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-res""bene
 
ofthe water spes ispets fra rk of i sOiO-! ifwithinite 


The objetv wa odeezn insofar: as possbl th
 
peetsituation, present-.and future ne,-s, :health ana eucoomic . ... 

Th' stl.raini by an ifrasr(a)cwidespread e-d.e 

r
ingintii servicoe(b aindiationsdeof ncraingcosuvey and""be useful in determinn thebet adm strate andfiscal m inery 


appdrasingludesli( physicala, adevnistratie n financimadi; to meet present an future needs.
 

Bcnoi gvrneth cosrceenradmetionalythconty. 
A. Nia-yfive per cent of the 'rann and
 

fild ermaenneManylo rats andmnoferince lawardpopulation in Costa Ria oldection
 
wf'ith Cos Rscane service asiwcthg 


• estimted 50% rf the nvual hv epiped weer' 
into dwellins.s Horwever,ofinls s we h-s"been detsieaing,ofriate tchiatnz7sat leastwithin 
which ar Cosay iaudeut =q codiis aeudbios'upiesn thesrvey 

Tse wunichiavitesared from p&.astdadiie wht wwoic ig resalt
 
(d)lack oftcapteta rplacieesthelcoats;and hex eugeaamoirsnecessoty for a andt
SanrosIfatesatirds -adl criteraih apidly 

soY4e suA l avalale II. concladtina nof 

....nearly all potable waOtr supples,'andas a remdt, the peole have no .r. ... : , -


Paraga. neay-andetter desntions an oolation ands anrh 

eimat50 the pouan~ ofc Coota hae
ul in-46Ldwae 

serviceablee bec as tode . Wter suppli are Jsharp cth p. 

poiso ith ter preant nia healtiond Heoi n.niconee dsiatnds 



,C. I -nthelong range, water s'upplies should be admndjnsteredIike other, utilities--that is, all costa s4ould be boine b the users., 

.n"Costa( c h Pl,Ape&n fe.iible siian,((A) aa ia'6 1is 

b)ea ompdti'n orohwfud p~lace lal {ndridip a Sroihthe 

4 

W&adte nitial" 

t' 1tiory, and ( )fjArnding 6an aiu t fitnian l bAiAVh&a' ouxjd .ii a~tiit bjr use~'s fok conbtr 4AtibA, bp6.8tin and ma-ihtenaridb "' 

Foiar organizational pJais artahnder d066idation--threeinvolving establishment of some kind of uthority and 'the f~ourth strengh
eni~g the present agencis. gth*, 

The pros and cons of the variou plans are presented and a,

fifth plan,, (modified Meco 
Plan) is described. The conclusion dram
was athat responsibleU, water') authority, nmetropolitan reur$10or iationa, be
establishy whichta would place local water supplieslona esoundopera
tional, physical, and financial 
 footing with the view of returning the 
systems to the municipalities as rapidly as, theyo ae in position to
take ov r full responsibility. Complet lquidAtion may rquire 50 ..years.
 

'The need for strengthening the Department of Sanitary Engi-'

neering of the Ministryhof Health is emphasized, to enable it to adequately fulfill those functions essential to, control of pub.Lic water

supply quality.
 

IV. Basic Background infoomationn' 

by tj A. 1. Costa Rica,'- areal20,000 square miles,, is travers6d
biomountain ranges between which lie plateaus and elevated valleys

where up to 70% of the population of the country reside, although the
 
area is 10 to 15% of that 
of the whole country. They also are the
 
most agriculturally productive and most
sontain of the industry. 

2. The climate is temperate in the uplands and tropical

in the coastal areas 
without great seasonal flucrsuation Rainfall isabundant ranging' from 70 to 185"1 annually in various parts of 'the 
country. 

B. Costa Rica is 'a republic with an elected president, anappoint.ad cabinot and an elected unicameral legislature. It has 
,seveon provinces each with an appointed governor. T-'ho principal funcions of the provincial governors are responsibility for police, and'
judicial adndinistration throughout the province and as tJ ei'e politicos"lof the provincial capitals. Each province is divided into, canto'ns,
Which in turn are divided into districts. The 6anto'n government con.sists of an electedi council, and' except~for th6 pru.vincial caitals, a"Jefe politico"t designated by the provincial and national goverrnerit
Mhe canto'neouncil is respon~qiblo for all local affairs. The district , 

http:appoint.ad
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is lnlupoDrtant an a political subdivision0 . There are 65 cant 6na and 
326 districts,, the former with populations varcing from 3675 to 13S9000 
and the latter from 21 to 40,000. 

The cabinet is of two vice-presidents aixreeight 

Health, whh have important unctions regarding water supplies. 
aearealso cautonsus subioidesta hal aiiiiitjit u6rbnr 

and duties which functiom outside the ministries. 
-. ~ .,C. Popidation censuses ',ave been taken at irregular--but 

long intervals--the !ast being in 1.950. Subsequent censuses are 
sche~hlad for 1960 and every 10 years thereafter. Annual estimates 
also are msd bye provinces, cant.6ns and districts. The population in 
1950 va estimated at 1.1 million, an increase from 0.8 million in 1950. 
Two-thirds of the population i rural. 

* *~ Births and deaths are reported directly to the Census Depart
menit. 'Thea are included in an annual report which also contains 
social statistics. An urban dwelling census was taken in 1949, w.hich 
included among other things, the nubr of dwllings in each urban 
canton with water and sewerage and alactric services. This census is 
to be repeated in 1959. 

andrualThe decennial census subdivides all population Into urban , 

and rurdficl on s Neither is well defined, which resulted insome
diffiulty n ths tudy. 

Since 10640 the population of the four predcainantly high
lan. provinces has de.lned from 87% to ?3% of the natiol population, 
masinly sInce 2M,, although that of San joes14rorince increased from 

31% to 35%. The national POgiPil'tici increased nearly sevenfold. The 
mainly since 1927. 

D. Electricity is widely used in Costa Rica. In 1949, 82% 
of the urban dwelinaa Lwera s rved and this kas substantially ince~asea. 
AUl but three~ cantons had ce.etric service in 1949. The Natioral Power 
and graetprenaeic•s anwaaverage monthly bill of about' 30 colones......,in., coata"P roineLight Company reported
for 42,000 rosidences sorved. Aralyses of, the flat rate Xbr lighting

i:+ geaes ] percen.; tge ihir;s :dn asa untaot renas te winiu... ++ ,:/:;,wold indicate .4.L5 to 5 coloxswai per monthI +; tb sPronce, ++ 
In addition, soe pwplo pay for street lighting. 

E 1.-1. The average birth rate (53-57) 'Was 3 PeIt townd 
population, on. of the world's highest and more ,tban ~Wice that of the 
United.3tates of AzvrLia0 'o
 

2. In 1956, tho' last year for wUich figurs were avail
able, the typhoid death rate wes aboutj1.5 and paratyphoid about 0.-5 
per 100,000 population. The crud. death rate haei decreased from 22o3 
per thousand in 1923:-;24 to 10.91 in 1957 (US. 9i3 in 1955)'. 



F. The basic nucleus of trained sanitary and civil engineers
which would be n~eeded in an expanded water supply program now exists in 
Coita Rica.-The University is graduating 115 to 20 civil enigineers
annually- all with training in water supply design and practice. 

V. Public Agencies Directly i4volved in Public Water Supily 

S-/ ~A~., -Public agencies directly involved in community water sup- . 
plies are:
 

1. Ministry of Public Health 

2. Ministry of Public Works 

3. Inter-American Cooperative Public Health Service (s1iSP) 

4- Canto'n governments 

5, Ministry of Economics and Finance 

6. Electric Railroad to the Pacific
 

B. The Ministry of Health is primarily responsible for the 
design of treatment plants and sanitary aspects of storage and distribu
tion systems. Y 

d. The Minst. of Public Wo'lc j.8 pr mditl t dorhcdried wlth 
d6nsuc+Ai.& lthough it &lso do0s mogt df therde! 
 .ig
 

bo The 8CISP has in th6 past partiipated ih iithe aek t1i
 
ro1tib pratcttb"- t- o f 14 water anipp uz enti.... it Jg "t tidlct h.A, it~aete ' surv~ey. in a number 6f coni td Ob anid aloa 6~b t
 

1411 iling pr~gkiam.
 

E6The Cant~n govh' m-its are r~spoZisible toi~thj dme14b6 1
and traa~htenanca of the st~s 

*F. The Minisiry of Edbnonm.c6 a~id AYdAwiicl i's r-d~fiii Mh 
&pproval of loans, water and tax rates. 

G. The Electric Railway to the Pacific operates the water 
supply for the port terminus Puntarenas. 

V1. Water Resources 

Costa Rica has a high average annual rainfall ranging from
64" at Santa Ana in the central plateau to 184" at Golfito on the south
emi Pacific coast. In the central valley and in the northern Pacific 
coastal.area, there is a pronounced dry season, December through April,,
with the driest month, February, having less than an inch of rainfall 
There is no well-de±'ined dry season on the Atlantic slope, and in the 

4remainder, Df the countbry it is less pronounced than for the central4
 
plateau. I
 

http:Edbnonm.c6


Population, industry, and agriculture are concentrated in the 
V. 	 .. central plateau relatively near the headwaters of streams. , with 

small drainage areas upstream and theh farily comlete utilization of 
springs, availability of dev'elopable water upplies may become a limit
ing factor to the future developaent of this area in spite of the abun
dant rainfall.-

In Guanacaste Province, with great seasonal fluctuations in 
stream flow, fuature competition for water for various uses may require 
costly storage and transmission of water from the mountains or develop
mert of ground water. 

In the southern Pacific coastal area and on the entire 
Atlantic slope, there is an abundance of rainfall more evenly distrib
uted seasonally and no problem is evident for the foreseeable future. 

A ground water. investigations program is inian early stage 
and present information is meager. Prospects do not appear promising 
in the upper pat of the csntral plat au, In both coastal areas, 
prospects for substantial ground water supplies appear more prooisingo 

VII. The Comunity ater spplies of Cota Rica 

A.B. There are approximately 250 comunity water suppliso in 
the country which serve an estimated 700,000 people, 64% of the popula
tion. Only one df the 65 cantons does not have one or more eupplisa. 

C.D. An estimated 95% of the supplies are from springs whih 
furnish an estimated 65% of the total volume of water used. The r~pla ": 
tively low cost of construction and operation when the area served is 
near the supply soarce, no doubt accounts importantly forthe large 
numer of supplis. Approximately 80% of these supplies are in couz
munities under 2500 in population., 

E. In the 1949 census, 95% of the urban dwellings wre 
reported to be served from publc water supplies. Field revi...di
cates that this parcentage wou'd apply at present . In the rural areas 
of the central plateau, roughly 75% of the dwiellings have piped vister 
connetions. In both coastal areas where dietanceas to springs are 
greater and surface water must be treated, most of the rural population 
is unserved. 

F. Information on age oi;syst's, which would givs a clue to
 
S... present conditions, is incomplete. M4any systems in the central plateau
 

* . ,are old (earliest 1867). Systems in the coastal regions are much nauo" 

G.H. Several studies, including eight pitmter', surveyo, 
indicate an extremely high per capita use of water throughout the. 
country. The pitometer study indicated a range from 74 Scd to 113 geo. 
Another earlier study in 34 communities indicated ranges free 24 gad 
to 246 gad with an average of US8 god. Analyiis of the jditcmeter data 



would indicatewastes and/or leakage account for at least 50% of the 
demand. Metering , withthe e'sting low rat, and lack of incentve 
to pay water bills, apparently haslittleeffect on wastage. Much of 
the wastage is undoubt -i due to the intermitteit service re3ulting
largely from fluctuatin pressures. 

I. The design of water systemscaaexcept forSnJos&,_is
Sreasonahe tisfatoy partment ofPublic Works. The sources, trans.

mission eains ystemo generally designed for aand distribution are 
consumption of 80 to 100 gcdZor an' estimated population 20 years in
the' future and for a maximun&'hourly demand of 1.8 times the average
daily demand. Usually, there is no provision for additional fire or 
industrial demand. In actual experience, providing for population
increase for 20 years has resulted in an increase in per capita deandutilizing the future reserve capacity almost immediately. 

J. The bacteriologc and mineral quality of the spring sup
plies i*-s generally good and the'4ols ection structures obserre3d were 
rKasonably satisfactory. All surface supplies are contaminated andrequire complete treatment-filtration and chlorination. The tr-eat
ment plants observed (except San Jose) are not producing satisfactory
effluents because of lack of chlorination, by-passing raw watcr, or 
poor operation. 

With the leaky distribution ystems and negative prpessures 
part of the time, the bacteriologic quality of water in most of the 
di strtr.bution C observed be regarded as,' usatisfactory.systems mtt 

K. Definitive correlation between diarrheaJ diseases and ,ayvailability of puiblic water supplies was not established. Due' to 
the few data available, the lack of uniformity in reporting and lack
.of information on other factors, which might affect the diarrheal
disease rate, any conclusions might be erroneous. A special study

of the 'diarrheal)problem is now 4-#getting underway. (Soe Appondix 

A. In the past, except for San Jos', 'practically all oftChe constraction. cost has been borne by the national government.
Local comar.ties are primarily responsible for operation,' main-.

VIII.eio~cConFiania n rsiderations Water
tonance and minor repairs. At present ther-e is a trend towards req~uir
ing the municipality to share the costs of replacemejnts afid iiprovo
meu-r-s. Except for San Jose, no munIcipality fouiid with outa-anding
bonds or loans on water systemse
 

B, 1. Based on available data, present construction' costs
 
are estimated to average about $,30 per 'cap±~a served. The ftgure W41

be highe)r for the San Jose 'metropolitan area and lowrer in coma or~ the
smallercormnities. S6veral factors contribute to'these low costse
including low labor costs, small l'rt sizusshort transmission lines,,
no prrivis1ton £dr fire protection, little pumping and elevated. stora

and few treatment plants. 
 As nearby springs becomeb conpletesly doveroped 

........
 

'"' 

"" 



and longer trarxsmission lines, treated surface water or development of 
grour,4 water supplies are required, costs can be expected to increaseo 

2 o ...h e"ing Ys r. in need of replace nt'. To 
-xiset thesea needs, taki care of new populatior and urbarii" tion and of 
obvaoleacenceq an estimated annaex apenditure of about 20 mllion' 

This uoUld amckint to about 16-colonea ($20'40) per 'peson served per 
year, or a colones ($1.20) per month for the average connteotion. 

C. Of 22 supplie6s on which receipts and wxeditur'dat&wore 
coclected, 15 operated at a deficit in I9M, vith nothing set asidq for 
deprociationo Tb. total receipts iters about 65% of the operating
expenditures. The Matamoros report~ also showed that 21 of 23' sYst~Ms, 
for which financial data 4Iere collected, wore also opeating at a loss. 

Do Moro than 95% of the water asitms are vznutered and 
none its complet sly metered. The*coimonest flat rate one ounterf.d Vas 
one colon ($0.15) for' reudatal and 1.67 colones ($0.23) for com
mercial services psr month, fatqpV from 0.5 colones (0o075) to three 
colones ($0-45) per month for resdm*ia service,, Genrally inmxa 
mtor rates are about the same as the fIlt rate basod on a quantity 
corresponding to the average usago Nmw* patternis of flat rates 42ie 
in vogue, such as number's. of faucets, size of hoxise connectionp nature 
of itsero In spite of the fact that meter rates uzuall Inoriasawfith 
:Lncrriased usagai, thaefdnuimm rates are so low that meters have bad 
Little impact on water duusrw 4, inceenpacaly ais of Wter bLU.o 
is not rigidly enforced. 

Only for San Jo* were records of water rates arailab1s over 
a long period of time. The rate in San Josi (three coloaes pckr month). 
hae not increasd since 1991. Information coienaing 21 other coema
nitie. show an incmrea, in water ratos of 86% frs 1930 to 1959, While 
iron and steel prices increased 429% during the same period ai the 
general retail pric, index for OosLa Rica incead by 325% froM 1936 
to IM5.' Of 118 water. systems ruvimio the moat common rates wve 
coily cc. colon ($0.15) per monthe wvieh'ii additional widwumce that 
watcor rates haye not k.ait pace with coat of water and other living 
Comts. , . 

