onstvucbion of storage dams for the water supply of
metropolitan San Josges

Average cem2nt imperts in Lhe three-year period 1955-57 amounted
to $1.6 million per year in value for an average of 60,000 tons annually.
This was nearly twice tha quantity imported in 1949 and 1951, and it is be-
lieved this uptrend has continued. Indigenous production of the material
should further increasze consumption. In the joint interest of decreasing
other imports ahd of inc:easing the indigenous production of water supply = |
materials, gonstruction of a cement plant appears to;o?fef the best prospbctsi

viith respect to water supply; indigenbus cement production woulds

a. Permit substituting indigenous cement for imported cement in
present types of uses.

_ b. Favor the indigenous manufacture of cement asbestos pipe as a
substitute for imported iron:pipe.

Construction of a cament plant has been proposed and under coli-
sideration since 1947, Tt is caid there are two plans--one for a plant
in Puntarenas Province, the other for a plant in Cartago Province. The one
in Cartago Proviuce wouvld ke developsd at private expense by a U. S. manu-
facturcr and would not involve outlay by the Government of Costa Rica. So
far as is known, there are no immediate prospects for the construction of
eitiler plant.

6. MNational Debt

The public debt of the national government as of December 31, 1957
totaled 405.9 million colonssas follows:

Million quones

Domestic long-term debt 220.7
Domestic short-iterm daebt 38.7
Subtotal domestic debt 259.4
Foreign debt 146.5

Total L05.9
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9. By increased appropriations from Municipal Treasuries for such
work, witi, or witneut change in present waler rates.

3. By pcolinz resources undcr a pay as you go' plan. There are
some 250 ublic wat svstems in Costa Rica. With improved collection of

1

syst
ed water rates in all supplies and under the nation-
J

wate
water bills and incre
a .ionsl water agency, surplus operating income could

wide management of

be applied eacn year to “CYJI“LCL or reconstruct X numoer of supplies each
year. OQver a pericd cf 1C, 15

’ the 1

- 20 years, dependlng on the time schedule
ter supplies of the entire nation might be.

(})a

adopted and waier rates
rehabilitated.

3 + nrivate capital cannot be viewed as an inhternal
capital cource for watc L

1
pp v bonds dusz to its relative scarcity. The fact
is that it is attrazied by short-term, rather than long-term offerings and
f25 which would thG to be offered. Private investmenu

the high interest ra
appears to be haavily concentrated in real estate, where there is much op-
portunity feor specalative profits at least in the metropolitan San José area.
Compared with investment and spesulative opportunities and interest in land
and improved properties, there it cconsidered to be nevligible interosl in long-
term bonds. The going interest rate for Ustreet" money is around 12%; the
yield rate or naticnal bends ia ir the order of 8.75 to 9% al market prices.
There are said to be e¢inentially no private institutional funds as capital
sources, due to the nztlonalization of institutions of a capital-generating
nature. Tne bankiag and insurance systems as well as the social security
agency are govermment institutions.

As a rezzult, these instrumentaiitlies of government which generate
gapital are conbidercd to rrovide essenticlly the only sources for long-term
(20 years or more) loans, ecpecially at reasonable interest rates. Loans for
community water supply development from these agencies would be granted in
competition to the interests of cther capital-seeking public agencies, such
as the naticnal «er 221 1ight monopoly (ICE) and thé hationdl public hous-
ing author iy (I

It is understood that such inter-agency loahs have not been the
practice in the past, but one precedent is provided by a loan approved by
the National issem al" in July 1958 from the Sociui DBCUrltj Agency to the
Pover ard Light Authority (ICE). This loan, which is in the amount of 26
million colones, is cerial refunding, with a coupon rate of 73 and is for
construction of a hydroelectric plant on the llacho River. This coupon rate
is appreciably lower than the yield rate on national government bonds. The
loan is being made partly in money and partly in negotiable bonds which pres-
umably will be marketed by ICZ as needed to meet its capital needs.

A resume of the financial resources of the three principal public
capltal-gennratlng agencies follows. Further description of these agencies
is given in Section IV-B.
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Social Security Agenczy (Caja Cdétay%iceuse de Seguro Social)

Part ol the resources of this agency is invested in bonds which in
1954 amounted to 6.374 miliion colones and in 1955 to 7.742 million colones,
an annual investment rate of 1.363 million colones. This investment rate has
been expanded sirce then in view of the foregoing 1958 loan of 26 million,
colones to ICE, part of which, however, was in bonds. The City of San José
is currently seeiking approval cf the Naticnal Assembly for a loan of five
million colones {rom the Social Security Agency for community water supply
development purpccec.

National Banking System

The vear end stabement for 1957 reported total :assets of 1.069
billion colones, & gain cf 13% ove 1956 Total 1nvestments of all types
amounted to 427 miilion colonzs. 2@ IS Bk : 0
ddshaor ke kg . Thase 1ﬂvestmenus were not cla551f1ed but presum--
ably were mainiy "owwczcial leozns. Howevsr, the portfolio contalqs some
bonds. As a statutory reszerve item; there is an investment of 65 million
colones in nor-negotizble national government bonds.

Narional Insuranczes Moncpoly {Institutc Nacional de Seguros)

Total assceis 1756 amounted to 93 million colones, a gain of 10

in
million colones over 955

The same rate of gain was maintained in 1957 over 1956. As a
more accurate index of capital generation available for investment, the
annual increase in reserves in 1957 amounted to 5 million colones. The
gross investment in bonds at the end of 1956 was 12.927 million colones.
The principal investmeat was in mortgages (54 million colones).

M. OTHER FINANCIAL INFORMATION

a. National Jowernment Budget

The budgel of the nationel government for 1958 is detdiled Belew:

Million Colones

Expenditures Recoeipts

Dire~t Taxes 52.6
Export Duties 15.8
Import Duties 17445
Other Indirect Taxes 32.9
Other Receipts 38.7
Total 314.5
Debt 3ervice 46.9
Social Services

Education 61.7

Public Health 7.2

Social Security The3
Defense 12.1
Public Works 35.0

Other 1.3
Total 314.5
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Per Capitas 286 colones or $43.
National Income (1957) 1900 million colones. ,
Percent National Budget to National Income - about 16.5%.

Remarks

Conspicuous features of the national budget are the high proportion
of import duties to total receipts (more than 50%), the relatively favorable
total national tex bill {about 16% of the national income), which includes
about 50% of the costs of municipal governments as well, high expenditures for
education and low expenditures for defense. Debt service is a considerable
item. The level of subventiorn to municipal governments, although not listed
as a budget item, is high.

b. Municipal Governments Budget

[od

A printed summary shee’ of municipal income and expedditures for
1958 was obtained from the National Controller General's offid§. Rounded
off, current receipts amounted to 32 milllon colones, and current expenditures
were 33 million. Forty-six percent of the total municipal expenditures for
the nation were made by municipalities in San Jose Province with 34% of the
national population. Receipts and expenditures were not classified in de-
tail, but it is presumed they included receipts and expenditures for all uti-
lities, inrluding water.