E. In spite Df the low water rates dalinquaent accocts 
represent a serious problem. It was difficult tol obtain much info?.. 
inatian over' 8 lop.& pari~xi of~time beoaasemost fuAcipalities Placed,4 -#.;. 44), *)2 " ;9 6+ +++ dinuent collections in the Several fund. In 23 cantao Studido 
loes than 7~ fthe theoretical ibacome (baed on alloruetcs4.4, *o:L , (4OZ 4,$ 1,$ 4j$ *?!i :!paying only the idziiamcharge)wai repxord to have beon collocied-in 

'$i+4 # : r + ~im+~4 !+? +' +; ++:i++ 4 :++ ?+ ++ + : i +++i? + : + ++;+i + 

F. In the constraction of wtter oyst.. about 60% ot the r 
-e-satotal costs reprsn te in ete,- L-6r- sr 

supply cofistruction right, aaheeitotd trig bleisii 
q

+.' J "" 011 ' 4 r .. . .. .S4 + 4.•" + + + ++ . 
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balan6e of payments status. by. (a) indreasing exports, (b) docriasing
other ifipbrts,, (c) external loans, 4nd/or (d) local prbductibn at mor'e* 
water supply materials and equipn.t.
 

sho certain Coffee and bananas are the leading exports -and neither
 
showcerainpromise of increase in value in the highly comnpetitive


world market-i'--No-
---- -- other~-developmnt s-indi-cating rked-Tifreases0in 
exports are apparent. 

Food products (15%), chemical products (12.5%), man"
factured articles (27.6%) and machinery (26%) comprise 81% of the A
totooal imports. Of these, food pr6ducts appear to present the best 
chance for decrease
 

External loans, repayable in local currency, would .
 
lessen foreign exchange requirements and would stimulate construction.
 

The national debt is only 406 million colones ($60 per

capita), and the exchange rate has been stable for more than 20 years.

Loans, backed by national credit should be more easily negotiated
because of the fiscal soundness.
 

It is not likely that metal pipe and fittings, the
 
principal material used in water supply, will be indigenously produced.

Cement production is under consideration and is believed to be feasible.
 
Local cement production would reduco import requirements and also might

stimulate the local manufacture of asbestos,-cement- pipe, thus, reducing

metal pipe import requirements.
 

asbestos local manufacture of cement and of larger diameter
 
cmentipe, possibly import costs .could be reduced from 60%
 
to not less than 25%, since small pipe, meters, hydrants, etch wuld
 
still be imported.
 

The local coat component could be theoretically fiinanued
by J) increased appropriation from the national treasury, (2):ncraased 
municipal paiticipation, with or.without rate increases, (3)by pooling
 
resources, standardizing and increasing rates and improving collect"'ons,

izider a national authority, 'ad (4) by long-term internal loans,.
 

G. Because of scarcity, other investment 'opportunities, high
interoat doand and preference f~r shott.term loans, priVate ca~itaL 
does not seein %o be a promising so. ce of, internal loaiis. 

Consoquently, the only internal sources are the govern
ment agencies which generate capital. The three principal agencies
involved ara: ' 

Social Security Aaency --Part of the resources have been invested in, 
, a rate of lat colones a year. This rate is,howeverbonms 


increasing and San YJoRe is currently seeki~ng a five milI!on colones 
water loan; -
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National Banking System Total investments are 463 million colon,,-8 
mainly commercial loans, but some bonds-

T Nat ial Isurance Monopoly _z;Total assets - in-'l96 were 98--r-l i lli ------
~~ colones with a total investment of about 13 million colon~es in bonds. 

The principal. portfolicj s in mortages. 

H. The total income of the national government in 1958 was 
314.5 million colones of which 55% was from import duties. The national. 
budget was about 16% of the national 'income. The two largest items of 
expenditure were for education and social security., a cccranting 'foV more 
thn 40% of the total. The public works budget was 35 million colones" 
five million of which was spent for water supplies. 

The total income of all municipalities was 33 million 

colones and expenditures were about the same. 

IX. Costs and Benefits 

Expressed in monetary value, the total cost of adequate 
public water supplies in Costa Rica is estimated at $2.4o. (16 colones) 
pe person served per year"over the next 20 years. 'The over-all. 
socioeconomic benefits cannot all be expressed in monetary value" 
. ecause of lack of data and because some are intangible. Among these 
benefits are increaseellproductivity, better living conditions, stimu
lation of industry, increased land value and public cleansing. 

It is estimated that annual savings in morbidity and morbality 
for gastroenteritis has been in the magnitude of $1,300,000 and from 

aeoe diseases (typhoid, paratyphoid and dysentery) in the magnitude 
of $120,000 annually. 

X. Organizational PlarU Under Consideration 

Changes in existing organizational structure designed to 
improve the water supply situation are now under consideration by the 
Nati~onal Legislature. Three alternatives are under considerations 

1. Establish an autonomous national water supply agency 
responsible for all aspects of water supply , 

2. Establish a semi-autonomous agency similar to (1) within 
an exi~stlng,Ministxy. 

3. Establish an authority for the San ,Jose metropolitan area, 
whiih maight become national in scope. 



I INTR6UMON 

Th -ieport-is-concerne iththeresult' -of-
appraisal of potable ater supply development in Costa.. 
and June 19599 

rA-"'tioindde
i made 'iiMay 

The'apprasal. was concerned not only with the corpus of 
public water supply systems -in Costa, Rica, but with the'entire socioeco
nomnic environment of past, present' and future potable water supply
development. It was essentially limited to public water supplies and 
the original intention was to concentrate attention on urban water sup
plies. Of special intoerest weres (a) the broad issue of costs and 
benefits related to potable water suppliesq, especiall.y benefits result
ing from diarrheal disease reduction, (b) future water supply' needs, 
and (c) the economic, organizational and social resources involved in 
Sfuture water supply development. 

As a pilot study for similar water supply appraisals which 
may be carried on in other countries in the future,, deteiadnation of 
what information it is practical to obtain In a brief reconnaissance 
was also of interest0 

•* 
During tho course of the brief rocon&assance, it became nec'es

: sary to cut the cloth to fit the pattern9 writh adjustments made from.' 
time to time to conform. to the limited time schedule, to new resources 
of information and conversely to the lack of information in certain 
ar@as which became apparent after arrival. 

A ba"i c difficulty was the relative lack of specific infor
mation inpalablG water systems which was available in central files 
in te.rms of their nimber, location., extent and related characteristics. 
Using these data as a basoe7"ne., it would have been pssible to concen-, 
trate on both broader and more specialized interests0. Fr reasons -, 
mentionerd in a later section of this report, this informAtion was not 

qadegiately available and it became necessary to devate much* time to 
taking a cnsus sample in the i.eld, By so doing, inslghtY' was obtained 
on may other conditions within the scope of our appraisal 

. 

A second development-wao the special currenxt importan2e 'of the 
water mpply situation in Metropolitan San J6s6, the capital of,,Costa-
Rica-. RIele'ase of the Rader Report (dascxibed elsewhere) 'immediately.
preceding the team9 s arrival toge.,her with au uniusual- drought and 
other related developments, had,generated much public interest, not 
only in the water supply problems of San Josae but also in natio/al 
legislation pertaining to regional and national. water supply agencies. 
For this reason, the greate r par 'of the timie of one team m,.mber4 was 
spenit in obtaining comprehensive information~ on.theo water supplies of 

'i"A"'i"" 

'.:. . ',.'I \ 
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m"OpOlitan San Jodi. wans lemdiBOOMca tdis area sti in grea t edetd•l
than any other, observations on the mtropolitan Sin A watr supply
ar contained in aw appendix, with references made to some specific con
ditions in the main text oI' this report. 

Investigations of dibrrheal disease conditions in Costa Rica were confined to a statisticaf'study of gastroenteritis mortality and,

infant mortality and to the col'lction of liited medical. care data. [

Because of limrted time'and for other reasons, there'as essentially 


rheal disease conditions. 

The studyas cardied out under the auspices of the Servi'io
Cooperativo Inter'-inericano Salud Publica (SCISP) an el~ement of the 

.: 6he-fieldUSOM 7contam°ith al dely netdhote SMDietr 

'~ " 
to Costa Rican The Servicio is qartered in the central healthr
 

agency building and engages in special demonstration projects in public

health, including water supply. The team is deeply indebted to the
Acting Chief of Mr. Witsell, fortCISP,placing at its disposalsilbur 
the full facilities of the Sorvecio ntdcto several members of the

Servico staff for their valued cooperation, both in San Jos. and in
thie field. The team~ls also deeply indebted to the USOM Director, My.

Wyman R Stone, to selected members of his immediate staff and to
Public Administration and Industry members of USOM who gave valued 
advice and data on finance, governmental organization, urban planning
and industry in Costa Rica. 

During the third week of the survy, the' staff of SCISP wasaugmonted by the arrival of a resident medical epidemiologist, Dr. 
liele.a Moore, 

.

who will undertake intensive studies on some aspects of
the epidemidology~ and treatment of diarrheal diseases in Costa Rica
in cooper'ation with the central health agency. Anticipating herarrival, emphasis was placed on the assembly and analysis of statisti.cal data which it was hoped would be useful to this. longterm study .K.... as well as to the water supply reconnaissance. She was also given'
general information on water Yupplies and other subjects. 

;iAt the time of the team s arrival the Director General of
tho Natikail Health Service was absent and the Minister, of Public

Health was preparing to join him at Wrld Health Orgaiiation meetings

in Geneva, Switzerland, However, the team was graciously received by
the Minister 
on the first day of the vioit and thefull resources of

the Miistry wore kindly offered.' Subseqdently, time was spent, with

the Department of Sanitary Engineering a,4 the availabi& statistical
 
roolu'cs of the Department of Biostatist'ics were utilized. TO~ officesof the C'rtrollor General and of Statistics and Census -iA the Minisry

of Fconomy and. Finance and the Office of Hydraulic Wo
b rks of the National
MLniltry of Public,.W6rks also provided valuable information. 

Most of the work was in' the general San Jose.6 aI This was" .be-ause 70% of the national.population within. cctmm.tireachis of 
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San Jos6, of the detailed review made of water systems in metropolitfan 
San Jos6 and San Jose is a central source of nationwide information. 

Using San Jos4 as a baRe. field visits were made to many water 
supplies throughout most of the highlands of Costa Rica, in Alajuela,
Cartago and Heredia Provinces, During the fourth week, Puntarznas 
Provinc- and Guerincaste Province were visited. Information on a total 
of 115 cormimnity water supplies wzs obtained in the field. The e sup
plies are located in six of the seven provinces (Lim6n Province 
excepted). 
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II CONCUSIONS AND GENERAL APPRAISAL
 

Review of the history of community water supply developient 
in Costa Rica reveals a situation of outstanding high objectives and 

pt accomplishment- Thi -favorable --been -- ucceeded,- however,--- - ecord- has 
by deterioration in the over-all situation, at least in the past several 
years . . 

As a result of past accomplishmentsg Costa Rica ha3 reached 

a unique status among newly developing countries in that some 95% of 
the " rban" population and an estimated 50% of tho "rural. population 

•'i , served with water piped into dwellings. 

n Based on mortality statistics at hand, this development has 
been accompanied by, althoughnot entirely as a result of it, a decline 
in the crude death rate from an average of 22-3/M in 1921-24 to a present 
level of around 10. A parallel decline in infant mortality, which 
accounts for most diarrheal cisease deaths, has been cpredor-inantly respon
sible for this improvement. Concurrently, the nation has shown marked 
progress in other socioeconomic<sttributes, as measured by gains in per 
capita national income adjusted for changes in price level. According 
to the Rader Report, 'per capital national income in 1946-54, for example.,,, 
increased at an average annual rate of 4-9% 'on a stable, price basis. 

The present situation of physical retrogression in public. 
water supplies is evidenced by the following: ... . 

1) 	Widespread and increasing occurrence of intermittent >. 

service in distribution systa due to inadequate 
capacity relative to demand, resulting in increasing 
lack of availability of water. 

2) 	 Probable increasing contamination in distribution systemin
and evident decreasing ailability of water for personal 

hygiene and all other con;unity purposes during daytim 
hours as a result of a developing izntepittent phessure " 

conditions. 

3) 	 Commionly, only short-term benefits are realised from now 
constraction in place of the long-term. benefits which
should .be expeeted, due to- expanding per capita, dsamndp 
present design practices and limited funds. Basically, ~ 
this is due to exccessive water wasto resulting-from * .:. 

'.*flat rate tariffs.. 


* 	 ~ 4q 



'4 4 ack,of capita& replacement and 'extensions by the Ministry
of Public Works due to lack of funds. The present rate 
of construction falls short of meeting ~the n~eeds of,now 

apopulation and thus in effect mrakes no' provision for 
replacemnent' of existing facilities made necessary by
obsolescence and deterioration. The, present annially 
compounded population growth rate of 4%1 alone require, 
a.doubling of facilities every 18 years. 

supply, construction rate and inadequate national app~o
priations,' the average price of water in Costa Rica has 
steadily declined relative, to general price levels, 
ability of the coisumer to pay and the true costs of 
operating and maintaining.the syst ems and of m'placing
them. Thus, no municipality in Costa Rica at'the time 
of this study was known to be making adequate provision 
for depreciation of its water system in its water tariff 
and most are 'notcollecting sufficient funds from water 
charges for operation and maintenance at a minimum level. 
At tie same time, delinquencies in water bill payments
by the people are very large, due to lack of sufficient 

• incentive to pay., 

The Rader Report, (page 71), attributes the iollowing charac
teristics~to the eight' existingwateri supply systems in metropolitan San
 
Jose, excepting the San Jose system itself. They are cited'in this
report because, except for the first',item, they.are considered to apply
 
to systems generally throughout the nation.-' We except the water quality
item only because unlike the others this condition is more selective in 
occurrence, Although considered prevalent,_ poor water qual ty is apt 
to be variable in extent and in degree within individual diI'ribution
 
systems. Lack of 7sanitary control is, however, generalized,,
 

a) Poor quality of water without sanitary control. 

b) Deficient operation of the system. 

c) Inadequate distribution. 

* Deficient. d) acr.nistration, ' .. , 

e) ,Lack, of technical ability for proper operation. ., . 

g) Lack of coordination between the systems. 

h) PolitiLcal into vention. 

? L'I,]tD.4"¢D4," . 4.: 
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B,, BAIS FOR PUM~T CMHITIOtNS 

The basic reason for present conditions appears to ba the 
politico-cultural framewiork under which co~mnity water supplies in 
Costa Rica have been developed an~d are presently being 'constructed and 
operated. A second underlyirg but~ less ba.sic condition is considered 
to be the present diviLsion of responsibility for construction on the 

onhand, and operation, maintenance and water revenu'esc llection on 
the other hand., 

The development of a paternalistic plan whiereby the cost of' 
construction of water supply~syatems ieo borne by tha national government 
as a subsidy to the people has nich validity in political thebry in 
view of the basic impoitance of water to human existencep economi~c 
e',elorcient and human health. The adoption of this concept by the 

central govermsent in earlier ywor probably was responsible in large 
measure for the high per cent of piped ~water conne-tions to urban and 
rural dwellings in Costa Ricaj although the-team baa no knokeLde of 
the history of the role of the central govormient in water supply back 
to development of the first public water, supply system of record in 
1857. 

In more recent years,, other doveloumeats in the name of 
progress have appeared on the national scene and have competed for 
national appropriations at the relative expense of those for trater 
supply construction. At the saa time, the people had becbma, condi
tioned to expecting the national Soverniuezt to pay for all water supply 
construction costsee Encouraged by =trardir'ily low flat rate water 
tariffs and national legis3ation ich practically guaranteed their 
rights to receive public water udtbout papmnt of wamter biflls, los 

of~.pec~for water as a valuable conmoditv has beccas4 videpread0 

The nationwiide consoeancos of the dislapwn* of this; con
cept, has been that, since water is easentially,free ard a guaranteod
right for thosei connected to water systawi, it can be wasted at w±LU. 

~ ~~Ini the Matamnoro. Reports an attempt was made to demnstrate 
thawtq.-waste is a funci~.on ofilliteracy. WdM1 -there may be some 

gnjundb for associating water wastage with iLliteracy, the high pW 
capita conisumtion of wa~.er in nearly all Coota Rican public water 
aupplies implies .that water waste restis oni a broader and more fuzida
metal cultural, poychological* and .econ~lc base. 

Diviaion of responedbility - the second underlying comii
tioti - is considered 'an 'offshoot' rom the first. In view of the long 
established tradition of vater supply construction byl the national 
genmet, not even a single govermuent in Costa Rica has yet astab
lished a water rate which prov~ides for financing "the value, deprocia
tion, operation and maintenance of the water supply systemw, (See 11, 
General Water Law). 

http:funci~.on
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~ ~ t On i they other hand, the nation~al government hias not beEn in a' 
posiionto appropriate. or at least has not 'appr'opriated, Adequate

funds for water.e supphly construction tomeet, eveanihinim neads. Water 
waste stemming from the basic condition - compounds the problem of 
engineering design and of raising fhnds to satisfy water demand i,
esting systems.* At the same treeq, it is evident that higheo e", 

rates are within the capacity to ay o piexo the people.,sC
<*'* 'Tie metropolitan BSanoe 	 oiplctdb a~r~_dbeui 

~ populat odnsity and Adompanyin high
-total water demand in this area.with no'cheap hw sourcs availablea 
Currently, thi has resulted in ater shortage during drought periods
which is attributable to theoinadequate capacity of presently utilized 
supply sources. This shortage is in addition to those arising from
transmission lire and distribution system deficiencies. ultimaterhe 
effect of this special problnemwill be to increaso the per capita cost 
of water.in this area to an appreciably higher level than in the,'rest 

...	 of the country, due to the heavy investment required in developing 
r... ... .. sup . and )re .yintrins..a pensiVe souree of aned 

R.jr 0. heSOLUnION 

The indicated solutioh to any complex pr~oblemn stich as Ccis't
 
R-460b n~tionwide water problem is best approached by conisiderinig the
 
babic 	principles involved:
 

The most important principle is that wat~er Supplies should
b6 adirtdniste,.ed in the' same ma.=ner as any other utilitY.' In the lorii
run, wat~r supp.Ueo should be do managed as to pay~theit '6i'n way. AB


~i*h~iutiites water should be aio~ 	 'on 'uiLbi~~~d~ty
used. It might fur-ther be statad that therLe is nothing about preont
water systcm difficulties which would not apply equally to other util->
ities if they war'e managed in the same way.*- The same problems of Excos.
sivo demand and wastage and iadequate delivery and financing would 
istered with flat' rate taridffs, with divided responsibilities for corn
struction, operation and maintenance and inancing and with protoction
to the _-criumer against disconnection *due to non-pa~iuent of bills. 

Itapasthat only by observing the first principle can D 
uoe o.f wator bo-restorcid 'to a position of respect by the people whicA' 
it douerve8 and which it must have if adequate water supply develop.
ment to mezt the peopleav neods is to be Achieved. 

The practicality of imiplementinig the first principle is 5

favoi-ad by the ralative inexpensiveness of water in Costa Ri~a, eveii
unc*, plans of adcquate finaninig. According to the 1949 Dwelling
Censtis, 82% of thie urban population was provided ith electric service!
and this percentage has probably increased sub stantially as indicated

* by heavy invootments by the national'gvernment and' private enterpriso 

.or. 
.to.ag. 
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aiidiailticl Sstms. Ms~ra 
Peope are also serve. Th*e rvii4co ~ i~n~ l~rQ Or

icei i PW**et ra A~ rbaii fasillos sarve s4 i~sti . 

ba-becot ot'mi q&WI ir, of vaster lik~tex only by the Nidral ccbw
iicteristiol f thv o s jtm 

is~bliewe4 i~n;ii general water mafl1im' should faall, 

inaditQama Senlerating opacit. w l 

1) Of theP intrinsic choaieas of~ this COsMOditi i. tat' 'HI 

2) Aii~ngs Comnpeti.ng dc;h nd on tk national treasury A32l 
continue to, prevenit adecja&te fiisning -tor construotton 

Sfroma this source. 

3)It establishes a basis ro interrz1 and external fimm~c 
igof water supply devlopwit,; a prerequisite to (ore'-

Scpdng the preauint backlog o!construction.~ 

4) meapplicat~n of econmc law t'watwr su~p$W pmoides 
a basis for ib.vinS the 'pr~oblem of water waste Wi4tb its 
attendant train of chaotic conditions in oen'nsgin 
design practices# construction requirements and Gouz-ce of 
supply difficulties. 

The Lull appilicte.*~ of this principle is qwLalod by t~a 
roservation "tin general" 4oD1, oiltwo'grauiids- 1z the iiret placu, the 
proaient~ constiiotion bsokloa ill require a uontiwn nationa~l subidy 
for an intoriiA period until water supply'syste as a group can "stand 
on their, own f s" In the second place, Purther a-etewmion of water 
supply yteui~to aerve additional rui'el :Popult1On $roW8p On a sBaletiVO 
basis mrM 'iire subsidy for thisi lijaited contikaing-,conArucltionr 
special ;puryttea It is, presmed that such construction would be, per.
formed. wh~ire the per Capi~ta construotion' cost is, reasonable and$ as a 
prereqai sit6&conditiono whero "'thera is local *dMlii'Sa to pq a water 
rtte adequatis for future self-lfiancing.-It is also evidenit that, th~e 
foreign eccharge cotnponant in vater supply construction will continue 
through the foreseeable future?,for wjbch coratiyiwa consjideration will 
*bo requirod in national econcnivc planning arA devlopmut. 

Also, in ciowon with eababliehed utilitiet practice&, it is 
imperative that' scene solution~ be fouvA to the yr.606t imrp8ses in thro 
non-pymen of wter biils. Under present water law, water Sdr1AoG 
cannot be disoontinried for nop-payaeu of wtsr tariffsLunlas: PIUM3,i 
hyrint ,faoilities are av~ilable-o Sanf J40~vae. the only =Miac~auty, 
in which wers, found evm%U12ited public k~drant ragcLitiea in th4 vater 
system, Uder 'such conditions a high per' dent of,,ddlinziadct water'
payment could be expected iLn any society- The obvio'us choice isfiLther 
to amend the law or to install public hydAmts., There is a real LuM~d.
tarian basis for the present law. The preferred altervative to mrw 

http:Comnpeti.ng


the law appears to be the establishment of a small proportion (P6'haps
 
1%) of public hydrants to total connectionsin Odch system,, Such
 
hydir~rta, it ififreqiently spaced, would stiLl provide~compelling moti
vationi for payPment of water bills due to the ifi-onveniexibe of carrping
 
wator'and because of ).ow~water rates, andat the same'time satisfy basic
 
physuigiogical water needs of the destitute.
 

*'The socond basic pr-inciple involved the type o~f organiz~ation 
-w i h a b s -am n r- l - s a f. e -s p ly - , -. --... ------ .. ' 

In Section IX, four organizational plans under 'eonideration-.,
 
to improve present conditions were deserd.bed,, Thrae involved the estab
lishment of some type of authority, the fourth involv6d strethering
 
of the present 6rganizational pattern. Since none of these plans is
 
free from possible imperfection, the team mwibers' felt' that they are
 
not competent -to express an opinion favoring any single one For
 
example, no atudy was made of tba comparative merits, success an .
 
effectiveness of the many existing autonomous authorities in Costa
 
Rica. For this reason this discussion is confincd to circumscribed
 
coverage of the various plans. A possible fifth plan (Mexico Plan) is
 
also outlined in Item five.
 

1) Municipal Management 

One imp-rtant aspect, involves timetable as regards 
water supply urgencies versus long-term politico-3rJal. 
obje-tivz; iLn goverinient1aJ o-b' c'.4ce. T"here is i4'osprxsad 

agremntthtwheare local goveuminents a e ccmptre, -) 
maage their own £±ucal affa.U~s and utility syat~mai, thi 
overall management of-watv, y-4tems is best, placed '"n thE4r 
hands. This is the prevaiU.ng practice in the U.S., fr 
efample, and it has be~h found to be genorally satisfactoiy
 
although far from perfect. Such an arrngeaiL impiiea not 

r
only local competency in operation and maintenance blut P eo 
"n the offeo6ive colLeution of wabor bill* aid the gelnepal 
compten.cy of financial managemet. In addition, credit 
ra~ources imast, be avallabie to finance capital. constriu&ion 
Costs with or without subsidy 1roz higher grrcmextal 
agenci~asd 

Such a concept tends to be visionary, howwar,'.wher. 
the municipal government structue is weak, chan basically 
bcause of firrancia. mae with respect rSafr'to taxstritioz 
nues. Under such conditions the concept of a spacial a thor
ity to comprehensively mianage a particular rescurne or -util
ity system, buomies attractivo, Thi4s conditio~n arlsttd -1n. 
Puero Rio, ftr example, where th%1 present wate - supply 
probiem3 'of Co~a R.ca wer6 repl~dated and augmtnted as 
long as the wator systoms were under municipal. management. 
Water sestan and financial managent conditions in the in
sular capital, San Juan, wire worse if anything than inthe'
 
smallest towns. Establiebmnt of an Insular wat authority 

. 
......., : . , ........ _ . . .. : )i..-:! ".:;:,!• ;-'-, .,•.:' ..,: <,.-<,.-.,>.!:-i'i-. ii-*,.. 
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in the late 1940' in Pueto Rico has since tranafornal on-, 

am rmiale throsi
out 'tb is~aid . thouVt b&4z4iIt of subeitlies froB the, Umara
 
trfMU17 tow uwatimumjpiesac hewive constrvation'hss
 
ben tzanoeS from"C'."went rvenue and1 frou intwrmn i AM
 
ateEul cattallrained at low intero rai 1 0 

COU~LUWM on"p't~~ alitonin~m is 

teCota- ftoa,-loca -sv m blsteaim Ao----'--

Ocadffen 

-

inatgtsdate poffitimA of dowlopmt'o in $s4 J056.9
 
thes lOU&I w SU&r mgjleI~n is oonsidma'ed CCmQ~e mt~ and
 
the gewal utraor of this mnicipal Somm Lev, pari'~pso

yotmtliallj omqseti to vffctUsly collect water bills with
 

smadmatto ths Water Iaw or provisioa of public arsazta.
 
Tholocl Verninal struetmvt of &imn other provincial


capitalt9 althouigh at a sounewat lover'gatarsl lweel ae.w 
to be re~tively eaitiwfac~ory. The local £VEGrmmatal struc
ture of all umaller mnioipalitioa is at a far lovo' p~ami.
althoumb cc a bests of rate~r bMl og1eoaticw, thero m-m 
emouragiu but rarae ecmcepties .vm i a tWits gruyp Alao, in
 
the "et nlBjority bf theao aywteni wb4Ara apinge are the
 
siurce oZ supply and flow LB by &avity Mad# no tretanzt
 
is baaly required and the systa an so smimplo that orly 
a lmow rrof opating okMisneed. 

In accca~a e th a 25cr&I tim.~ableM philzoiiy it
 
mLI~ht be raltionalaed that thG mBimlemeiac "4 atrmebonzu
 
of .mumLcipal rospoutiibi~ity over vmtor systemo woruld bea,

the follv.1* results:
 

Following the leadmIahtp of San JoAS' 8 the aeieaacy aM 
ccvnpetmey of local gow a in water aamwngadw
financial mwm~nant woul4 spread more or less as foUn's in 
torm of attarmont of a Ugatiruactoryv istatts. 

1939 - a Or 
1L960 190AUl OMhr Provimdal Caedtas 

1"- 2010 An 0AM miiplLies 

t eamwoe 
matroprzoitan -Sam Jose can b4 achtmw, mmori3.t only by
serig ,.leae.t o no wopaliUnaaa'untpthe for*4,oi3
concel*, if sa pW would stM~ roqire som sorl t "SU Ipr-'
orpinizaticm" at leaat in t.W.;s ksy arm. Thi1s Owranlsation 
wold at Lta&' 2requIre iirmJ.athor~lty to smva the 
mmicipaeli. m~ a wholesele bazei± However., if the t&upW-

organizationi ware to be resi;ricts1 to a whol'eeaaLe function, ~ 
. .

.. ~ ' 
it would not~ adlve~ths =rq other mter ayetem and financial 

.. 

=Wmnt problsna of the;, ar ih -muricipaltiee. 

iS~appiwrz that of auppl~erIip-wArPIz 
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Also., acting as indcpe~in.,nt E.ntitje.3, there would bei
 
little hope for municipalities in Costa Rica other than San
 
Jos6 to float internal or external 1.:.ans on theit own credit
 
at any time in the reasonably near fu.are,, 

Authorities
 

The apparent advantage3 of an authority under compzt nt 
management an with aaEquat.e pcwers conferrad by lci.satLon 
are: 

a) 	Water waste and leakage ,ould be curtailed more 
roaddiy by an o'garizat:icn concerned(Iith all 
a. pect~s 'l theo wate:,- symi, ;T. inst~allatjlcn 'if 

water meters in places requirlng them must urn-entiy 
could b- expediteb! 

b) Water i ,r:ud be. ad-ccat Ly collec, d., 

.c) Singlenescs of 	 'rud makes p5s.bv'eponsi-biAJ.y 
eilijnatit of all pr,.9eL'.t basic weaknes. o _arising 
from diiddd r, sponsIbk!.i.ti e. in constrcn, 
operation, and maintenance and, especially, financ
ing. 

d) 	All syl.emst[riv.,lwc w:.ulld '.eir th2 benefit of 
laghar I, . i aJ. pr'ofessiona) skills w.hich 
could be re.:reated and employed only by an 
authority-type o:rg ri.zation (San Josc exc o leptd, 

e) 	Financing of c,pital imrovwonL:: b.'t) &*>.,*", 

you.-ro plan a-d -Pn.<.,m by g',by .oan33.:. 
strenghenc.'' by :'iier financialfA ricmag .nner.L, moc 
effe-:t-u coil ct~ion of witer bills, more- real2. 

cc og i'inancial~~~'~inpoh of 
.....u;.,.c "md spread~ing t.ne credit riskr 

f) 	Con'e.trt.J'.on uf r,-:,pcnsjbility could swiplify 
pras n i pract .ce and p.':c eoures, facilitate over-
a.ll pnannin-a a-n c:(fJ :,e all action-

The 	most. appa',.'-, 2.:.. iLvant:agc of an authori'-y aside
from its advrx's,: effc,;z. -n th 2oc:io.ogic concept of strengh-, 
ening wunicipal g,::'nments l'c. sin the possible liabi. -y of 
incurring high overh'Ce cost,, d*ue to an overoao1ioratc orgar.
rational structure and r'ec.:oe sup-vision. The M istr: of 
Public ,,.rks present,,y assesses an overhead charge of 25% for 
constructio., i n pracm [.Icl, on and m.int.enanceoverhead operation 
is materially higher than on const,-action 

http:Con'e.trt.J'.on
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3) ATrool itLa.n vs Na~t rj) vm:Ld,,. Put~ior2Aides 

Thtl princi~pal 2v-suje iflvo.Lvt> :n choosmflg betwoon th-e 
initial e Aabl-shment cf a metropolltan San Jc~stie water aut.hor-
ity and a noncI.authoh.4-y As one of policical raxztegy 
Becautse of source of Zupplj prob-1.-,kst in th'3 roetrropoitan 
area which Gc'um,,liy concr,,in roimz mmwicipaiit-tes. th:- ugcy 
of need of a nit~oia uhiiyfrom thv- tL dint n 

than in t ii±'u; o.C aLe ton

oli [1nwv 
za .L 0) 1 -,I. "i V r,-aL on 9c1$~ 

zirma~ Ift dE~ld)UY, .e an CfU c:"v, orra:. 
gC 0.CX 3~11 0r:al Y) a io 

thanf thobaofi onij o3 bli-ehec tOh an iia1 etL-.cos-cdoi 
,juis~c .n*~cr250 rn Tfifl CoLY' 

COILId be nJ'Jnjr.cc .clo pv*p:v-n -wtW. 
whi.Ll ,hr na. , z:nv~c u~hr A Ci be Z(X ;-Yio C')VJ)p 

service on aui~ctxal ni-ayb avo"~coacuizai bas 
chaLQs . 

Pho ~ D.-EL~as pi,,%zi as .).1 i~s UlK i that 
tA'jo t2LLPtu.kb!, :~ i~ u1 Wor-LT -%ouId~e ax). 

recex~n ~ rr ~ t: , ?Ntu; .Ono S~.fion~;I fa Ica 

knOaflb thi'~rOLL boir~h~ r:T~o for 3~ ~1 Jv z 
th e ~fi.f ipL.t ncoe. T-ig texr b'tin-c 
up deptxacia,.t co azc:ount s and stalc!ag funde or --:n operati on 
and ma).ntenicc;,. 