Although municipalities in Costa Rica for the most part have very
limited income, thsir position in this respect is ‘believed to bte more favor-
able then that of municipalities in some other Latin American countries. The
minimum income of any municipality (canton) in Costa Rica was about 46,060
colones (Dota Canton, San Jose Province (populatlon 3,675). Municipal income
including carried over unexpended balances hes increased from 7.6 million
colones in 1946 to 40.2 million 1958, The peroent increase of iricome from
1950 to 1958 amounted to about 150% compared with a population incredse of
about 38%.

¢c. Ministry of Public Health Budget

As reported in the PASB Summary of Health Conditions in the Americas
(June 1958), thz Ministry of Public Health Budget in 1957 was largely spent for
hospitals (70%). The budget for the category "Bnviromnmental Health Services™"
was 83,865 colones or about $12,650 annually. It is noted that a larger bud-
get category of "Other'" included "sanitary engineers® along with ‘nurses,
social workers, health education, mental hygiene, pharmacy, leprosy and legal."
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IX. COSTS AND_BENEFITS

A. GENERAL STATEMENT

Cost-bLenafit calculations in water resources development planning
characterlstlcaliy are precented as opposing items, in the same manner as
assets and 1i-bilities in finencial statements. In this study and report it
is impossible to prepare such a bolance sheet because of the problem of de-
veloping reasonably valid cost estlmates with the limited data available and
because the more important benefi’, factors can be expressed more readily
qualitatively than quantitatively. '

'U

-

B. COSTS

The everage annuzl amortized cost of constructing, operating and
maintaining adequate public water supplies in Costa Rica over a 20-year
period is given in Sectron VIIT B. This estimate does not include prevision
for change in price ievsl., It amounts to $2.40 (16 colones) per capita per
year for an average of 1.2} million persons served.

C. BENEFITS

Qepefits arising from adequate public water supply facility de-
velopmeni 1in Costa Rica are of twe classes: 1) generalized over-all socio-
economic benefits and 2 spezific losses and costs due to inadequate water

supply which woulda be climineted by adequate development.

1, Generalized Over-all Socloeconomic Benefits

Since water is basic to all plant and animal life,
including human 1ife, it is theoretically appropriate to
credit the vetle of ail human development and property de-
velopment 1n a natien to the availability of water as a
resource.

Without development of the resource by means cf water
systems, tne resource poscesses only limited useful value
except amonr sparse primitive populations. Such credit

V theorcticaliy . fullr o dofensible, for example, as credit-
5 ing the full sl of frcizated "rtiﬂi'in arevisusly non-
arable land to irrigation water as a resource.

The populatien of Costa Rica is two-thirds "rural,"” as
subjectively defined by census takers. Most of this popu-
lation lives in densely settled rurzl upland areas of the
country, with springs or streams of adequate capacity for
low per capita consumption within maximum water halilling
distance. From a standpeint of water resources develop-
ment (i.e. water supply sys temc), a society in Costa Rica
completely thhnut water supplies can be visualized along the
following lines
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a) A greatly curcailed urvan population (the size of
urban communities weuld be limited to areas within walking
distance of surface ard spring sources and to the economic
equilibrium of cost of water hauling and ability to pay).
Ground water resources in most urban areas in Costa Rica
would not permit extensive develnpment of private shallow
well snd sprirg supplies.

b) A rural population smaller than the present rural
populaiion, which is presently twe-thirds of the total
populastio:n,

¢) A practicelly stable population following a gradual
decline from the preseat level to a Yno public water supply"
level. The initial declins and subsequent equilibrium con~-
dition would be due to greatly increased mortality rates and
lowered productivity and food supply.

In Costa Rica itself, there is a correlazation between rural popula~
tion density and potable water availability as well as between urban popula-
tion and the availability of gravity sources of supply, especially those
which do not reguire treatment. Arable higidand arcas, where water has bean
adequate in supply and accessible ard Lhe systems highly developed, have
many times the population dancity of the lowland areas. While it is under-~
stood that climate and coil fertility provided the most compelling motiva-
tion for the hisioric early settlement of these areas, the importance of
abundant clear water sourczs as an abiractant to population settlement at
that time should not be disrega=ded. In any event, agricultural and populg~
tion development in these arcas following settlement probably would have
been severaly restricted in the ahsence of public water supply development.,

with repard to urban development, & much cmaller populatioh would'
be expected In san Jozd in the ahseace of o public water supply, than the
1958 estimated population of 128,000, with a pomewhat lower proportinnate
dgeline in metropolitan ares urban porulations. This is based on a society
dependent on water <supplv by door-to-door vendors and the carrying of water
by househciders for residential, commarcial and indusirial establishments or

tha development of priva

te well: under Mo public water supply conditions.t

ive over-all economic measure of berefits ac-
cruing f{rom publi~ to pir devalopment 1o the gain in gross national
product and in per capira income recultice fron conditions under the present
status of publi~ water cuppiy development as compared with conditions which
would prevail in a more primitive soclety and with a smaller population under
no public water supply" conditions. Likewise, the value of certain urban
physical assests, such as the value of property improvements in business
districts and of urbar land, not, orly indirectly reflects benefits accruing
from public water supplies (i.e. larger and more prosperous urban populations),
but also directly reflects the imprcved usability and occupancy conditions
resulting from the availsbilty of publ:i: water suppiies.

m -3 2 -, B
ne nosl cormrehon

5110
<

While no special provision is made for industrial supply, industry
has been encouraged to locate in portions of the cities with ample water
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supplies and in fact, under zoning provisions, industry must locate in areas
where ample water will be available. Again there are many other factors in
choosing the location of an industry, but an ample supply of good water is an
important one.

2. Diarrheal Diseese Morbidity and Mortality Prevented by Avail-
ability of Piped Water Supplies

N

The aversge death rate from gastroenteritis during the five years
1953-1957 was 123 per 100,000, (Appendix B) Based on an average
population in this peri.d of 973,000, the average number of deaths
reported from this cause was 1343 per annum.

There were 5882 patients hospitalized with this complaint in
1958, with an average stay of 11 days, or 65,080 patient-days. An
additional 1859 patiesnts with this complaint were treated in rural
centers and clinics, a grand total of 7741 patients.

The earliest year for which gastroenteritis deaths are avail-
able at the time and place this report is being prepared is 1940.
The mortality rate in that year was 282.J, per 100,000 for "diarrhea
and enteritis.”

Between 1951 and 1952 Costa Rica adopted the broader category
of Mgastroenteritis™ in its mortality reporting practices, with a
consequent 397 incrazase in rate in 1952. The infant mortality rate
was constant duringz 1951-52, indicating that the increase in re-
ported mortalit; rate for this enteric disease complex was mainly
due to change In reportings practice. After adjustment for this
factor, the 1940 rate becomes 392 per 100,000,

Availavie information on infant mortality rates, however, goes
back to 1927 by individual years and to 1921 for groups of years.
The infant mortnliiy rate was relatively constant from 1921 through
1933 (median rate 155 por 1000 live births), when a gradual irregular
decline set in. Information in Appendix B indicates there was a
correlation between gastroenteritis and total infant mortality rates
in 1953-57, partly bacause 715 of the reported deaths from gastro-
enteritis were among infants.