~~ *f txL laxi ).,i the ~ .a ~sof !bhc Dopart.
mnOf Smn'.tar i.icf'ia of t ho M'm st r~y of PublCf Health 

can ii., I t ~ vi 1:-uo;C~o~~arhe': 
.n.)pply f-ieri.d her no able' paraUW~r o-f cuirr TWk oo'

m~elt :;o. , ttw I, pl--A V-', I-n La~ut, Lr~ye :.n D Pre a F-Nly Chag~i 
The ciijyx o-tisi~iw~yax- lack Of aipprolxi

ar C[ 0fl2ck PJUA! 1't Par( 

Y'be~ ob~.~ ok ln Is s pi'r. i, pri-e-ly ccuat~r-'-of 

e~p~n:~ar~ cxc 1Avr th~ln 'kn so1roe PrOVA'o-3x~ ye.,Ar , I~t ftas, 
a large, hacklo,Z *uTor'j N LO;A pail ctsouo on bas ~~ 
pbysi. c ally~ 3,airC>.Vme, u suich ai prg. -iould onlfy ccmihnue 
thO 11TOS r~nt epn~bii. b( t~h x;f~LC ~w .> f--it 

con~rW~gagu~or! the one band and the operatAin cm-1 
revonue co nohrajc.v andl consumer on the other hand Th o 
benefit 3f phyi3icad wat o.r 3ujpply L, 'ro em~ritSbte 4ntr 
of Public ;oi.dnbe. rapidl!y disqsipatled J-n many caces by 
rising p, r capita wvastage o[ watr and the soIuticn to locager
rmn& wdte,- n -.6dslx would be tdf nteypostpc'noci 
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5)Mex:.co Pian - A Rift h Planj 

A plan dcvsdopd and used in Mexico with apparent suc.
cess Aill be decribed :in brief outline. Undor this plan, 
municipalities have full control of thedr public water sup.
plies as long as they rwish to retain this aut.hority and to 
assume full f.inancial] responsibili..y. 

Should they wis, tz obtain a .-onstroction subsidy

from thie national govormn-:nt, hoiever, they are prvi]leged 
to 
make apKIJ':atj.,Pn a- any tiine to a, ratjnnal water supply
 
authority,, This au*ho&.r.y ecivjs nati.onal funds foi. its
 
ac~xnilst,raie expcnris nd for a r .:7vi ng fitod to finance
 
construJtcf, n.
 

Under rhe pry.risJons of this revolving f'ui,..i 
water supp]ies which r. wrv- a cosss-ruc.rs!-i ;ubsi (Iy ,
jointly magele by ,carrms :-n with both a i onal.a v local r. t 

represenr,.ation, the nat,. :naJ roI5eYt&Viw' be-ing district6,

engineer serirLng many suppL.e,. Unde': tht provts ons ef .f,
 
contract and unde n.'-is,. superv.sion, the l,,a wa' t.s"

supply. 

a) 	 Must be compet ently operaied 

b) 	 Must b--. sel-fi nanhfl-n and must rainburse bhe .6e-r.rtn
 
.fund for .noons:,>uc . ; par'od :if y,'.1
cosv over 

c) 	 Can be rcta,aned ;ca ioal rontrcl whenever al. j.,drb, 
nean , repaid, 

p :; 
as--yo' --go, S en ,. a. .. ocal water supply int the 
plan ].:: OJ scx-,&-t aIW w .t,h both par'.ies, the admission rate
Of loca , s ...Wt b"e t., - organizataonal ,:.pc§;y
of kna naior'a ag.- v yrd tha financial capacj-ty of the 
revolviog fund .. -ove t,hem, 

Ph:.an .'e 3 h n -:t , feat.rs of !'pay.

pJ. on::lu Sl ; 

*TC' . e, . .hat any conciaLion to a solution t, "he 
crga.c3 iza.,L cspc- of (;<;sta h-:.;a s water supply pribler:s 
in haruioiy io :ih yi playning objectives as 

d'Qd,?n:,u dy Lh' 	 accompli.siments of th,3 on.b ,";J;tural na has 
been raache-. thQ Mei.:; o P,.an or a responsibit wa.c
autho-i.ty (i._ : ! an cr '.y'h:', s) which wolufai be Kf.L. ,, d 
on the uau han' to pla<ing lccal wa-, r systems on a so-u' 
operatao,.al, pryr : l fianancial fcoting and on t.'ne 1,:er 
hand, ,, u.mate ltq -da: on (over a 50--year p-riod) and to 
the ye- [., -c r ,' ,;yst erns to muriic.i pal:ity maigc ne~ 
whe::ever the, ar:, i.n a posi.con to assume full operat2 onal and 
fiscal r-esp.Tris.tbilir.y .. u,_d be favor-ed. 

http:operatao,.al
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7) Denartment of Sanitar _erjjnfl tLri 8 fHealth 

It is evident that the development of any logical plan 
for improvement of the present water supply situation in Costa
 
Rica wll require strengthening of the Health Ndnistry s 
Department of Sanitary Engineering so that activities of that 
Department above the level described in Section IV-B of this 
report will. oe both possible and assured. The indicated 
strengthening must extend beyond more increase of Dep-artmental 
appropriation alone, important as that is, ard must be of such 
a nature as to provide salary scales which will attract and
 
retain a compatent, full.-time engknoering staff and whLoh will 
assure able and compelent direction, The major function of 
the Depaztmenrt in water supply, an ur orinionl, hou.,-t ho one 
of stimulating other agencies, including local govoroi-.erts, 
in the installation and effective managemcnt and operauton of 
water facilities, r'.v ew and approval of plans, and the tech-
nical supervision of ovei-aiLl sant.ary cond .ons. 

0 '1 pertinen,. atn this cc on t-;e f,1l. . in i e'1-, .' 
lowing excerpt from an ar:ticle ii preos by Dr. Abel "doraman: 
consulting sanitary engineer, with wlhich wie are -In agreonent'. 

"It is desirable to stress again the Leadership role
 
which Iin'istries o' Health must accept, This vr.ll requira a
 
strengthened enxdaroient~a, zaratation division in all 
Ministrles and a new acministrati've approach in working ir.zth 
other Ministries and ag,:ncies of government, .t wil be if
ficult In many countries to exercise the influenT;e and exe't 
the presscre necessary to make the water -programa dj nwaic 
force in those countres where the engineering services of 
the HealI'h MiniL.sry are maintained at a token level. Minis
tries of Hoc-lth mug. decide if the'y want to get into this 
activ4-ity and if they decide in the affirmative, they nfasr, 
take in ,cdiate action." 



''7. 

III REFERENCES
 

U'Many published documents were utilized as sources of information.
 
These were obtained during field visits and conferences in San Jose, and in

cluded office' files and memoranda supplie~d by local, national and private
 

The published material is too l;ngthy for listing. It consists
 

mainly of annual reports of agencies of the Government of Costa Rica, inr

cluding public corporations (autonomous authorities), census publications
 
and statistical yearbooks, as well as reports of the International Monetary
 

Fund, .he United Nations and the Pan American Sanitary Bureau.
 

Specialized reports which had special applicability are:
 

S 1. Report on a Water Supply System for the Metropolitan Area of 
San Jos', Costa Rica. Prepared for La Oficina de Pleaneaniento Del Area ' 

Metropolit 2nia;:.(OPAM). Organizado Por El Instituto Nacional de Viviceida y 
Urbanism.r- (INVU). Rader and Associates,'Engineers and Architects, Miami, 
Fla. April 1959. 88 pp Pbbde kReferred to as "The Rader Report"). • 

2. Estudio de Varios Sistemas de Abastacimiento de Agua Potable
 
de la Republica de Costa Rica. By Edgar Matamoros Liza-o. Mirlisterio de
 

gjubr~.dad Pub~ioa, N mb-3 4 d 186 pp (TZ 0 s "Th" 
Matamoros Report"). 

Unit of Currency
 

The Unit of currency is the colon, with an exchange rate of 6.63
 
colones per r:
?oughly 150 U. S.
 



IV BASIC BACKGROUND INFORMATION
 

A. GEOGRAPHY, CLIMATE. AND HISTORY 

-with.-ah-area -of-little-less-iazi:.20O00square ml 
is located in the central part of the isthmus of th'e" two American continents, 
at Latitude 10 degrees north, ,Longitude 84 degrees west. It is bordered on 
the south by Panama and on the north by Nicaragua. 

Mountains which form the continental divide and which extend in 
a northwest-southast direction constitute a longitudinal axis for Costa 
Rica. This axis is bordered by coastal plains which extend northeasterly 
toward Nicaragia and easterly to the Atlantic Ocean (Caribbean Sea). On 
the Pacific side, the coastal topography is characteristically foothills 
interspersed with limited plains area. 

Plateaus and valleys in which most of the-population is located 
are found in parts of the highlands. The remaining population is almost 
entirely located in scattered areas along both coasts. Other areas, both 
coastal and inland, are thinly populated..,. 

Some 60% of the t6tal national population alone ,s reputed to be 
in the small ,tmeseta central,, comprisiig elevated agricultural table lands 
on the Pacific watershed which are devoted chiefly to coffee,,corn 'and truck 

-crols cultivation and dairy farms, Up to 70S are located in all of the ele
vated land area. The ifsetaientralC also i.,cludes metropolitan San J6a6e '
 
the Cnpital.o
 

A still higher percente.ge of the national population is located 
in all cultivatable highland areas, even though these comprise only a small 
proportion of the total area of Costa Rica, (10 to 15%)-.As a rough index, 
only 28.5% of the estimated population at the end of 1958 lived in the 3 
coastal provinces of Lim6n, Guanacaste and Puntarenass the remainder lived 
in the 4 predominantly highland-populated provinces ofAlajuela, Cartago, 
Heredia and San Jo'.6, 

2. CLIMATE
 

The climite of Costa Rica is ,iodified principally by elevation 
abo-e sea level. The lowland climate is tropical while that of the highlands, 
which are in the range of 2000' to 4000 ft, above sea level, is temperate. 

; Due to proximity to the equator (latitude 100 N), there.'4s littleseasonal 
temperature change. The entire country is humid; the anual precipitation,. 
varies from about 70 inches to about 185 inches In the more settled areas,
 
it averages about 90 to 100 inches. The year is divided into a dry'season
 
(December-April) and a wet season (May-November). The wett-t months are
 
September and October.
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Hf'STORY3 

Discovered early in u Costa Ricathe 16th Century bCl ' 

wac$unde' Spanish rule as a distant province under the,'of govern
ment in Guatemala uintil 1824 when itY("bcame independent, ;,
 

B. POLITICAL ORGANIZATION
 

Costa Rica is a republic, with a president, a cabinet, and ,aO 
unicameral .e.S.ature of 45 members.. The president and legislature . 
popularly elected to 4-year terms. The~ country is divided into 7 pro
vinces, the governors of which are appointed'$jrlthe Ministry of the In
terior. The provincial governmentcoiare concerned with police and 'judical
 
~functions.
 

The unit of local government in Costa Rica is the canton, or 
municipality. As in many other Latin American countries, these munici
palities compare more closely with townships in the United States; noarly
 
every canton being composed of one or more urban areas (generally one),-i hd 
contiguous rural territory, all undir~a single government, In three can
tons, however, the population is entirel. rural according to Costa Rican 
census standai'ds, although there is a seat of government. 

The canton government consists of an elected council and 
politico. The j6fe politico, appointed by tle provincial governor, is
 
directly rosporsible for' police and' judicial functons as an agent of the 
provincial governent. In all but the central canton of~ each province, he 
is also the chiefgexecutive officer'of asagert of the canton
council, of which he is non-votarig for police jilcWmeiber .E~cekt uad 
cial functions the caiifn council is -resp6nsible.for all .locAl affairs' 
including water and sewerage services. In the central canton of the pro,
vince, a chief engineer is directly responsible to the Cant'on Council fcc 
local utilities functions. The provincial governor' serves as Jef'e politico'r 
for that canton. 1 

Each canton is divided into a hiumber of districts.' From a stand
point of governmental functions, the dis trict serves little significant pur
pose except for the election of a, representative who attends the Canton 
Council member as an observer, serving as as ke'sman for his local area.' 

The number and size of cantons in each province:and of districts 
in each canton varyjdkith population density. The most populous province 
(San Jose), for example, has 19 cant6ons, whle the least populous province
(Limo~n) has only 3 cantons. The number of districts in a canton ranges 
from 2 to 14, Cant~n pupulations range from 39,75 to 138,000,and district 
populations from 21 to about 40,000. In thinly populated territory, a 
canton may contain as much as a thousand square miles; in densely settled 
areas,!,it ,may be as small as four or five square milps. 

The national cabinet is co~mposed of two vice-'presidents and eibt~ 
ministers. The respective ministers are those foro e ndForstryffi,an i a c e n e ir Publ ic :Work s , A g i c ulu re a ndi Ind us tr y, E a i n 



~Public Health and Public Security. Those with functions which di;-eotly 
* involve community w ter supplies ares Economryand Finance (Water-rates 

and capital loans), Public Works (Planningi',desipn and constru tion) anud 'a 

Public Health, (planning, design and supervision 

There are also many autonomous aut ori ies which operate as
 
public corporations and which in,mary cases at least are administered by
 
directors who, although appointed by,the President, have staggered, terms
 

of ~iii~'atirF~thl 	 se'allthoriities "follows1 

:l. Costa Rican Institute bf Electro'bll.ty, 4,,(I'.C.E)established 
1948. ,Anational electric energy monopoly except for territory served by 

!? a private company-(National Power and Light Company). 

2. 	 Social SecUrity;Agboym. . Established 1941. aAdministers old 
age 	retirement, survivorship. illness ahdmaternity programs. The illness
 
and maternity programs inVole both. financial aid and-hospitalizatSpn.
 

3. National Inbrirance vintitute. Established 192. A goven,
ment monopoly iii life accident, property, andrAimobile insurance. 

4. National PE'oductionkuth6iit Etablishod 1948 6s an au.o
nomotus agencyi Concrkrned with the e6onorficpi'~duction arid Price stabi.li
zcation of articles ot popula co.i..mption. Engages in a w4dd varit of 
operations indliding the mark6ting of fodds and financing of-s'food prodiction. 

-L)5. I tional, Hoxioipga and City 41anning Authority, (INVU). Estab 
lished 1954. Constzuction of public housihg. City plautng. A13 a city 
Planning function representatives of -thisagency have played an aqtiVe role 
in ithe' pl~o'ning and promfot~on of a metropQ11tan w~tor stipply in the San 
,6s. a.ea& 	 4. . ,. 

~ 	 6. UrdvetitY' c 001t. 1h±d&L. Etablished 1940. High~re educati~no 
7, National Bap tt ational: nk of Costa Rica Ana Cei .. 

' 

:, '' 

-ral Bank o~f Cost~.' Ric~l a14se ("I9~4.l98 ~nd 9 eci j. 
This comple*c ij a governmsn iaunopoly itt the., f-'e ds of botinrercial Mrdking,' 

'mortgage loans and agi ,ua credit 'a well as performiing thiefunictions 
vf'a national res'erwA b~n~r&6 ~'' 

h8.
'Ectric Rail-y to.tha Pacific,, First construicted in 1895. 
Established as ar autonomou8 agehoy in 1948, 1'4.w repealed 1950; re-, ' 

.	 established.195, ..In,addition to operating the railway.from San Joseto
the Pacific.port off'Puntarenas, this authority operates the port facilities,-' 
in Puntarenas and a major publi, wat-t~r,,s~ which serves Punarenas City 
and saatter populations.: 

9., Social Protection Boazd of 'San.Js6 Operates the national 
lottery and administers the cerrt-ral hospital for Cos tta Rica,' (Sana'Juan de 
Dios),, a mental hospital and~dA brium.- financia,becoGives 
aid to other medical care iristtutions. , * 

IX 

; -' a 7 	 i . ... Ca 
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The' establisment of additional autonomous agencies isiundcr
stood to~be opposed in some quarters at present, including the national
 

C. POPULATION AND DEMOGRAPHY 

Tefirst pplto esso ot iawstkni,12 o:were' subsequetly :take,i 16:892,:1927 n 190 rh __Cne'Th1825;, ,hen the total oput5 P Ppuainens' 't 

.,Dc ulation::census is scheduled for 1960. Results of the 1950 Census a
 
available in:a detaldd ipublication. ,
 

Currently,,' annual estimates of the population of the nation are
 
made by districts, cantons andc:provinces. Thye'se annual est:matos are pub
 
lished in summarized form in a small brochure. Theestimated' 1958 -year
end population of Costa Rica was about 1.1 million as compared with C
 
million in4M4,1950, an increae of 38% in 8-2/3 years, or about 4,I% or
 
ytar: averaged for the period. On an annuel compound e d basis, the net rate
 
of population increase is about 4%, one of the world s highest. *.Tho na
 
tional population (1958 estimated), was 'two-thirds unral an one-third
 
urban0 ,
 

A statisticaixannul containing rather complete demographic s3ta
'tistics (both vital, and"I ocijal), -is also published by the,,irector Genial
 
of Statistics a d; Census of: ti& ,nistry of Economics andFinance, whF
 
direc ly receives birth and death \itificates and reports.
 