The median infant mortality rate of 165 extending back to 1921,
as 257 nicher than the rate in 1940 (132). If this factor is used
LC transpocsc the gastroenteritis rate back to a 1920 base, the ad-
Justed mortality rate from this cause becomes 490 peril00,000, or
4.9 per 1000, By comparison, the crude death rate in 1921 was 22.3
per 1000 vs. 9.6 in 1957, which tends to support this adjusted
“nstroenteritis rate (490 per 100,000 vs. 138 in 1953-57).

It is manifestly impossible with the information available to ac-
curately estimate how much of the reduction in gastroenteritis
mortality and morvidity can be attributed to piped water supplies.
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water supplies served a smaller proportion of the population.
This rate has gradually declined since 1937 and currently (1957)
is 2.5/100,000, a reduction of 81% or 5.3/100,0C0, averaged over
the period.

If this average rate saving is applied to the full 30-year
period 1920-59, and 50% of it is credited on a nationwide basis
to water supply improver.ant, the following results are obtained:
Average Rate Saving Due to Water Supply 2.75/100,000
Average Total Population - 1920-59 700,000

Mortality Benefit

Lives Saved per Year 19
Average Value per Life Saved $5,000
Total Benefit per Year $95,000

Morbidity Benefit

Case Fatality Rate During Period 10%
Cases Prevented per Year 190

Av. Duration of Illness 50 days
Av. Cost per Patient-Day $2.50
Av. Cost per Illness $125,
Total Berefit per Year $23,750
Total Annual Mortelity and Morbidity Benefit $118,750
Thirty-Year Benefit $3,562,500

or 23.25 million colones
Remarks -

Reflecting the older average age at death for these diseases com-
pared with gastroenteritis, the value of a hwnan life has been increased.
Although tune case fatality rate is currently much lower than 104, this rate
is considered applicable for the 30-year period. There is reason to believe
these results greatly understate the probably benefit realized in typhoid
and paratyphoid fever reduction from water supply development. Primarily,
this is believed due to lack of available data on mortality rates from these
causes before 1935.

Some of the assumptions in the computations of gastroenteritis,
typhoid and paratyphoid fever benefits are necessarily arbitrary and the
reader is free to adopt his own in the computation procedure.
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4. Additional Specific Costs

#. The following specific benefits representing current iden-
tifiable costs as a result of inadequate service:

1. 0il Drum Water Storage Facilities.

Provision of these facilities in individual urban areas
ranges from O to 50%. Estimated national average 10% of
700,000/6 services or 11,670 facilities. Estimated cost in
place (including plumbing) 50 colones. Total estimated costs
$87,500. Estimated life, 10 years.

Av. Annual cost $8750.

2. Elevated Storage Facilities in Premises on Intermittent
Deli . ery Systems.

These are believed to be limited almost exclusively to
San Jose and environs. In one metropolitan system with 3100
connections, 900 elevated tanks with an average installation
cost of #$100 each were reported. Total $90,000. The total
number in the San Jose area is not known. See Appendix A.

3. Underground Storage Tanks and Hydro Pneumatic Lift Stations
in Fremises on Intermittent Lelivery Systems.

Same distribution as for Item 2. In the above community
there were 450 of these with an average installation cost of
$300, plus operating cost. Total number not determinable but
a considerable number is known to exist in San Jose proper.
See Appendix A.

. Private Wells on Premises Served by Intermittent Delivery
Sys'.ams. ‘ "

A considerable number is known to exist in San José and
environs, but they are fewer than facilities in Items 2 and 3.
No accurate estimate available. Average construction cost
$300. See Appendix A.
5+« Municipal Trucks for Hauling Water in Intermittent Delivery
Systums.

San Jose had eight trucks for this purpose in 1959, euu-
plemented by at least one other truck provided by SCISP. Thus
practice is believed to be confined essentially to Sen José
and Sen Pedro. Cost about $3800 per annum. See Appendix A.
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Ko__ORGARTZATIONAL PLAIS UFDER COUSITEasion

Since fne prorzen water sunply situation is due no doubt in some
degree to present divisicn of vesponsivility beitween soveral national govern-~

ment agencles as well ar local govermments, changes in governmental structure
as it relates to water suprly are under consideration. Aetually two types of
rroblems exist. {ne involves only the San Joss metropelitan area. San José
Cantén is by far the largest and mosh cominant canton in the country as well
as in the metropclitan ~empiex. This area has 25% of the pepulation of the
entire country. The second involves ithe rest of the urban canténs which

have problems more or less in common, but different from those in the San José
area. These problems havs heen discussed in detail elsewhere. (Chapter VII

and Appendix 4)

During our visit various organizational plans to improve the
public water supply situation were being actively discussed and committee
hearings were being held by the Maticnal Assembly. Although the area of
discussion was not limited t2 plans involving only metropolitan San Jose,
a large part of the impstus for attracting attention to water supplies was
due to current water shortages in that area as a result of delivery and
source of supply problems, including an unusual drought..

In summary, four alternatives to the presert organizational arrange-
ment were reported to be under consideration. These were:

l. Establishment of an antoncmous national water supply agency
responsible for nationwide opera%ion; maintenance, construction, and probably,
collection of water bilis.

2~ Isstablishment of an agency similar to Item 1 but "semi-auto-
nomous'" rather than "auionomc.is® in authority. This agency would operate
under the aegis of the Ministry of Public Health; it would be politically
responsible to the national President through the Minister of Public Health.
It was said that this plan was sponsored by the Ministry of Public Health
and supported hy the Ministry of Public Werks.

3. Bstabilshmeni of a "Department of Sanitary Works of the Metro-
politan Area of San JjosdM, as vrorosed in the Rader Report. As discussed
in that report, this would b= an authority patterned after similar water
authorities in Puerto Ri~o and Venezaela. Initially it would serve the
San José metropolitan ares with the implication that it "will eventually
become natlional in scope.t
L« Maintenance of the status quo with respect to the present
Jurisdictional responsibilities of murdicipal grvernment. s and the Ministries
of Public Health ard Public UWeorks, but with strengthened programs in the
two ministries. Detajls of this "strengthening" procedure are not known.
It is said this plan ras the supporl of the naticnal President and of some
elements of the central govarnment..

3
0~
b

No doubt the most pressing water problem facing the country is
in the San Jose Metropolitan area. (See Appendix A) While conceivably
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San José Canton could develop and operata a salisiactory system to meet

its needs it is difficult to woe how the satellite cantdns can economically
meet their nesds on an individual basis. This problem will become worse in
time. It would appear, a: a minimum, that some type of central organization
will be required to develop an adequate supply for th.: entire area and con-
struct transmission maing to deliver watcr Lo individual wator distribution
systems. [or a most ccononical solution the central orcanisation should
probably go much fartiner, in the absence of a national authority.