Acensus o' dwillirg and livin,, conditi~fis was first tak nn 
i'1949 in all urban areas but not in rural areas. It probably Is to bo ,e< 
'peted in 1959. Among other 'things, this census reports by districts the 

o a
water supply and sewage and cxcro..disposal facilities of dwellings, typo
 
of husecon~ruc~io, tye o at ._,21. ighting, ntmiber 'of rooms_: i !'d oc

c..p. and bathing .ts.fa.ilit.iE.. ...
 
A co =nmrce and industry census aso is currently taken eevrery five
 

yea- S, the ncxt one beang scheduled in 196-,. 

Since -urbani and i-ural areas &rea not separated in Costa Rica by,

civil 'subdivisi6-on boundary linas, thea definition 6f' r'ural rand urban IExeas
 
by census takers nocassarily is ba-gad on subjective 'cultural 3ieria. TtU
 
is said that these, criteria include house spacing adth eincofa
 
centralnclu or business distr'ict, paved ste pariosnc s&,vts, e ofiit 

i~coo, ctc, Based, on limited ftocld observations of localities which '~
 
boon c1La3:ified --.s -o.'blan and r 'ti*' ses'likely that the Pr 0.3o0,111 3 e
 

'Oto nu-,leus mtay ba ru.linig cr:Ltci,.-Lon fd6r urban aroeas, sinco sorn
 
tIlrurall: localiti.isa~f ui.a:xjr nsin all or most other v..)'ZpQct,9.
 

:Bsdon Cen.,sus-Bra interpre,-t L"tion' of the'se stan~dards, every 
canon n Csta Ri ca was litd the 1950 Consus *ab having a ruraJ. popu, 

Slation and all but th-0e (Tr'-_ubaraz, Pococi and, Buenos Aires Cantozio) had'* 
an urban populatiori. 'The maximunv-,and'-ti4 .mum rural'and urban popu14, bin., 
of any canton'in 1950'arp,listed beloW. 
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- 33 -
P ulation in any Cart rL 
Minimum Mo vimulrm 

Urban 132 l. p693 
Rural 2127 26,293 
Total 2801 1I1, 2 

' Except. for three cantons with no urban popui.cior. 

Except in parJs of the urban-suburban -ompicx which f,, 

ropolitan San Josc. each "urban" arca is wei3 separated from any cther 
"urban" area, and the very srT-lJ urban populatioiam report.ed in na>; can

tons do nor repre-,c r spililo,,r from ad oj r ;-:lAr;r .r baE are-., 

Ciassiiuicaisin. of ;rnau ppuIit;ons -:i Coita Rica b: eLJ.-. of 

city cannot be readily compared with classifiaOtion: based on -ondJ f.ons 
in ,he USA. in the J2 ed S-ates, reas wi hin th, toh.:n-.- OStL ,clI:ded 

of a c;.ty usually are uirben and suburban in cultira] -Iarac teFr , are 

seldom rural In Costa R-ce. suburban areas are ssl!dom ,.ncounterJ s
cept. in San b-ut density of c, occupatto.: r'Zralinmetropolitar Jos , the ,re-cit.land t., on 
areas contiguous to an ",rbai area may be as grea t or than-rea:.strnai; in 
some U. suburban within the city s. The dfefinil -ion -. 
rural area in this case is based on means of liveljihood). On .he other 
hand, inclusion of the entire population of a canton in an urban cauegory 
on the g7r'ounds that a canton i.s a municipa]itfy, commonl].. would involve. 
including resid,.,s in very sparsely settled territory, 

S. areas ALimi a__ 

The three standards (Items one, two and four), ,,hir-h migi,: ba 
followed in determLning the popularions of Puntarenas City (and the wator 
supply attributes) are given below as an example.1(1950 Census). 

!. Urban (.cfnsus popul;tion (Centr,! District) 13,272 
2. Total. population of Central District, 15,660 
3, Remote rural. pop lation in Cantn l 5i].,'7 
L. ToLad population of Carito.6 (Municipal-ity) 31)074 

If an "urban" area is considered as being a thickly b.;iLt-up 
and densely populated area w ;ut single central nucleus and if the 
aggregation of conmmunities .ompr*sing metropolitan San Jgs6 is accept :d 

as a singie city, there arc- probably only seven other localities in 
Costa Pica '.:hich might be considered as beitIK in the "10,000 and overt' 
populatio:i classification at present, 3ix of these (Alajucla, Cartagc. 
Heredia, Linon, Puntaren;as and Turrialba) are in the 3-,000--25,000 group; 
the first five are prouincial capitals. The seventhrmetropolitar San 
Jose,1 is in the over 250.000 class. However, Jf canton boundaries were' 
to be accepted as the urban area limits. Costa Rica would hav 2)4 cities 
of over 10,000 population. 

Table 1, which follows, gives the population of each province 
in 1950 and 1958. the percent of urban popu.lation to total population by 
provinces (1950), and the number of districts and cantons credited with 
populations in the 1950 census. 
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~ ,Popula~tion Characteristics rand Civil Subdivisions by Provinces 

-- Millions-
o~f Civil Subdivisions'
 

Province Population Population 
SNo. 

%, With~UrbanTPop. -Total
 
~ 1958.EsL 15Cnss Ur~an ~'Districts CantoziS Dist. Cant.
 

,Aau'a 0.206 0'.149 
 19 12L 12 76 127 
,Cartago ~0.137 0.101;4 9 8 39 8 

]Heredia 0.068 0-052 33 8 8 36 8 
u~Guanacaste~~0.1e9 0.088 14 8 'V 8 26 

-

Limbn <0.056 0.041 28 2 2 10 3
 
Puntaranas 00129 0.088 28 6 6 29 7
 
San Jds6 0.375 0.282 53' 30 18 98 19
 
TOTAL 1.100 

, 

0.801 33.5 75 62 314 65
 

meroplitn Sn os'e, 

national population, local planning authorities state its growth rate is in bqui-Librium

with that of the national population.1 This is also generally true of all principal
 
urban centers in Costa Rica. The absence of accelerated urbanization relative to total.
 
population growth can be attributed to the dominant importance of' agriculture in Lhe
 
nat-ional economy and especially as a medium of foreign exchange, to the relative lack of 
improvement in per capita production in agriculture and industry and to the relative 
lack of' industrial development in excess of' the naiUlpplto rwhrt.9' 

Altoug the capital city, contains about 25% of the
 

II:<!!i~I14 %IIL 

Coffee and bananas are~the principal, exports in the order given. industrial'
 
development which has taken place in recent years is allJ I!ghf industry, such as the
 
garment -trade industry and food processing industry.
 

haig Table 29 which follows, gives the numbers of civil subdivisions -'n,cautbns: 
hvigurban populations according tb population size, based on the 1950 Calsnbs- There
 

are also three strictly rural cantons.
 

"i~Table. 2 

Civ.il 9ubdivisj~on in Urban Caint 6 ns by Populatiri -o Uban-aInd Total1 

Number, 
Districts s 

Ur~bain Total Urban .'&tai. 

Under 2,000 45 200 44~ :1. 
2,000-21500 3 30 3 1

2P500-5,000. 8, 48 5 1_)
 
5,000-10,000. 3 16 <~3 26
 
10,000-250,000 9
 
25,00 50,000 0 0 
 4 
0vei, 100,*000 0 01 

TOTAL - A,4&,I L 3U 

'7 



districts of &-n o 
which are contained in & single cant6n-wide water system. Also, the City 
of Alajuela comprises two districts which ~are 1.00% urbanized and are served 
,bya single water system. Consolidationof thes two districts would do

,4ci&dse urban and total. district numbers in, the 5,000-10,000 range by two and 
increase -those in the 10,000-25,000 range by one., 

These nrub ans do. not include the 	 Jose Canton
 

According to one historical plublication, the'pbpulation of Costa 
Rica~ in 1825 was 50,000. Populations obtained in later censuses are listed 
in tho 1950 Census reportp as folows. 

1927 	 1 U11U231892 


Costa Rica 800,85 ,47.52 243 205 182,073 120,499 
San Jose Province 281,822 153"83 76r718 56$162 37,208 
Alajuela Province 1.48,850 969577 573203 459205 271 
Cartago Province 100,725 70,198 37*973 30A428 233064 
Heredia Province 51,760 38,407 31,611 25P818 17,791 
Guanacaste Province 88Y190 51,142 20,049 1L4,902 10,431 
Puntarenas Province 88,168 289739 12,167 7,700 4,836 
Lim6n 	Province 4.1,360 32,278 7,484 1858a 

Comparing 1950 results with those for 1864, the national popilation 
increased nearly seven-fold and there was a large absolute incroase in the 
population of every provinco, Relative to the national populatiln, that of 
th- fiour predominantly highland provinces declined from 87% to 7*1%, indica~ting 
a net migration into the lowland provinces ''- Nearly all of this decline took 
place since 1892. The populations of thr66 provinces increased relatiive to 
the total population: San J6s4 (from 31% to 35%, Guanacaste (from 9%to 11%) 
and Punbaycnasi (from 4% to 11%). The greatest pearcentage increase was .'.n 
Puntare as Province; this ocer-redsmainly ioinco 1927.n 

Electric distribution systems a,,o rather highly developvd In Costa
 
Rica. SErvice ise provided -by a private utility (Compania Nacionil do Fno.rsa 
y Lus". S., A.), which is haadquartared in San Jd.he and which servos the MIeseta 
Ceritral, and by a public &authorityknwwa as I. C. &4 , with a nationwide net-

-

work. Some muunicipalities P.e purchase electric energy at wholesale r~tes 
and retail it, to urbani and rural custorerAI~in their jurisdictions3. D'Is 
to the availability of atream flows -with favorable gradients and dry weather 
flows and* a lack of im-ligenous fossil fuels, most of t1his energy is geu'jratsd 
at hydro plants. . 

Early 	in the couorse of field travel, the widespread availability of 
* 	 electric service was noted in rural areas and small communities.' whileoelec

trio facilities were notI within the immediatei,scope of our study," it was ap
parent that the presence of, such, sorvice in areas of low economic incone 'pro
vided one yardstick of ability to pay for other utilities,, including wat Sa t 
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The 1949 Dwelliiig, Censua, provides iformation on alectrio se-.vice
 
in urban dwelling units. As mentioned, previously,, this census did not. ex end,
 
into what were considered to be rural. areas, b-,-t the urban category did ax-
elude some communities with populations of 200 or less. According to4 this
 
census, 43,606 of the 53,455 urban dwelJlirngunits, in Cost~a Rica~ had elo,'trin,
 
lights (82% served). Since 1949, electic distribution system's have ba~ia 
_oxt ended,nbo-urb -- ',.and--ura1 aeas._Thenational..istalep l~ti 
generating capacity inc.reasoed+r324,000 kilowattbin 1948 to 810,000,; 'Cd 

____ 

watts in 1956 and capacity has besn fuzther increased ,aince 1956, 

canon in the 1949 Dwoalng Censuo0 Sixt~y two of the 65 cantons in Costa 
.,Rica haddwellings 'withelectric lights, including one caliton which. cr., 

ng to the 1950 Census, had no urban pcpulation (Pkoci Cantoll in Lim' h Pro
vince)t 4 Of the three excluded cantons (Turrubares in San Jos6 Province,
 
Buenol'Aires in Pantaronas Pr inrce a~t-dc qiirresin Limon± P' vince)q OL'IY th ,
 
last had any urban population. :
 

The number and percent of urban dwellings provided with ectiic 

lights are shown bslow'by provinces:
 

2,": 61 6 y:r,n bl1 ,ILTAfZi ur~bor. Nunibsi Ail ecm 

AJlajuila 4837 4062 ;3% 

2 .3 l 1155 0 

3995 3015 7N 
5794 4569 % 

lIe Xi the g m 3orit,- d it wm ltatod that toer :ii r
 
h;r of lig,ht bulbs er dwel!Ing was threa in a4 few cases the figure
 
was 'two.
 

The pubaisirx t'-ri1!f of t'he CoppanLa Nciona2. de Ftiorza y Lu%, i~n 
(~offoc-t Novembev 

where finergy is 
type~i (-f Service 
a service charge 
charge cate;gory. 

I osrveeTe M9~tariff for residentaseS~i9O 4' 

suppli(.i. only~for lightcs is quite ,compiated-for ot-hz-.. 
it" is' e.vsn'v ria conipliloated. For lighting, there Ir3 
and -.n oncrgy chaxzg- z,-LJ &ISO a_minimuim c~harga in th3 onorgy 

up 'to 50 watts for int() ittsnt sEr~ice 
24 hr., service is 50pl Ea.ch increment 
i10 watts base capacit~y is ccountoi. an an 

Tho zn1)ri±Ccha'g is 14!,5 colonies p~r month per light' bulb ' 
from 5 FM, to 6 AM. The prxxni.m Tho 
of up to 150 w.atts per bulb above a 
additional bulb. 

The rniniamum encrgy charge is 0.1!e'colon per mnt~h per room,, Ilie: 
scr-led energy charg e is~ in 5 kvi hr, stops, stina'tin, at 0.215 colon pee r. 4~ 
for the first arncrement, 02). coJloa fov- thc 2zid steip, 'and 40.077 colon~ fn.A C 

~ ~2' rest. 4 4 
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Under this schedule, the minimum bill for a two room house with
 
two lights, but no energy 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. It 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 addition to the light bills rendered either by municipalities
 
or by electric utilities for service within buildings, some municipalities
 
also make a property charge for street lights. In a random check
 
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 uhat 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 4%.
 

2. Diarrheal Disease Morbidity and Mortallta
 

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
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in Costa Rica. The nationwide infant mortality rate under one year of age
 
has fallen from 179 per thousand live births in 1931 to 70 in 1957, but it
 
is still nearly three times that of the USA. Gatroenteritis as a stated 
cause of death loads all other catuses for the totaL population as well as 
among infants, and was responsible for 1221 dJeths in 1956 (rate 1214 per 
100,000.)o To these figures sho¢uld bo ad.eo 2,1 uinknown pr.o:'.tion dftlhe 
1001 deaths (rate 101 per 100.000). tt i'.cd L. "ill-defined deaths dur
ing early infancy" plus 51 deg.ths at*.-,:-.rfI,;t2 to "ldysentary" 

Comparative data for ininn{ mo.t:l i .1nder two years of age is 
available for nearly all of the western hemisphere nations for 1953-55, as 
well as for earlier periods. R cas to top inCosta hrsa cICse the rate this 
list. However, validity of such compa:a:_re stat.istics i discounted due to 
the wide differences which are known tc' uxist in the aduquacy of reporting 
infant deaths among the countries inv,-c2;d. As a result, some of the least 
developed countries from the standpoints of eco.nomic income, nutrition, 
medical service and sanitary conditicns, may report among the lowest infant 
mortality rates due to sheer failure t,. register ,nfant deaths with the 
civil authorities. Under such conditions. cr.mp.axtive statistics for gastro
enteritis mortality can be even mor, mi.aing 

A detailed analysis of these Lwo cao.-as of death by certain civil 

subdivisions in Costa Rica has been prepared and appears in Appendix B.
 