In the casz of a national autonomous authority, it could serve
in place of a metropolitan authority. in providins the necessary coordination
of existing or future systens,

Among the advantazes of a metropolitan sanitary authority with full
power to design, consbruct, maintain and operate, and finance a metropolitan
system aro:

1. San José's urrsent neads might receive prompter attention under
an area authority than under a natlonwias euthority,

2. Proponents of greater autonorny in local affairs would likely
prefer a metropolitan authority.

3, DBecause San Jost has unlque problems an authority coneentrating
on these problems nijhi voe =xpacted Lo solve them more expeditiously than if
it were concerned with morc diverse and scattered problems, particularly in
the fiz2ld of financing.

L. San José has contributed to water system expansion and better-
ments to a much greater degres than other communities in the country, and
could therefore be expccted to continue the trond tovards greater self
sufficiency in financing and thus cstablish a I[inancing pattern for other
communitics.

5, San José .antén has a reasonably effective engineering, admin-
istrative and fiscal establishment which could be expanded to serve the
metropolitan area with nminimun delays.

6 The San Jos? ebropolitsn aren appears to be more capable of
A . ' \ v e . N . » . )
Jinoncing ~n oaren wnlor gupply than vould the individupl cantons in the aren.

A nationwide avitonolous uthority would hove the Jolloving adtvans

tages:

1. It would be less vulnerable politically, i.e., all mmicipalities
in the country would recelve equal consideration for mational assistance.
Thig would not be valid if the metropolitan area completely financed its
system, which szems unlikely. '

2. A national nuthority could develop a master plan for meeting
the nmation®s needs, both present and future, establish priorities, and im~
plement the program under a comprehensive plan.
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3. A national authority wonmld probably obtain favorable loans
more readily by virtue of pledging the resources of the entire country.

4o Few municipalities have competent technical staffs or stock
piles of material and supplies. This type of service can be better and
more economically supplied by a national authority than by individual
municipalities.

5. A national authoriiy would bring together all aspects of
water supply -- design, construction, operation and maintenance, financing --
under one organization which should result in more effective and economical
service.

Advantages of retaining the present organizations are:

1. Since health is a major consideration in water supply, the
Ministry of Health in carrying out its broad responsibilities, must have
a majJor interest in both quantity and quality of water. However, this
ministry would need strengthening to carry out its oresent lesal respon-
sibilities.

2. Since the Ministry of Public Works now has a staff (engaged
in design and construction of public works, including water systems) equip-
ment, supplies, etc., they would probably move more readily and rapidly in
an expanded water supply program than a new agency. Substantial additional
funds would be needed for construction.

3. Water supply is basically a local function and therefore
municipalities should be encouraged and assisted in ultimately taking full
charge of their water supplies.



METROPOLITAN SAN JOSE WATER SUPPLIES

San Jos¢ is located in the central plateau of Costa Rica at
approximately Latitude 109 N. and Longitude 84° W. It is the national
capitol and the capitol of San José Province, the most populous in the
country. It is in the center of a prosperous agricultural (coffee) area;
is the hub of rail, highway, and air transportation; and is the com-
mercial and industrial ceniter of the country. San José lies in a high
valley (av. elev. 3800 ft), between two mountain ranges, which slopes
rather sharply towards the Pacific Ocean.

Approximately 60% of thc population of Costa Rica (1,100,000)
live in the central plateau (less than 10% of the total area of Costa
Rica) and almost 25% of the population of the country lives in the
San Jos€é metropclitan ares (6L square miles).

The San José metropolitazn arwa as defined by the Department of
Statistices and Census consists of nipe canténs or parts of cantdns in
San José Province as follows:

Central (San José) 11 of 11 districts
Tibas 30of 3 n
Moravie 1l of 3 "
Goicogchea 5 of 6 "
Montes de Oca L of 4 "
Curridabat L of L4 n
Desamparados L of 9 "
Alajuelita 2 of 5 n
Escazu 3of3 n
Total 37 L8

The above includes only tnose districts which because of
topography can readily be initegrated into the metropolitan area. The
true metropolitan area is considered larger by us, since the foregoing
territory has been arbitrarily limited to San Jose Province and there
are many commutersz living only a few minutes awsy in Alajuela and
Heredia Provinces-

Average montily temperatnres vary only from 21° C. to 18° C.;
the maximum and minimum temperstures ere 280 C. and 140 C., respectively.
However, there are twe well defined seassons, wet and dry, which occur
annually, the former irom May through November and the latter from
December through April. The averige reinfell is about 78 inches ranging
from a low of & frantion te an inch to over 15 inches monthly.

Although the city of Cartego in the central valley was founded
in 1564 and became the coiorizl =ub cepital, the city of San .José was

pu

not founded until 1223, {wo ycarc after independence from Spain.
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The follow@ng tabulation shows fhz population of the metro-
politan area by cantons:

Canton 1927 1950 1958 Estimated
San José 60,600 112,200 138,025
Tibas I, 600 10,600 14,106
Moravia 1,9C0 4,500 5,880
Goicoechia 6,200 20,800 25,599
Montes de Oca 3,700 10,000 13,283
Curridabat 2,600 I, 600 5,658
Desamparad s 4 ,50C 8,500 11,171
Alajuelita 1,000 2,300 3,081
Escazu 5,300 7,300 0
Metropolitan Area 90,500 180,800 222,208
- % Increase (1927-1950) 150%
Costa Rica k71,524 800,875 1,100,000
- % Increase (1927-1950) 134%

San José, Escazu, Desamparados and Curridabat Canténs have had
A fairly uhiform growth since 1927 whiie the others have shown a greatly
accelerated rute of growth zince 1945.

The Department of Statistics and Census of Costa Wica and
Rader and Associates have made estimates of future populaticns of the
metr¢politan area as followss

Department of Census Rader and Associates
1960 254,787

1965 309,805

1970 373,104 389,800

1975 Lid, , 504

1980 524,065 550,600

2000 : 927,100

Ecieion;

The economy of Costa Rica is discussed elsewhere. It should
be noted, however, that the metropolitan ares is in the heart of the
area of highest value of agricultural products. It had 28.1% of tho in-
dustrial establisnments and 33.8% of the commsercial establishments of the
entire country in 1952 and predictions are that these percentages will
incresse. Another indicniion of the rapid cevelopment is that the total
number of new buildings constructed in 1950 was 372 with a total valae
of 14,805,731 colones. This increased to 791, with a value of 32,047,958
colones in 1956. The total construction during the seven-year period was
2,997 buildings. (71% single family dwellings) valued at 170,530,30L colones.

ggvggnment

Basically, local governments in ihe area are the same as in
other cantons of the country. San Jose city, -however, has a much larger
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and more diversified staff of trained wurnd cpecialized municipal employees
than any other canton. This wili be discussed in more detail insofar as
water supply administration is concerned. While there is now no legal

or administrative machinery to coordinate the functions of local govern-
ments within the area, studies are under way to determine the best methods
of accomplishing this. INVU activities in this regard have been discussed
elsewhere. It appears that the first attempt to secure the necessary
coordination will be in the water field.

Present Water Supply Situation

There are currently ten water systems serving the 37 districts
of the nine cantons within the metropolitan area, namely:

1. San José - serving ten of the 11 districts in the central
canton and part of San Pedro in Monte de Oca
Canton,
2. Alajuelita - serving two districts in the canton.
3. Curridabat -~ serving all four districts of the cantén.
L. Desamparados - serving three of the nine districts in the cantdn.
5. San Ralael- - serving San Rafael, and San Antonio Districts in
Desamparados Desamparados Canton.
6. Escazu - serving Escazu District. ‘
7. San Rafael- -~ serving San Rafael and San Antonio Districts in
Escazu Escazli Cantdén and Pavas District of San José
Canton.
8. Guadalupe - serving four of five districts in Goicoechea
Canton.

9. Moravia & Tibas ~ serving San Vincente District in Moravia Cantdn
and all threes districts of Tibas Cantdn.

10. Montes de Oca - serving all three districts of the canton.

In some limited instances such as the Moravia-Tibas system, two
adjacent cantdns are using the same source of supply, and in a few in-
stances, a district is getting its susply from an adjoining cantdn /.-
(Ex. Pava 1in San José from S. Rafael, Escazi). Furthermore, two systems
in metropolitan San José also serve adjoining districts outside of the
metropolitan area and which are not listed in this appendix. This un-
doubtedly stems from the fact that most of the water supplies were built
by the national government. However, to complicate matters further,
collections, disbursements, maintenance and operation of the distribution
systems is by the cantén government. For example, 3an José operates the
San Rafael-Escazu plant in return for using this source for the Pavas
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1958 Pop Population No. Con- % Pop. No. Elev. No. Tanks Coet Water Remarks
(Est) Urban--U nections Served Tanks and Pumps Delivered
Rural--R By Truck
(Colomes)
Ve
San Jose 138025 138025 U 22000 97% 6600 Few 12350 97% water in
house
3 public hy-
drant within
100m
Almost
Escazil 9405 o405 U 1200 1004
Almost
Desamparados 21092 21092 U 3331 100%
AleJjuelita 5164 3080 U 708 98% ,
2084 R 337 5% p
N
Tibas 14106 2600 99% 1000 75 .
Goicoeches 26232 22595 U 5000 100%
3639 R 100%
Curridabat 5658 5052 U 95k 97% - 285 Ons Rural Dist.
626 R 0.5% 626 Pop has only
3 Comections
Montes de Oca 13282 13282 3107 +.100% -:900 450 12420
'Moravia 554 -- 1438 100% - - -
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el i Lun Antonio Districts
ol - operation and maintenance
and disbursements are by

District in San José. Howsver. 1n Szn 3
in Escazu Cantdn - served by this -9m.
of the distributicn system ang (OJ]‘”fl ns

Escazl Canton.

*"J -—t."
""1

Table } givos some pertinent information on the physical char-
acteristics of systems serving San José end the metropolitan area., All
of the systems wers wisited a5 were the cantdn business offices to obtain
basic information. also, much information was taken from Lhe Rader Report.
Populations served in Table 2 are sstimates from the Rader Report and
represent, only those districts in the metropolitan area served by the ten
supplies coversd by that report. Thesa figures vary from those shown in
Table 2 sirce the latter represent figures obtoined from the cantébn busi-
ness offices and represent water sarvices on a cantdn basis regardless of
source. This will be discuceed later,

Elevations of storage abewve high points of the distribution
system should generally be sufficient to produce satisfactory pressures
(exception Curridabat) 1f volumn of storage and capacities of transmission

lines and distributior systems were satisfactor
S Jo

r,’)

The per capits consiuption and total reguirements for maximum
9
day use are taken from the Reder Report. The former are based on a
y F
pitometer survey mude in Sao Josa (1945) and on subsequent. surveys by
SCISP (1958-59) in ‘wo supplies in Lo metropolitan area and in six other
Costa Ricen cities. The maximum goy is bzsed on 1.2 times tbe average

daily flow.

It will be roted that the per capita flows (ranging from 470
led or 114 ged in San jese to 300 iud or 79 ged in Alajuelita) appear
excessilve ard indicate a very considerable loss through wastage and leaks.

Jith presert uz Cnly four of the nire systems out.ide
San Joso have cources of LLppl/ aderate for the maximum day. In 3an José,
the sources are adequate during the wcf ason and 1radequate during the
dry season. However, a preat Pacisr in Lrad squate source is the very high
per capita flow of water, If waste nd/or leakage were reduced to reason-
able awmountz, 1t appeurs that oty in Curridabat and Montes de Oca would
the sourcos be iradegiota

The trapsmiszion mains were indicated to be deficient in San José
and two oiher supplici.  However » 2231n with reasonable use only BEscazu
appears to be deficient

dtorag 1s generally inadequate for peak consumption. Storage
ranges from 1./ howrs {San Rafael. -Desampzrados) to 8.5 hours (Guadalupc
and Alaj’(LL*P/ for maximm day consumpiion. Again reduction of wastage
would greatly reduce op arinade bh~~~ deficirencies,

San Josc and Guadalupe have 2dequsie tpeatment . Alajuelita and
Desamparados use raw river water and San Rafael--Escazi and Moravia--Tibas
have filter plants of inadequate capaclity, necessitating by-passing raw
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1,670 colones or about $L0U. Thus, 450 s=rvices have an added private
capital investment of about $75.00 per capita and another 900 an invest-
ment of $25.00 per capita though they theoretically have municipal water
service. Wells are not uncommon in this area, although the exazt number
is not known. An average well with pump costs about 6,000 colones or
$900. Operation and maintenance costs must of course be added to the
consumer costs. In addition to the above, there are literally thousands
of containers, usually steel drums, in the area which are piaced under
a convenient faucet to be filled at night when pressure is available.
These cost about 50 colones each, in place. While this amount is small,
it equals the water bill for 9 to 12 trimesters (2% - 3 years) in most
of the area outside 3an José. Even in San José, it represents nearly a
two years water bill. What is perhaps more serious is the tremendous
waste of water from these installations. Faucets ordinarily remain
open much of the time, consequently, at night when pressures are best,
after the drum fills, the overflow is wasted until the pressure is
again reduced by rising demand.

Financing

With the exception of San José, almost all of the major con-
struction, extensions and major repairs has been financed by the national
government and water revenues are used only for operation and maintenance.

The following discussion applies to the area outside of San
José canton:

In Table 3, it will be noted that in most cases expenditures
greatly exceed revenues in spite of the simplicity of operation and
consequently relatively low costs. This stems from the very low charges
for service and also from the very high delinquencies in payment. Under
the law, water service may be cut off only when a public hydrant is
available. In view of the very high percentage of house connections,
there are relatively few public hydrants and water is very seldom cut off
for non-payment of charges. The water and other service charges may also
become a tax lien against the property, but this provision is likewise
believed to be seldom if ever invoked.