3. Water-Borne Dise-.se Morb-*,f - a_ . Mort,&1ity 

In the following discuz52icr dL ffrontation is made between those 
parameters which relate most dirD-tly to wh at is currently referred to as
 
'!iarrheal disease" and specific infections which are more likely to be 
actually transmitted by water.
 

It is generally recognized . di.arrfcal disease among infants 
(excluding the new-born) and in eld lg gr -:ps is predominantly caused 
by Shigella and secondarily by 3ome org,..i~m. in the Salmonella group, 
nitlier of which are likely to be du,,_a1Iy trasmitted by water. The 
water relationship in such cases i3 cn.- of availability (or the reverse) 
of water for general domestic uge, i.cn11ding personal hygiene. 

While typhoid and paratyphoid .e acknowledged to have many LorlZs 
of transmission other than watr., typroid is classically employed as a 
principal index of water-born disease to, asmission. Where typhoid fever 
morbidity and mortality is high, watar is generally considered to be an
 
important mode of transmission: wheru it is .lc¢w, widespread gross contami
nation of public water supplies is '11rk)iyto be present because of the 
high effectiveness of public waer 3,'ppic; 2.7 a mass transmission mechanism 
under, such conditions. 

Reported mortality from tid c.d pz-ratyphold fever for Costa 
Rica has not been systematicallyir.Ao-d o'-r a period of years. However, 
in the latest year for which tiils i:.,,,-i.n is at hand (1956), of the
9518 deaths reported in th natin, nodj 16 wa:'. attributed to typhoid, and 

only six to paratyphoid fever. 

http:Dise-.se
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F TECHNICAL MANPOWER RESOURCES 

There ar~e 15 Costa Rican engineers with graduate training in sani
tary engineering obtained mostly in the U. S Presently three are working in 
the. inistry of' Health, two in the Department of Public Works and one in SCISP. 

-i '.o are working outside the country and the remaining seven are engaged in
 
work other than sanitary engineering. There'are no consulting engineers who
 

design sanitary works since all such work is carried on by engineers at some
 
level of government.
 

The Engineering School of the University of Costa Rica opened in 
1941. Only civil engineering is taught. The course extends ove six years 
with students attending half time. During the last two years, t he curriculum 
includes eight hours a week on water and sewerage design and practice. The 
students get little in instruction in sanitary chemistry, biology or sanitary 
science. The course in sanitary engineering has been taught for six years. 
The first-year class now averages about 70 students of whom 15-20 are expected 
to complete the sixth year. 

Eigineers and surveyors are licensed in Costa Rica. Pwo hundred and
 
forty-f'our are now licensed to practide--about equally divided between engi
neers and surveyors. ",r
 

courses' Only five water works operators have attended water works short 
courses held in other countries. . There are two private schools, partially 
supported by industry, which conduct short courses for train ngsub-pr'fespional . 
technicians, principally in surveying. The impression left by the Ministry 
of Public Health and SCISP'engineers was ,that ,these private schools, with the 
cooperation of the University, could meet any future needs for trainin&giater 
plant operato's,. 

It was the conoenI-Was
of those with whom the matter was disdussea
 
that at last the basic nuoleus of ,erll~trinedi engiiiers wicc might bp
 
n6d:id for the pur.y technidl aspddts of a aroatly expanded water supply
 
pro;91m now exists and tha.t fitte ndeds c6uld be r~zt to a groat deg~~eo by,
 
the Uiniversity.
 

Since most of the donstruction ii the past -has been by some level
 
" othr are no dontactors .iho specia i ,e inn construction of 

sanitar' worksi. Hoawover, oid official Stated that thse-d aro now move gen a 
contractors in Costa F7ica than the volumo of construction warrants, and should ' 

the occasion demand, there would be no problem in plac~ing contracts for an , 
expanded water supply program. ' ,. 

,
4 ' "' : . .'' , ,. . . . . .' * . -- ' , . > . "., , . ., : V ' .. i : ! , 
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V. PUBLIC AGENCIES DIRECTLY INVOLVED IN COMMUNITY WATER SUPPLY 

A. GE ERAL STATEMENT 

The public agencies which are directly involved in counuity 

water supply in Costa Rica arei 

1. Ministry of Public Health - Sanitary Engineering Departumnt, 

2. Ministry of Public Works 

3. Inter-American Cooperation Public Health Service (SCISP) 

4. Canton Governments 

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 is responsible for a dig 
studies and surveys to determine the need for construction of nw water 
supplies and for expansion, roplaeqent, and bettermnt of mdatze 
water supplies, and for making recommendatione to the Ministry of Public 
Works. Technically, this is interpreted to include the desion of all 
treatment plants and the eanitary aspects of storage and distribution 
systems (including adequate capacities) and supervision of operation, 
maintenance and quality control. 

2. The Ministry of Public Works is responsible for carrying 
out the constrxaction in accordance with the recommendations of the. 

.nistry of Public Health, if a municipality is not able to carry out 
such reconmendations. 

3. Each municipality is responsible for maintenance, oper
ation, minor repaii-r, e~tabliehing rates for aevice, billng awd col
lection of service charges all in accordance with the recommendation 
of the Ministries of Public Health and Public Works and, in the case 
of water rates and financial mansgement, under the Jurisdiction of the 
National Comptroll;3r General. 

Other important features of the law - A Municiplity: 

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

2. May not discontinue service unless it provides a public 
hydrant within a reasonable distance. 
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3. May charge a penalty of 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 aspect,
i~e, operation of hospitals. Each function is administered by a Director-
General who reports to the Minister of Health. . 

Under the Director General of Public Health are 19 separate
departments, sections or offices, one of which is the Department of
 
Sanitary Engineering. There are five sections in this department; potable

water, sewerage, construction, environmental sanitation, and surveying.
Inse. t control, chemical and biological laboratories are in other depart
ments. The chemical laboratory of the Ministry examines potable water,
food and drinks, and 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 sewerage and potable water), and one sanitarian. 
The Construction Section 1has been primarily engaged in design of health 
centers. None of these employees work full time.
 

Thus with a small :;tall' of part-time technical personnel and 
a very limited budget little eflfective work is being done at this level 
tc insure the people of Costa idca 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
been continued. No studies of water supply needs or planning of new 
works or extensions are currently underway. 

The last design of any co:.jequence was a rapid sand filter 
plant for Gadalupe constructed ir;.5t * Although this plant is now 
in partial operation, the origin_:. csign was radically changed by the 
contractor who constructed it. I4othing is being done in the review of
 
planb 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 investigate 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 laboratory of the Water Department of 
San Jos6, this is the only water laboratory in the country. Only 89 
and 44 water samples were analyzed during 1958, and 1959 to date,
respectively. Most of these were taken from spring sources or treat
ment, plant effluents, very few being from distribution systems. 

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 personnel without any super
vision by trained personnel for the operation and maintenance of the 
water systems.
 

C. MINISTRY OF PUBLIC WORKS - HYDRAULIC WORffS 

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 the Department of 
Hydraulic Works .Ach iu responsible for the contruction of all new 
water supplies (exception San Jose) and also major ropsis-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 Jos6, Guadalupe 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 maitains a central equipment pool, repair and 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. i'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 .onstructed. 

Good records of existing 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/ complete. 

The Ministry has no reliable estimates on needs to meet back
log, population increases, urbanization and obsolescence. More than 
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300requests for new water systems, replacements and extensions, esti
mated to cost 18 million colones, are now awaiting action by the Congress.
 
The Department estimates that these requests represent only a portion
 
of the actu~al needs.
 

Most of the projects are carried out by force accou t, only
 
six having been built under contract iri~the _past five_years. One of"~
 
hese, Guadalupe, was a large project costing over 9 mill-ion col~ones.
 

Budgets for Ministry of Public Works (Colones)
 

Total Water Suppl . 

1956 45 million 7,816 million.,
 
1957 35 million 5,434 illion
 
1958 35 dllion 4,855 million H*
 
1959 28 millicul Very small - total
 

not yet allocated
 
1960 , c2udiatconti'ins, an item 4f 20
n~~z A.i ).uii ,.urcniasa. 

1Mtd iaii ahnd labor. only 
•'-High because of. purchase of pipe in 1955
 
*** Guadalupe 9.4 million not included
 

D. h,,R"AMRIOAN. COOPERATIVE FUBIIC IJALTHSERVI0E (SCISP) 

Since the SCIS? activities are conf'ined to demonstration
 
projects, 'a principal activity in the field of water supply is the well.
drilling project.
 

Prior to 1956, there were no municipal well water supplies in 
Costa Rica. Particularly in both coastal regions, the distances to 
spring supplies are great and transmission lines were expensive. River 
waters are turbid and polluted and require expensive treatment to produce 
a safe and attractive potable, supply. To .-,eet needs in these areas, 
consideration was given to local ground water resources which previously . 
had been practicallyunexplored, as possible sources of potable water
 
supply. Accordingly, SCISP inaugurated a demonstration well-drilling '

program in 1956. 

At that time,-there was only one well driller in Costa Rica,
 
engaged in drilling private wells and irrigation wells. Therefore, the
 
first phase of the program was largely one to train well drilers. A
 
civil engineer with well drilling experience iwas placed in charge, and
 
during 1956, fifteen.wells were drilled, using one rig. Emphasis was
 
placed on training drillers, although as a by-product, useful wells 
were completed. Presently, the SCISP program is in charge of an engineer 

owith a staff comprising an engineering assistant, four drillers, four 
assistant drillers and one mechanic. 

rig~Altehoug~h the M~inistry of' Public Works owned, two well-drilling

ribnethr adbeen ueand these weeturned over, to SCISP when
 

teprogram was ~inaugurated. SCISP now has four rigs--two percuss1on,

and two rotary type-writh a trained crew for each 'ig.'
 



The purpose of this program is twofold: (1) to demonstrate 
exploratory 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 water is prohibitive in cost. 

To this end three programs are now operating as follows: 

I. Municipal Supplies
 

'Tirty.-six produci rig wells hcave been drilled for municipal 
purposes in Guanacaste Province, mostly in the western part. Five of
 
these are in the Santa Cruz ar.za, two of which have been developed and 
are used as a source of supply for a new water supply system. The wells
 
are 100 feet deep with a static level of 13" to 15'; at 600 gpm pumping
 
rate there is little drawdown and no interference although the wells
 
are quite close together. The water bearing gravel apparently is in an
 
old river bed. Five wells were also drilled for the Nidoya system, in
 
the same general section of the province. These are in sandy clay and
 
produce only 50 gpm each. Indications are encouraging for abundant
 
water in coarse alluvium which is believed to occur at unknown but fre
quent, intervals in this entire region.
 

In the central plateau, principally in the San Joo6 area, 
22 producing wells were drilled in an effort to find sources of water 
to augment the San Jose metropolitan area during the recent severe 
drought. The wells are mostly small producers (15-50 gpm at depths 
varying from 100' - 200?). These small quantities of water are appar
ently from lenses in the volcanic ash (see Section V). One exceptional 
condition was encountered while test-drilling for a dam site, An 
ari-eslan flow wms encounteredl in coarse gravel, apparently an old river 
beI. Six wells are now producing about 1000 gpm which augments the 
San Jose supply. 

Three wells were drlled for Lim6n and finished in a fine sand 
formation. Although difficul-y ha; been encountered with clogging, it 
is believed that with proper screens and/or gravel treatment, good yields 
oan be obtained in this area,, 

2. School Program 

As a pirI ,.fa school 3anitation program 25 producing
 
wells have baen drnlled in lowor Sari Jos6 Province and adjoining 
Pun*aranas Province, The,.e are equipped with hand pumps. The wells were 
built primarily for the schools but. in s-me ins-ances serve a few houses. 
A sr.cond school program is just ge,.ang stared east, of the city of 
Puntarenasa. Five wells hav, been 2oinpleted, 

3. A new program of well points to serve small communities 
in the west coastal area of the Gulf of Nicoya is under consi-aration. 
It Is believed that we. point,s ivll pro.vTe adequate to meet 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 
storaige. 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 29,000 people 

Total 85 82,0OO
 

The figure of 85 wells does not represent an equal number of
 
communities served since in some cases many wells serve a single -.ommunity.
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 dwellings. In other cases,

such as San Jos4, 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 municipal wells.
 

SCISP has participated in the design and construction of 18 
ato: ouppiy systems, most of which were in the first period (19434947)

of SCISP operation. Unfortunately, records of this activity have not 
been located since the Servicio reopened in 1951. Currently, SCIP is 
not engaged in any water supply design or construction activities.
 

A second important activity :, the pitombter flow surveys in 
a number of municipalities. Seven sui".kys have been completed and sev''eAl 
more are under way. These reports will be valuable for future .watr 
programs in pointing up the consumption characteristics and indicating 
the magnitude of vastage and leakage that is occurring. Results of the 
pitometer surveys are given in Section VII-G. 

The engineering staff of SCISP consists of one US engineer,
four Costa Rican engineers and 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 I.inistry of Public Works and the City of San 
Jos6, 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. 

0 



E. CANTON GOVERNMENTS 

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

From a water supply viewpoint at least, the governments of pro
vincial capitals also present atypical conditions compared with the rest of 
the nation and occupy an inte.. nediate position. The principal apparent 
distinction between them and other municipalities is the presenceof a 
chief engieer who is responsible for, all municipal public works and 
utilities, ind of more able municipal treasurers. As a result, there is 
evidence of 3ome loual planning in management and engineering. Water bills 
also are more adequately collected. The improved collection of water bills 
in these muicipalitie3 should perhaps be more basically credited to the 
canto6n counoil and to the politico-socioeconomic structure of the com
munity sirce it is evident that failure to collect water bills and other 
accounts in other municipalities mainly is due to more fundamental factors 
tharn 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 cantbns. 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
 
cant6ns where no treatment is involved (98% or more of the total number), 
are remarkably similar in composition. They consist of a "fontanerot" 
(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 dascLbed in more detail in Section III.B, 
cant6ns in highland provinces have an estimated average of five water 
systems, those in coastal prov-inces have fewer. These multiple systems may 
have either separate or joint sources of supply, generally each has its own 
storage reservoir. There is a separate watchman for each source of supply 
and for each storage reservoir0 Up to a certain population size, one 
fontanero serves the entire canton. A single fontanero generally serves 
up to about 1,000 connected seriices, beyond 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 districts 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 (415 to $90). The salaries of watcdmen range from 10 to 
125 colones/month ($1.50 to $18o 5. The watchmen and the lower 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, 6 hr0 day for heavy work). Those employed by 
the month presumably are paid at a lower rate. 

Information on the financial details of local water supplies 
relative to organization and operating 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 the cant~n. 323 are metered (4.5%), of 
which all but 16 are in the central disti cto The meters are read once0

e&:,h trimester. Alajuela Cant6n has ].3 soparate water systems, all with
 
springs as sources of supply.
 

1958 Operating Costs - A wlajuza Cant6n (Colones) 

Central Dist. Al Others Cant6n 

No. Connections 	 3P600 3,578 7,178
 

Nc,, Mesr ers 	 307 16 323
 

Salaries 	 24,603 - 

Labo-)r 	 12,418 - 

WaT.oer Meters - Purchase Payment 16,70 	 - -

Main eianrce Materials 	 29,3045 - -

Adimr. istrative Overhead 8 .8J 	 

a: 91,9 20 39,874 130,994 

Arme C: st/Seivice 25 T) 18 

l.': Met er Parchase Payments 4 U -

Ann. 	 Net Cost/Service Operation 
arid Maitt enanc e i1 

The approximate installed cost of a residenbial size meter in Costa 
R.ia is 100 colones ($15-00). Fcept to the taxtent payment is spread over 

'',al yea-s, the meter cost item is mainly a non-recurring expense under 
.-.he fcxegoing conditions. Further details on municipal water supply manage

-n;i,an' practices appear in other parts of this report, especially in 

F NISTRY OF ECONOMICS AND FINANCE 

Under the laws of Cos-a RLca, the Min'notry of Economics and Finance 
.3 -har.ged ;ith the responsibility of a :.ng on' applications by municipalities 

.for =pp' oval to borrow money and to chang&. ut ity rates, tax rates, license 
. Municipalities in turn ar. re-,crirmi to obtain this approval 

befo', ila.kng action. 

If a mnicipality wishes to borrriw more than 250,000 colones, Con
gressional action is also required Up to the preent time, the issue of 
obl,&Lnng approval for long-.term loans in any amount is mainly academic, 
s.:nce ihe only municipality with ary long- enm debt is San Josg. 
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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 etablished Office of Economic Studies 
of the Comptroller General. 

A visit to this ministry was of special interest in view of the 
very low water rate structure in Costa Rica and statements made by a number 
of municipal 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 Government 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 interviewed that under the 
Water Law of Costa Rica, the Ministeries of Public Works and Public Health 
are responsible for analyzing the annual expenses of local supplies, on 
basis of which an application can be filed by the municipality with the 
"Controleria General" if a change of rate is indicated. According to the 
Law, this "tariff" should take into consideration the "local resources that 
assure the value, depreciation, operation, and maintenance of the system of 
water supply under its control"f (ArtLicle ii, General Law of Water Supply). 

It was considered by the persons interviewed that such service
 
by the other two ministeries is essentially nil. However, neither the 
former offie nor the present one in charge of water tariffs in the Minstry 
of Economics and Finance was acquainted with the Matamoros Report,, which among 
other things analyzed costs on the basis specifiLed in the Law and which 
almost consistently found a major deficito 

At the present time, it was explained that municipalities prepare
such applications "on their own'. Because most of the 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 n. number. 

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

Review of applications for water rate revisions by the Ministry 
of Economics and .lnance involves polA.ical. as well as technical consider
ations, since proposed rate cbanges niut be published for e~ght consecutive 
days for the purpose of determining local pubilc reaction. In the known 
caso where disapproval action was takeng local oii icials advised that the 
people objected. Later, with construction of e new system by the Ministry 
of Public Works, the objections disappeared or diminiihed 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 ccnsidered that the fears of some muni
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

principle of government in Costa Rica, is for the more prosperous areas to
 
subsidize the less prosperous areas. In accordance with this principle,
 
some 501 of the cost of local government is provided by direct or indirect
 
suhventions from the national government. 
On present form of national assist
ance is the arrangement whereby the M4inistry of Public Warks constructs and
 
improves local water supplies at national expense. This principle is good

and should be continued in force. However, it is recognized that funds ap

needs exceeded capital accumulation in the water accounts of municipalities.
 

propriated for this urnose are insufficient. 

A theoretically ideal arrangement would be for: 

all new 
1. The 'Jj*.t! 

systems arJ. fo 

' of Public Works to be responsible 
aditions and betterments in sp6cial 

for constructing 
caoes where 

2. The water rates charged by municipalities should be addquate to 
cover replacement needs as well as 
operation and maint6ance. When tho system
 
wears out, it should be replaced at municipal expense. Water should be 
Aetered 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 CES would approve an
 
application to double water rates in a situation where th 
 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 to create a theoretical impass4 to water
 
rate increases in most municipalities, in view of the high percentage of
 
delinquent accounts.
 

4. 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 taws of Costa Rica). 

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

In Naranjo Cant6n, however, where the mnnicipality furnishes 
electric energy to houses as well as wat .r 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 
Ojo de Agua Spring to Puntarenas City (80 kilometers away) and also 
manages and operates the port facilitles and the water distribution system 
serving the City. Enroute, the t ransmission 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) and its water managemo nt policies and practices differ 
substantially from those of the municipal governments which operate all 
other supplies. 
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VI- WATFR RESOURCES
 

The average annual rainfall in Costa Rica is high ranging

from 1628mm (64 
 in.) (SanLa Ana) to 4680mm (184 in.) (Golfito) (Records

from ten selected stations). There are, however, great variaticns
 
seasonally in some sections ol' the country. 

In the central plateau and the rainage ar*a of the Oulf of
Nicoya, there is a weli--defined dv'y season extandung roughly h-om December 
through April. February has only a fraction of' an inch ofZain whereas 
the wettest month, October, has an average ra'± fall in the magrrLtude of
33omm (13 in-). 

The central and lower Pacific coastal areas have the greatest
rainfalls with less pronoiinced &y s,,ssons occuxrLng during the same 
months as in the central plateau. Here, the ddet month, January, has 
an average of 16Um (6 in.), and the wettest month, O,tobor, 729mm 
(29 in.).
 

On the Atlantic slope, ther-e is no well--Id.ned Thedry season. 

avorage annual rainfall is in the magnitude 3500m (138 in,,), however,

with monthly averages fluctuating from 132 (5) to 505 (20 ino )o In
 
Im6n, for instance, October is the 
dtiest mcnth and Decerber the wettest
 

month.
 

The uior'he"n slope of' the Corillera, which drains into the
Atlantic, has an average rawLifall in the magr.tade of 3205mm (126 in.),
and wet and dry seasons following the same pattui'n as in the central 
platmu, but vrith less pronound difference. Monthly ranges here are
of the magnitude of 20mm (1 in. ) tor the drlest mon-h and 470mm (18 in.)
for the wettest month,
 

Surface Water
 

There would appear at first glance .Obe ample surface water to 
meet all foreseeable net2e. )-owevez., the heaviest concentration of
 
population of induue y and-1 of agcculture is in 
 the meseta cuntzal. the 
area of lowest rainfall ad most p.-.onotuca. dry seasonso Furthermoro,
many of the sourhed, both dmes-n; and -g.Acult,+n-za1 are at relativaly
high elevations with the re rjl. thu't the dr&ainage ar'e are quite small
above the plac. of pz'oesnt and potxnt.*.l f:uture mo Another characte'
istic of this ar~a . the c;1e' the', ,eav b.:s, which 'ecuJt 
in rapid concen ration of rt'L. JJ and vry rapid :l.luff 'i.w,c strea= 
flows fluctuate greatly x-t orly tiaonlay, b'at. also 6,&i.y As an 
example, some of the wat,-or suppi.'xes 1,ita. w'.Th r'v sou:-tes ne-r the
head waters, which were very b'.c" dur'i-ng and immdiaely ..o.lcirig a 
rain would be flowing c].i:ar a few hours lat. 

Another complicating fact or is ag-rcultMra., Cofefoo, the principal
crop, also is most initenszIy ultivatsd in the upland rog.on. A considatr
able quantity of wa.er is used in p 'ocessing ccffee and Unfe0rl'*tniU ly this 
occurs during the drie t mniths -Wventha suppo.i&LJe! i.igatlon of crops, 



principally coffee, is at its peak. Coffee processing also produces 
a strong polluting organic waste and many of the processing plants dis
charge this waste above existing water irntakes. 

Not only are the floows of surfac3 Tr~ais affected by the 
dry seasons, but also some springs at high. ,levations fluctuate sub
stantially during the year. 

Unfortunately, st:ea gagings a-e practically non-existent 
in the central plateau. Uat:ide f a:.ea, a few re-cords are avail
able from studies made for hyd' elect6: develcipment. 

In the drainage area o:V the Gulf of Nicoya, which constitutes 
most of Guanacaste Province, the pat rn of stream flows is the same 
as in the central plateau. That is, they fluctuate greatly from wet
 
to dry seasons. Much of the land in t3is region, particularly in the
 
foothills, was at one time heavily ......tlL however, it has been
 
deni-ded. This has caused more rapid 
 -. >-off and less opportunity for 
replenishing ground water which f eLs th spi-ngs and rivers. The
 
inevitable result has been greatn' :floods and lower 
minimum flows in
the streams. The area is largely r-aral with no large concentrations 
of population and consequently, the quarntity of water needed for domes
tic purposes is rot large. Therc is 4rry lt",lc industry. Much of the 
land is uncultivtLed or in pt-.'_ e c-g thiz area is said to have
good agriculturaL potential. . ric- , *gJh.ch requires irrigation, is
 
grown in this area. It is understood that a study was made on a pro
posed irrigation project in this arva to be 
 supplied from reservoirs
 
in the mountains, but was found to be economically infeasible at this

time. However, with an increasing potuiation in the country and 
 a 
corresponding increase in need ': food and fibre, comnpetition for
 
water in this area is a defir.te pcs.'-ibL.i_..ty.
 

In the central and oouth,',n Pav:'..c a.r.eas, there are many
streams and with the very heavy and 0o02-e fonly spaced rainfall,
there seems to be no problem in the :7r :esb~e future. The area is 
sparsely populated, there is litt., iAnc'n ty and no need for water for 
irrigation. 

Likewise, the Atlantic c'as;. .: esrmts f, vcsceabl. 
problem for domestic, industrial or agricnaecds. 

Ground Water
 

The many large springs in the mocun1ainous area might indicate 
large underground water resourcesz. LU'ttlo is known of these resources 
since only a start has been mado on test d.,..ll'.ng (SCISP Program 
decribed elsewhere). 

The Central plateau lies between two nountain ranges, the 
one to the north being of volcanic oriz1n, vith that to the south 
resulting from upheaval. During e 'upti. the prevailing winds were 
from the northeast carrying the vojlcaiLic ash into the plateau. In the 
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San Jose area, lavar alluvium, volcanic mud and rock from slides 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 feet. The volcari.c 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. Generally 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 developed.
 
There are no surface indications as to where these underground rivers
 
may occur. Only test drilling will reveal how extensive these forma
tions may bee The Chief geologist at the University believes that
 
main reliance for additional supplies of water for this area 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 experionced 1ast year and this year. He wtimates that the visi
ble supply of surface and underground water from this area may support
 
a population, with accompanying industrial development, not to exceed 
one million people. 

The entire Ganacaste Prot-nce is covered with volcanic ash, 
more uniformly deposited and with much less other material than in the
 
San Jose Area. Drilling to date has indicated water in this ash and
 
in the water.-bearing alluvum below the ash. For instance, in Santa
 
Cruz, a well producing 500 gpm (potential yield higher) was developed.
 
Over the entire western partc of the province, the layer of ash is quite
 
thick and the potential for ground water supplies is good.
 

In the eastern and higher pcrtions of the province the water
 
supply prospect is not as favorabl. Extensive cutting of forests has
 
had a deleterious effect on spyings and dry season river fl(ws as well 
as on ground water recharge,
 

The central and south Pazific areas have many streams and 
water supply should be no problem in the foreseeable future. The only
drilling that has been done has been for school supplies. These wells 
are in alluvium. 

The eastern slope presents no problem, The rainfall is heavy
and there are many streans, in the a'-eas near the coast, thick alluvial 
deposits occur which a.re potentially good aqaife,'so .Lm6n,, the only
conmmunity of any size on the caste--n slope, has a well supply. Some 
difficulty has been encountered A.-ch fnine sand. It is believed, how-
ever, that -with proper velopmen. scre-us ard/or gravel treatment, 
good yields can be axpected in th:.c are-a. Since there is ample sur
face water for all purpos. ss d d.ling wiell be resort,'d to largely where 
distances to springs or costs of treating surface waters are such that
 
ground water will be cheaper.
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The agricultural potential is said to be good in the area, 
however, irrigation is not in the picture. In fact, drainage appears 
to be the greatest water problem, insofar as agriculture is concerned. 

Und: ' Lt water law, the title of all watsr is in the name 
of the nation. The agency wbi.ch controls the use of water is the
 
National Electrc Insituta. Water for domestic use has the first
 
priority. The Institut!a graris water us9 rights and has -the power to 
extend, modify, or rescind such permits for irrigation9 power and 
industry. 

In the central pliatau the principal users of water, other 
than municipalities, are ths coffee growers and processcors. While the 
processing of coffee is not a consumptive use of water pe: Re., waste 
waters from processing ar6 .ometimes returned to the land for irriga
tion and then it does beoc'me a consumptive use. Because of the impor
tance of the coffee industry to the country's economy, there is appar
ently considerable reluctance on the pai't df the Tnri ,q exr.ise 
much control over this wat.r as-,o 



VII THE COMUNITY WATER SUPPLIES OF COSTA RICA 

A. SOURCE OF SUPPLY 

Tr.e present and historic sources of public water supply in Costa
 
Rica are almost exclusively springs. Due to topography, geology and rela
tively heavy precipitation, the elevated lands of Costa Rica possewa,very
 
great number of emsll, medium and large springs which are utilized for in
dividual, public and agricultural water supplies Because population derelop
ment in Costa Rica ha been mainly concentrated in the highland eroas, both
 
rural and urban communities have generally developed one or more springs as
 
a source of supply. 

Even in the foothill and lowland areas, 3mi1 and large corrmmun1ities 
have tended to favor springs as L source of supply, L: o-gui fr.-,quantldy it 
ha:3 been necessary to go relitively long distances L( .ap a spring sr.ieo 
In coaetal Puntaranas Province, for example, the water supply for ERpm-Zfia 
Canto'n (460 connections) is obtained from a spring rcport(d to be, 1E miles 
distant. In Miramar Ca.:itn (200 connections) it is obtained from a sping, 

about six miles dist"..na, while in Ptrutarenas City with 3100 coi'zaction
 
the source of supply -sa very large spring about 50 miles aw.y,
 

An estimated 95% of the cornupl+y wator systiams obtain the wtter 
exclusively from spiags. San Jose~Also, City &nd se viral other's obtain 
their supply from springs, streams, and wells, or spirings and streamso Ia 
terms of volume of svpply, an estimated two-thirds is from springs with 
most of the rest from strce.ms, and some from wells0 

In cases where remote spring sources have bcen ceveloped, necmer 
stream sources and ground water resources fcr well development comixly 
are available. Under such conditions, the preference for spring souroes can 
be attributed to the fc.lowings 

1. Tradition, Historically, the bulk of the population has lived 
in land areas wher, nE.arby spring sources are generally availablno The 
more sparsely settled lowland artias were largely settled by highl!and e:' i
gration as highland pop,,lation density increased ind spring wster probab.y 
has been clturally accept.d as more salubrious and more palateblcQ 

2. Weis (Iruo. d water exploration and deep wcll dovelopmAcis.J 
appear to have been very recent activities, with demonstration deep w.ll 
development a current S0I3P project. 

3. oration and Maintenance. Spring supplies represent the 
ultimate in simplicity of operation and maintenance. The bypioal spring
supply consists of a protected spring source, a transmission line, 9 __!_.

side storage reservoir fov.acquizing supply and demand, and a distribztion 
system. The source is at a higher elevation than the distribution system
and flow is by gravity. There are no'9xmps and no treatment° 
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4, Economics., While the-economy of a spring source is open to
 
question in some extreme situations, the negigiblel operating and main.
tenance costs of spring fed systems and the fact that transmission lines
 
commoly operat under high- gravity heads with.-consequent -smallpipe d-i
 
meers tends to lae water even from remote sources in 6&brimic equl.
 
ibrium with more nearby water supply sources. (As one index of high avail
able head, the springs serving the principal system of Sto. Domingo Canton
 
ares 1.7001ft * above the town and the average..gradient of the conduction
 
main is 4.6%.)
 

5.' Practicability. In all but the larger urban areas, operation
 
ofsystems requiring treatment and/P=c or pumping is of questionable practi

cability because fX boi'skill factorsi 'at least under present organiza
tional conditions.
 

The few non-spring systems appear' to have sought other supply 
sources for-the following two basic reasons, (a) full prior utilization 
of spring resources in the area'(metropolitan San Jo'es')and (b) obvious' 
prohibitive cost due to remote loialand location (Limo6n and Golfito).- In 
generals however, 'the principal effect: 6,ackf of available spring-re, 
sources'up to the present may have been'to (c) discourage development of 
community water supplies (in~&a~sta1 Puntarenas, Limon and Guanacaste, 

Provnces forexaple; the percentage of total population served mc 
lower than in the highland provinces) andi,d)(probably discourage popula
tion development and land occupancy. ' 

B. NUMBER OF "ItgEMS
 

N'either the Ministry of Public Works 0'r the Saititary Enginaerang 
DeM&tfftdt oi the Health Miniistry hali6 d comprehensire list.of 'ublic ' ater 
system lh8 Costa Rica. SCISP, however, had an. incomplete. list,of districts 
above.. 2500 p6'ulatin where war service isprovidbd, During theinitial., 
stages of.the study, the neexest app~oach t6 such a list was iii the Matomoros 
Report (see References), which gi'es a.d~ta'1d ddesdription f3 pbi 
water supply, systems a.s of .1954.' This IJist vfs~knowh tQ ~be gr6s.6i,incbm
lete ±ii Vi4w of the omission of manyur n izhareas with '6siden6 port 

etedt water nus ofas~in 6b ub Upl~ies in the 1949 wU g, Cli 
dobta Ri'66. Itwsalso indisag~emeint i~t n estinat of 2 O supplies
 
contained in ICA project files.
 