Stock piles .f major repair materials are not ordinarily carried
by the various cantons nor are supplies. Usually there is no technical
supervision (except Guadalupe and MonteSde Oca) and dependence is placed
upon the National Ministry of Public Works for any other than minor re-~
pairs and routine operating costs.

Administration

Ouvtside of Guadalupe and San José, operation and administration
of water supplies systems are very simple. Where the water is from springs,
the operating organization consists of a plumber, laborers and watchmen.

The plumber is responsible for general supervision of the system, making
minor repairs and installing new house connections. The watchmen super-
vise the intake or spring structure. In smaller cantons, one crew is
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the water would undoubtedly be ol satisra tovy gquality. The sources are
adequate during the wei @z, nowerar, rerlous shortages have been en-
countered duiring thie pact “we dry sczsons. As elsewhere, the per capita
consumption 1s high, 470 Litere daily (124 ged), indicating excessive
waste and/or lcakage.

The present water distribution system was built in four major
constructicn projects 80, 50, 30, and 20 years ago. The last was primarily
to serve the southwest section of the city, however, it gave some relief
to the central part of the ecity. Wiithin the past four years, a betterment
program of extensioas, replacements, etc. involving an expenditure of 12
million colones has been carrizd <2t (4 million from the national govern~
ment and 8 million from bank loanz to the city). The present system for
the most part is considered obsolet» due to the size and condition of the
mains and inadequacy of storage. Many of the mains are of small diameter
(under 4") galvanized pipe which dus to acid soil conditions are badly
corroded. A complete survey of pressures has been made, block-by-blocke.
Results indicats that under average tise conditions roughly 20% of the
system has pressurzc of 0 - 5 psi and roughly 20% pressures of 25 - 30
psi, the remaining 0% having pressures in the range of 5 to 25 psi.

An elaborate hosuse to hous: census is now being made, which
will givs an accurate picture of cornections. Results will not be avail~-
able until the end of this year. Basad on number of connections, it is
estimated that 95% of tne houses have piped water into the house. Fre-
quently, one cornection may serve two or more houses; usually these are
owned by the same person. This acceunts for an additional 2% of the
houses having piped water. The remaining 3% get water from public hydrants.
These are mostly low-standard heuses in the fringes of the city. The max-
imum distance of any house from the public hydrant is about 100 meters.
Many of these houses are on land not owned by the occupant and under the
law, a clear title is required hefore a water connection permit can be
issued.

Becaunse of law pressures arn ostimated 30% of the houses have
some type of storage tak, ususlly in the attic., These are equipped with
float valves and overflows. Relatively few houses in the city have pumps,
but depend upon filling tneir tauvks at night when the pressure permits.

The drought’. of the past yeer reszlhted in the city acquiring
eight owned or rertad truicks Lo svpply water to homes without water. The
trucks fill storage tanks where availsble In the poorest sections of
the city, the people come Lo the frucks in the street and get water in
whatever typc of contziper “hey have, 1In the past year, the rainfall has
been the lowest in £0 yozrs and this has been the first time it has been
necessary to haul water 1n trucke.
Administration .
= Admtistration of ne water depariment is in the City Engineering
Department.. The Fngineering Depoarblment has four sections, wach headed by
a chief. The cniefl enginesy for tha city, as well as the chief of the
Water Section, are nominated by the City Council and appointed by the
Governor.
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Second Stage

Construct a storage reservoir in the Virilla River and the necessary
treatment plant (to be in service by 1969).

Third_3tage
1. Enlarge Curridabat plant.

2. Divert water from the Atlantic slope (to be in service by 1985).

Estimate of operating costs from the Rader Report are shown in
Table 4. These estimates include operation and amortization costs for the
reriod 1960-1985. These costs do not include necessary improvement to the
distribution systems.

It is estimated (Rader) that the following rates will finance the
construction, operation and maintenance, exclusive of distribution system
additions, betterments, and replacements. From 1960 - é8: 9150 c.lones
($1.40) per month minimum for 50 M3 with a reducing rate per M3 in four
steps from 0.25 colones ($0.0375) to 0.12 colones (0.018) for excess above
50 W. From 1969 - 1985: 12.00 colones ($1.80) per month minimum for
50 M. From 0.33 colones ($0.05) to 0.12 colones/?3 ($0.018) for excess
above 50 M3,

These rates are markedly higher than any existing rates in Costa
Rica, but still seem quite reasonable compared with U. S. water rates.

Becw: ¢« o.' the nature of the area, the present administrative and
governmental stiructures, the available sources of water, the inevitable
growth and other factors, the need for some type of coordinated water supply
pragram seems obyious.

The Rader Report recommends a change in present water laws to
authorize establishing a Sanitary Authority which would have full powers
to design, construct, maintain, operate and administer coordinated water
systems for the area. Administration would include fixing rates, borrowing
money and making and enforcing general rules for water services,

Another- proposal now being considered by the national government
is to establish an autonomous or semi-autonomous national water agency
which would have similar poweras and functions icr the entire nation. This
has been discussed in more detail elsewhere.

Both approaches to the problem seem to have advantages and dis-
advantages. A national authority would be less vulnerable politically; i.e.,
all municipalities in the country would receive equal consideration. This
would not be a valid argument if the metropolitan area completely financed
its own system (which seems unlikely). It probably would be easier to secure
loans--both external and internal if such loans were secured by the financial
resources of the entire country. Most communities outside the metropolitan
area do not have technical staffs or stock piles of material and supplies.



TABLE 4

Vs
ESTIMATE OF OPERATING COSTS SAN_1O0SE METROPCLITAN AREA (RALIE SFPRM )

19¢0 1963 1964 1970 1985

Population 262,000 303,000 36k ,000 L1%,000 &7, 006
Annual Operation Costs-Colonss 2,194 .000 2,299.000 5,893,000 LT3 000 ¢,828.000
Boné Issues (Colcnss) 8,000,000 306,700,000 4,300,000 SR I EN -5, 000, CO %>
fmortizaticn* - Colones 615,000 3,440,000 3,770,000 3,355,000 8, 360,000
Average Monthly Cost**

ver connecticn (Colcnes) 5.86 11.00 11i.2C 17.5 12.10
Averege Monthly Cost**

ver connection {Dollars) 0.88 1.65 1.68 2.6k 1.82
Average Cost

ser cubic meter - Cclones Q.104 0,108 0. 200 0.310 0.215
Average Cost per

cubic meter (Doliars) 0156 .0297 C.0300 0.0465 0.032%
Average Cost of

1000 Gallons (Dollars) 059 0.112 0.113 0.176 0.122

———

* Computed at 4-1/2 interest - 7.688¢% of comstrmetion cost per ¥ear.
*%  Based on 95% total connectinnae.
*¥% Reduction due to retirement of 1960 Bond Issue.

~ 6ET -
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Such services could better be supplied by a central authority thau by indi-
vidual commnities. On the other hand, “he San José area is in more immeliate
need of extensive major improvements than most other cities of the country,
laspecially in source of supply development), and such needs might receive
prompter attention under an area suthority than under a nationwide authority.
Proponents of greater autonomy in local government would likely prefer an
area authority. The problem in the San José area is quite different than

in most of the cities and therefore, an authority concentrating on these
specific problems might be expected to solve them mere expeditiously than 1if
it were concerned with the more diverse and scattered problems. An authority
could be established in the metropolitan area and its powers extended to the
rest of the country if a trial seemed to indicate the desirability of such an
extension. The city of San Jose has contributed to water system betterments
and extensions to a much greater degree than other commnities and with it as
a rucleus, the area could be expected to continue this trend toward greater
local financing. Thus, this area might establish a pattern for a natic.wide

program.

Suggested Areas for Studies - San Jose Metropolitan Area

1. Continuation of pitometer surveys

2. Continued studies of San José distribution system and extension
of such studies to the distribution systems of other communities in the
metropolitan area.

3. Centinuation of ground water explorations.
L. Expansion of stream gaging program.
5. Further studies of possible impoundment sites.

6. Pollution studies, particularly with a view to the economics of
impoundments downstream from existing and some of the presently planned
developments, thus making possible utilization of larger drainage areas
above impoundments. Pollution may be the governing factor. Pumping may
also be an important economic factor.

7. Continuing study of administrative machinery which will best
meet the needs.

8. Continued study of orderly and sound financing including long-
range financing plans to take care of nesded expansions, new population
and industrial growth and obsolescence.

9. Study of water resources of the area with particular reference
to the present and future competition for water for various uses-~domestic,
industrial, agricultural, power, etc.
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APPENDIX B
BIOSTATISTICAL 3TUDY RESULTS

By: Don C. Zobal
Statistical Consultant

I. IITRODUCTION

This visit was made [or the purpose of working as a member of a
team on a reconnaisance survey of diarrheal diseases and water supply in
Costa Rica. The survey is intended to produce information which will be
of value in the development of community water supply programs ard the
control of water-borne diseases. The other members of the team were
John M. Henderscn and Alfred H. Wisters, consulting engineers, assigned
to Costa Rica for a four week period.

Afcer a brief general orientation, dls-ussions of available
statistical data were held with the Director uf Biostatistics Department
of the Ministry of Public Health, the Director of Statistics of the
Medical Assistance Office of the Ministry, the Chief of the Vital Statis-
tics Section of the Census, and the Chief of the Statistics Office of the
principal hospital of the country, as well as members of the USOM staff.
It appeared that the.best approach would be to summarize available data
on infant mortality and deaths from gastroenteritis and colitis, by
province and canton, so that information on water supplies might be re-
lated to the disease data. Similarly, special investigation might be
made of the dala, such as of the water supply systems in places having
high death rates, for the purpose of improving the situation as neces-
sary.

The following sections concern the data obtained on gastro-
enteritis death, infant deaths, and hospitalization for treatment of
gastroenteritis,

II. MORTALITY FROM GASTROENTERITIS

Mortality rates per 100,000 population from gestroenteritis and
colitls {Code 571, International Statistical Classification) have been
prepared for each canton and province in Costa Rica for the years 1953 -
1957. Due to the small number nf deaths involved, rates per cantdn are
of limited value; it is expected they may be of use in pinning down
situations within a province. Because of the wide variations from year
to year, it appeared that [ive year over-all figures would be more val-
uable for place to place comparicon, and these were therefore computed.

Rates for Costa Rica between 1953 and 1957 have ranged from
119.5 (1956) to 149.1 (1957). The average rate over the five year period
is 138.0 per 100,000 populatisn. Deviations are so great that no trend
over the period is discernible. A graph for Costa Rica for the five
years follows the shape of a W, with the three high points around 149, the
low points around 120. Generally speaking, 1956 appears to be a low year,
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being the lowest year for five of the seven provinces. Although 1957 is
the highest year for all of Costa Rica, it is the high year only in two
provinces, San Jcse and Horedia.  The year 1953 was the high mark in
three other provinces.

A province comparison shows the lowest rates to be in Guanacaste
(94.8) and San José (97.0). Guanacaste is the least urban province, and
San José the most urban (1950 population census). It has been suggested
that infant deaths of gasteroenteritis may be low in Guanacaste as the
population is more Indian than the other provinces, and the.mothers there
tend t6 nurse their children. This is less true in the other parts of the
republic. The low rate in San Jose Trovince, which includes the capital
of the country, is very likely due at least in part to a water supply system
with individual houce connections in 97% of the dwellings in the urban areas
and in 90 tc 95% of those in the rural areas. The rate of deaths in San
José is no doubt scmewhat higher than the death rate only for San José
residents, as about 207 of the 10,000 children hospltalized each year at
the San Juan de Dios Hosiital come from other provinces. Seven per cent of
the children admitted Lo tiie hospital in 1958 died. In 1957, deaths were
slightly over 87 of admissions.

The highest gastrcenteritis death rates are found in Limén (223.5),
Puntarenas (215.6), and Oartago (204.2). The total rate for Costa Itica over
this five year period is 138,0. It is expected that further investigations
into the water supply systems of these provinces may indicate a relationship
with the high rates of the provinces., just as the low rate of San José relates
to the rrovince with the best water supply system in Costa Rica.

The ranges of the 5-year gastroenteritis death rates for the cantdns
of each province are presented below:

PROVINCES CANTONS

Name hate Lowest Rate Highest Rate
San Jose 97.7 van Jose 69.0 Majuelita 185.1
flajuela 132.2 Alfaro bBuin  46.2 Valverde Vega 186.6
Cartago 204.0 La trion 98.6 Bl Guarco 283.9
Heredia 113.0 Sta. Barbara 55,9 Barba 133.0
Guanacaste 9.7 Micoya 3.8 Canas 223.9
Puntarenas 215.0 Bu.nos Alres 105.9 Golfito 367.3
Limon 22041 Pc uei 173.4 limon 238.2

Tt may be noted that the lowest rate in limdn (173.4) is quite
high, in fact considerably sbove the highest rate in Heredia. It should
be remembered that Limon has only 3 cantcéns, while all of the others have
7 or more. However, cven excluding [imon, a great deal of variation is
seen, ranging from 46:2 tc 105.G among the "low" ratesy and from 133.0 to
567:3 aimong the "high rates, representing vast differences in the disease
picture among the provintes,
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unregistered. This, of course, is a g=neral probiam, and a larger one,
requiring intensive effort {c¢ bring about improvements in death registration,
as has been done in Venazucria.

"IVe  CERTIFICATION OF DEATH

In those inetances whers the death was not attended by a physician,
efforts are made to have the cause of death diagnosed by a physician. If
this i3 not possible, the civil avthority prepared the death certificate,
registering the causz of death as indicated by the family or friends of the
deceased.

There were 3685 infant deaths registered in Costa Rica during
1956, Of this number £45.9% had vsen attended by a physiciany an additional
9.4% had been certified by a physician after death. The remaining 44.7%
were diagnosed by civil officials, based on explanations of the family.

Comparable figures for infants who die because of gastroenteritis
are as follows:

TOTAL FOR 1956 - 871 deaths
With medical attendance - 56.6%
Without medical attendance - L3 .45
With medical certificate - 8.3%
YHthout medical certificase - 35.1%

It is of interest to consider the differences in medical death
certification by province, This is shown in the following table relating
to 1957:

- . -~ Per Cent Without Medical

~ Total Deaths - Per Cent WHith - Attendance
Provinces -~ Registered - Medical ~ With Medical -~ Without Medical

- - Attendance -~ Certificate - Certificate
TOTAL 10,L71 £l1.6 11.3 37.1
San Jose 3,238 5548 11.2 24.0
Alajuela 1,84 53.2 17.7 29.1
Cartago 1,497 L7.3 13.2 39.5
Heredia 563 8l.6 10,1 8:3
Guanacaste 1,043 21.5 1.9 76.6
Puntarenas l,:C? 370 10.1 52.9
Limon 61, L9.6 8.0 L1.6

— gt

Slightly surrrising is the high percentage with medical attendance
in Heredia; this is ore of the least populated provinces (66,000), with urban
concentration mainly near the metropolitan area of the capital of the republic,
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Second o Heredia, the province of San Jose nreserts Jhe best picture of
medical certification, about 2 of evary ° deaths being attended by a phy-
sician, and 3 of every ! c=2.h certificates signed by a physician. The
poorest shewlng L that ol Taanacaste Province, the most rural of all,

where only a little more Lhan 1 out of 5 deaths was with medical attendance,
and only an additional 2 per cent had medical certification. With a limited
nuniver of doctors and a2 srarse ropulaition of low economic status, this is
not unexpected.

V. HOSPITALIZATION DATA

Data on necspital stays for the principal hospital of each province
show the following numbers of patients discharged during 1958 after care for
gastroenteritis:

4 Weeks to 2 Years 2 Years and Over
Prcvinces e Patierts Days Patients Days
TOTAL 3750 Li576 2132 20504
San Jose 2378 30175 862 10021
Majuela 263 3712 241 2233
Cartago 240 3780 347 3376
Heredia 271 2403 276 1659
Guanacaste 1.2 1710 62 675
Puntarenas 119 691, 166 881
Limcn 2}j 210, 178 1259

Totals for all hospitals, rural centers and clinics for Costa Rica are:

4 Kkeks - 2 Years 2 Years and lore

1957

Fatients ly233 3,50€

Days LL,,187 30,506

Days per patient 10.4 g.8
1958

Patients Ly THT 3,056

Days 52,028 27,671

Days per patient 11.0 9.1

Complete figures on cost per patient day have not been obtained.
However, ths following figures were publishaed in the 1957 annual report of
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Cost, per ratient - day ip reglopal hospital

Colones
Cartago 13.09
Heredia 1745
Alajuela 16.12
Puntarenas 12.57
Guanacaste 21.56

For San Juan de Dios Hospital, an estimate was provided of 20.00
Colones per patient day. The resgional hospital at Limdn began to function
at the end of August, 1957, and no cost estimate has been obtainable.

In addition to the amount c¢f hospitalizatlon provided for gastro-
enteritis, in the year 1957 out-patient consultation was provided at the
unidades sanitarias of Costa Rica for 3,945 children suffering from gastro-
enteritls, For 9,946 other children, and for 1,236 adults, care was
classified as due to diarrheal conditions.

Data obtained from San Juan Dics Hospital, the principal hospital
of Costa Rica, shows that in 1958 thers were 7,528 children admitted to
medical care (this excludes 2,574 admitted to surgery). Of this total,
3,607 were infants, and 3,206 were between 1 and 2 years of ago. There
were 662 deaths, or a dezth rate of £,7%. A total of 120,065 patient days
represents an average stay of 15.7 days. (The hospital tabulation shows
15 days). This is an unusually long stay, and further information on it
would be of intersst. Distribution by province of residence of the
childran during 1958 is as follows:

Province of Residence . Per Cent
San Jos3 81.0
Alajuela 45
Cartago 3.2
lleredia 1.6
TUanacaste 2.0
luntarenas L.0
1imdn _ 347

100.0

TOTAL
The total relates to 10,202 children under 14 yoars of age
receiving in-potient service in either the medlcal or surgical pediatrics
department of the hosrital,

VI. U3E CF THY DATA

The folleowing sels of tables have been prepared:

1. Infant mortality in Costa Rica, by Cantdn, 1952~1956. Deaths
and rates per 1,000 live births for each year and 5-year total.
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2. Gastroenterit.s Death Dates rer 100,000 ropulation, by Cantdn,

Deaths and rates for 1953 . 7.7, nnnuully.and 5~-year tolal.
3. Infant lertoi:ity by Districts in 1%53.
L. Infant Moriality by Districts in 1956.

5. Infant Mortelity by Districts in 1958.
(Lth quarter estimated)

6. Worksheet - Deatns by Canton for Gastroenteritis, etc. Includes
data by canton for 571.0 (gastroenteritis ard colitis, except ulcerous colitis,
for ages L weeks to 2 years). 571l.1 (for two years and over, and for the
years 1953 - 1955 764.0 (diarrhea of the newborn).

7. VWorksheet - Infant mortality in 1952 caused by gastroenteritis
and total infant mortality. Includes numbers of deaths by cantodns.

8. Worksheet - Data from San Juan de Dios Hospital. Includes for
1957 and 1958 number of patients, days stay, and deaths for various services
of the hospital.

The tables on infant mertality by district contain numbers of deaths,
but not rates. Because of the small size of districts and the relatively few
deaths per district per year, there appeared to be no value in computing rates.
However, within the brief time of this assignment, it was not possible to
obtain the special tabulations by district that would permit the preparatiorn
of 5-year rates. This appears to be a desirable step that would help localize
areas of high infant mortality.

Further tabulations of hospital data were requested that would give
details on hospital stays of chlldren treated for gastroenteritis, according
to their residence. This would eliminate the bias of having those children
who may have developed disease frem a poor water supply classified in another
area where they have been hospitalized. These tabulations should be com-
pleted in the near future and can be consolidated with the data of the project.

It is felt that the cdata obtained, although the best available, may
contain inaccuracies due to improper reporting of cause of illness or death,
or to under-reporting. However, as the rates may tend to understate rather
than overstate the situaticn; the higher rates will serve to indicate areas
requiring investigation as to the rzason why. If a sufficient quantity of
statistics on water supplies can be classified, for instance according to
quality of water, or per cent of house connection, further comparisons can
be made which may be-useful in helping to prove the value of public water
supply projects. At present, very few such comparisous could be made. It
is hoped that the work begun here will be utilized to give a clearer picture
of the public water supply problem in Costa Rica and help to diminish gastro-
enteritis, the number one killer of the country, now causing more than 1 of
every L infant deaths.