Toward the' end of the visit, a partial list of existing public 
water supplies was obtained from the Office of Hydraulic Studies of the 
Ministry of Public Works. This list is currently being compiled from re
plies which have been received so far over a period of several months' 
from municipalities in respo~rse to a questionnaire. While this compilation . ~ 
does iot show the'number of water supply systems in local areas, ite- i 
pr'ovi.de partial information on the number of connections in certain districts 
jknd on the 4p~cent of the population served. Replies have been received' 
So far from 34 of the 6503n-n'(5%))io whc lwu n aea es 

public wat6r5hae' eone 
''1''c"eivA 

~In the course of field work, specific inforniation ,oi 115 public 
wtrsystems in,23 of -the 65 carntons 'and insxb the' seven provinces 

(Limo~n excep~ted) .was collected.~ ThiLs; includes every caniton inCart'a~o 
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Province, nine of the 19 cant6ns in San Jos6 Province, three of seven in 
Puntaronas Province, two of eight 'iHeredia Province and one of four in
 
Alajuela Province and two of eight in Guanacaste. The number of systems
 
pur cant6n varied from one ii Putarenas Province and in San Jo36 Cant6n 
to 13 in the central cant6n of K.ajuela Province. Based oxz detailed scru
tiny of the results, it was estimated that there is an average of five
 
systeris per cant6n in Lhe four highland provinces and one system par cant6n
 
in. the lowluaid provinces. An approximation of the total number of public 
water systems in Costa Rica is arrived at below. It is in almost exact 
agreement with the round number of 250 in SCISP files. 

Estimated No. Public Water Systems
 

Province No. Cant6ns Av. per Cant6n Total 

1. AJajuela 12 5 60
 
1" Cartago 8 5 40
 
3. Guacaste 8 1 8 
4. Heredia 8 5 40 
5. Lim6n 3 1 3 
6. Puntarenas 7 1 6
 
7. Swa Jos6 19 5 91
 
TOTAL
 

* Reflects 1 unserved cant6n 
** Reflects 1 cant6n-wide system 

About five percent of the 115 systems in the enumeration were
 
actually somi-public community supplies, developed at private expenses
 
primarily to serve the resident employees of large fanns. However, it
 
wa5 not considered practical to separate these from the public supply
 
category since they were larger than some public supplies, ani some sup
plies developed at public expense for small communities are under pri
vate ni.1aitenance and operation to the extent such serrices are provided. 
On tiho other hand Individual deep-well systems developed by SCISP in 
.owqland provinces to serve rural schools, which may also have served a 
very few houses in the immediate school area, were not included, in the
 
enusmeration. 

In one case, a sirgle system served nearly all of an entire 
Cwiit6n (Sanq Jose Cant6ii), although there were many dLstric L-wide-systoma. 
.n all but throe cases involving urban supplies, rura-l as well as urban 
popU.ations were sorver Orn the other hand, many systems seoved oialy 
:u:-ai populations. 

C. INTMIER OF SUPPLIES BY SIZE OF CQM IT 

Following a different procedure, the number of supplies accord
ing to size of community was determined on a basis of . sources of in
fomnation. The principal sources consisted of the field inotes on the 
115 system review.ied in the field and the partial questionnaire returna of 
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the Ministry of Public Works. Since these information sources in toto did
 
not cover the entire nation, the 35 systems listed in the Matamores repI
 
were reviewed for possibl3aadditions0, These combined sources are still
 
imcornplete for the nation.
 

Of principal interest in this comp3.l'tion was the classification
 

questionnaire sent to thePublic,,Health Offices of USOMs in March 1959'0 
Th. population groupings inthis questionnaire were Under 2,500; 2500 
10,000; 10,000 - 50,000; 50,00 100,000 and over 100,000. Since'the 
number of supplies serving communiti es of over10,000 population in Costa . 
Rica, was readily determinable, the practical objective was to distingui.sh
between supplies serving coi'munities of less 'han 2500 and those serving 
com unities of2500 to 10,000. For reasons mentioned previously, (Section 
III-C),,it was not considered that the size of a comunityfroma water 
supply standpoint could be r 10tiona1y determined in the foregoing two 
population ranges by using census data in the form of (a) the urban compon-. 
ent of a municipality (cantrn), (b) the totJ. population or (c) ,listrict 
poppj.i9n, as sole criteria. 

The procedure actvially followed was to base the size of-comniustity 
on the reported, number of conection. to water systems. This procedure was 
possibl'res a basis for esti atieg community populations, because the lurban" 

opulJation component~ is nearly 100% 'connected. irn mostli-f the comunities 
and because of the relatively high per cent-congectrI of tributary "lrural"l 
population. 

The Ministry of 'ublic Workpol
atthe present time us s a factor 
of six personsIper dwelling in e~tirnating the number-of persons served b 
a hoiuse,connection. Thi~s figuire slightlyk exce~ads .th 'nationial aea 
of. five persons per house based on divid g, the, national 'ftudant poprula 
tion of 268,286 repor'ted in the 1950 census by the 53,435 lturban"f dwell
inigs reported in the .194.9 D4611irigs Census., but is more likely to be cr 
r'ect than the lower fig-ure becwise of th1o pzrobabli' slightly higheroccu
pancy resulting from a 40% populatiotn increae since that time o,The Is 
some evidence, however1, that both figtires ard.highor th ziactual Qapupmiiy
in some suburban areas in metropolitai.,,San Jo'se and lower than actual oc
cupancy in some "rural"f areas0. , oweV-,r. the figure of six was adopted in 
,this procedure. 

Oni this basis, It was arbitrarily assumed, that a_comniinty in 
the 2500 - 10,000 size Yange consiste& of an area with 400 to 1600 connec 
tiols, (three systems with 393 to 398, conctions weroe4also admitted)0
This standard was rigorou~s compared -vith those which might occur in ot~hercountzies where the boundaries of afl urban comulity may be more clearly 
defjbed. Atcommuniiy of 2500 population in such a. area might b o y 
50% connected (about 200 connections~). , 

Other conventions ard ass'ntions adopted were.:
 

1. A district was cla,__4,9- as a mninimum icom'M-UJAty unit. That~ 1 d'j I6soor thi'ee. separate watr sbsin's served a single' distrit, the nust
r 'ber of, communiti4 inv blved was uo~c~ as one,,< 

I, p II I 'I' 'I l.i 44II .f 
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2. Where a single system within the boundaries of a municipality
 
(cantoh) served more than one district, the community was conslirrzd to
 
be the population group served by the water supply system.
 

On these bases, it was determined that there were 29 com~mutities
 
of 2500 - 10,000 population in Costa Rica served by a public water supply
 
and 128 communities of less than 2500 population which .were similarily
 
served. There was only one city above 100,000 (San Jds) and none 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 6xcept
 
for Tibgs Cant6n in metropolitan San Jose where the ont'L-e canton popula
tion is presently considered. wban and is also served by a single water 
systrm. In deternining the indicated connected population, 10% of the rc'
ported number of connections was assumed to be commercial and industrial
 
since communities in this size range have central business districts of
 
significant proportions. In comparing the indicated connected population 
with the 1958 census estimate, it should be kept in mind that these esti
mated populations are subject to connidorable revision after the 1960
 
Census is taken and a-e materially higher that the known 1950 census r, 
sults. in the case of Cartago City, this water system also serves a pore
tion of adjoining El Carmen and San Francisco Districts. These two
 
districts had Ln aggregate estimated population of 5216 in 1958 and were 
also partially served by two independent systems with 491 connections 
(2946 equivalent population). The system serving Heredia City is cant&!
wide s.nd partially sercs ea additional census population of over 10,O00 
outside of the central district. 

Nube and Locatiobno ulies 1.00 21 00Popalationof Public Water 


Indicated
 
No. Connections Connected Potin 158
 

Alajueia 3600 19., .0 17,265.
Cartago 3778 20,400 .60767 
Hredia 4130 24,780 161,538 
Puntarenas 3270 19,620 IT ,9 
Tibas Canton 2600 14,040 1,,106 
Lindn i 14,000 Z--,9i
* Number of Connections Unknown. Connected Population in 1954 was aotimated 
in the Matamoros Repcrt at 14,000 in a total population of 16,38+ 0 that 

Communities in the 2500-10,000 population rango (400 to 1602 con
nections) are listed in a following table. The cei:sus populations given is 
the total (ur~an and rural) population of the iiiil district umved; 
some systems served parta or all of one or two other districts and the num
bor of connections is considered to be more valid in these cases tha the 
census estimate as an index of the population of the commity aervaed The 
entire Esca a Cantbn (San Jo'se Province) is served by two systems and the 
cantoh census poplilation is listed. 
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Number and Location of Public Water Supplies - 2500 - 10,000 Population 

Province 	 Canton District 


lo Alajuela 	 Atenas A enas 

2. 	 Grecia Grecia 


Palmares Palmare9 

4. 	 San Carlos Ciudad Quesada 

5. 	 San Ramon San Ramon 
6 	 Naranjo Naranjo 


Central San Isidro 

8, 	 Central San Jose 
9. Central San Rafael 

10 Cartago Oreamuno San Rafael 
Ii. El Paraiso El Paraiso 
12o 	 La Unidn Tres Ri6s 
3 Turrialba Turrialba 
1/0 Central San Nicolas 
1Z Jimenez Jaun Vinas 
16. 	 El Guarco El Tejar 
17. Heredia San Rafael San Rafael 

18. 	 Flores San Joaquin 

19. 	 Sto Domingo Sto Domingo 

20. 	 Belen San Antonio 
21. Guanacaste Central Liberia 
22. 	 Nicoya Nicoya 

23. Puntarenas Esparta Esparta 
24. San Jose Moravia San Vicente 


25Escaz 	 -- . 

26 .	 Desamparadoes Desaxparados 
27. Desamparadoes San Miguel 

2- Alajuelita Alajuelita 

29 	 Curridabat Curridabat 

i' Connections as 	of 1954 (Matomoros Report)
 

Summary of No. of 	Community Water 

Size of Community 

Under 2500 

2500 - 10,000 

10,000 - 25,000 
25,000 100,000 


Over 100,000
 
Total 

Number Indicated 1958 Pop. 
Connections Connection Pop. 

547* 3282 293.3 
1036* 6216 5704 
620* 3720 2306 
500* 3000 9613 

1045 6270 5596 
878 5408 8497 
814 4884 3611 
819 4914 2743 
509 3054 2940 
685 4110 2940 
7" 4464 5683 
819 4914 4069 

1324 7944 19493 
1384 551+4 4574 
490 2940 5858 
537 3222 3603 
768 4608 2079 
578 3468 1870 
988 5928 3059 
398 2388 2149 
483 2898 7145 
393 2358 17493 
460 2760 3601 
1204 7224 5880 
1200 7200 9405 
1324 794 5321 
398 2388 3371 
588 3528 2299 
640 3840 3461 

Supplies by Size of Commanity 

No,_ofSupplies 

128
 
29
 
6
 
0
 

Fartial List Based on Available Records, Total No. of Systems estimated at 250, serV
ing districts in 64 of a total of 65 cant6ns, 
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D. INDUSTRIAL AND AGRICULTURAL WATER SUPPLIES
 

This section deals with industrial and agricultural water supplies

separate froa connunity water supplies. Industrial and agricultural water
 
supplies are fur'ther 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 Jose
 
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 pltate'u. 
 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 "benificios". In contrast with community
 
water supplies, where development 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 dwellings,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 individual 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 cant6n. By province, the percent connected was
 
highest in the four highland provinces (range 97% to l00%),: and lowest in the
 
three coastal provinces (59% in Guanacaste, 87% in Lim'n 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 (Limon), about 95% used streams and ditches. in San Jos0e Province,

nearly all of those residing in dwelling units not connected to a public water
 
supply (709 of 866 dwelling units), were in the central canton (San J6s6 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
 



public hydrants at that time in the entire country. Currently, San Jose 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 cant6n 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 developed rural areas as well as 
urban areas since it is the main coffee growin- area. hile the percent of 
the rural population served with piped connections to public water systems
 
cannot be precisely determined, it is probably about 75,5 for the central plateau
 
and in some rural districts in the order of 95% to 100,. This area includes all 
of the highly developed rural areas of Alajuela, Heredia and San Jos6 Provinces. 
In Cartago Province, the fourth highland province, where agricoltural develop
ment is extensive and land occupancy is high in the valleys, but the topography 
is more irregular, 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 see 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 
abtundant in number and accessible, the rural populations are extensively served 
with piped public water systems provided the houses are 2strung along roads or 
clustered into "caserios." 

, When spring -t .rces of supply become scarce and remote, however, the 
rural population serv with oiped public water systems becomes nil or negli
gible; a condition which appeL.rs to prevail in coastal Guanacaste, Lim6n and 
Puntaranas Provinces. In Puntarenas Cant6n, 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 nucleus. A similar 
situation applies in Esparta and Montes de Oro Cant6ns of Puntarenas Province. 
Although other cant 6 ns in this province were not inv-stigated, the situation 
with respect to spring sources of supply is considered relatively unfavorable. 

Although rural populations in the cited cant6ns are generally unserved, 
it is noted that even in these cant6ns the central or "urban" areas of Esparta 
and M4ontes de Oro Districts for example, have piped public water systems. Ac
cording to the 1950 Census, the "urban" populations werc 1925 and 899 respec
tively, which from one 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 conditions.
 
Since there are no urban areas without water supplies and practically all 
of the urban population in the served communities is actually cornectec, 
rural populations provide the only control 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 p r'E;it served
 
for this group.
 

In addition to information on "pa:r,cunt served" which was collected, 
this factor is included in the current questionnaire cer.e7us being carried on 
by the Ministry of Public Works, with listings on a can:'6n wide basis. It
 
was also included in the Matamoros Report, generally on a district basis for
 
individual system3. 

Within the past year SCISP gathered information available at cen
tral sources in San J'es on the number of districts in Costa Rica with popu
lations of 2500 or more which were served by public wa~ccr supplieo. The
 
districts were classified. a) known to have public watr supplies, b) known 
to be without public water supplies, c) stat.-s i)rikn.)wni,0 D wes 
that 690,000 people reside in districts in this size range which h.ve public 
water supplies. This figure includes population unserved. On 'he other 
hand, many districts w., th less th,.n 2500 population., incllding districts 
with "urban" population> art) known to havo puiblic water -'ppl.ios. 

Based on tLh analysis of ino e coMPlete dtits, i--neltd4ing the rsults 
of field visists and the 1949 Dwelling Census, it is estimated that not less 
than 700,000 potrsons (",4% of tne Lotal popu?.ation),, ,re actuaily served by 
piped water connection :i this predoninantly rur.al nation. 

F. AGE OF WATER SYSTEMS
 

The Matamoros Report contains !rtforkation on the agss of the speci
fic water supply system'ns ccv5rf.d in that report. In most casos, information 
was not gathered on the ages of most of the systems visitd. 

Age of system h6s .i.gniFr)cance iA two respects Tho years in which
 
systems were first constructed in lccalities in provinces- ana in the nation 
provides historical porspectivo on public water supply development° On theother hand, the years in which these ust.f-ms werc aost rccenty rcbit r 
replaced provides information physical conition L'.- nieqiucy of supply. 

Information a .iaIlable F not ea_1Jog'-er s,. tisf .z-tory in sat.sfying
either of these po.its of iriquir-y, Much cf the i.fo.rmatio>: i: tht MZa., roros 
Report was obtained by qlmstionu4aire and 2s not possible t.o -- a..ahe the 
adequacy and c.f repl.e:. L.4 systems J.npr&vedaccuracy t!e.. A...., ny aie ben.d 
by the Ministry of Fublic Workq since, p:.c.parat.on of the Matamoi.os Report in 
1954. Further-morae, tho nature of this riplacemtent aid bo;:termrents work varies 
greatly in different suppliss. In soioU Ryster.s. it iay A.:.volve only m:'nor 
repairs, in others, it may consists of complete repiacem,r". of the er.tire sys
tem, as in He:-edia Cilty where the old system is now uscd as a ron--pc.table 
system.
 

http:Matamoi.os
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The oldest system of record in the Matamoros Report is that of San
 
Jos4 (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 sime 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 inthoecentral plateau 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 coastalporovinces 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 Lim6n and Puntarenas. The Lim6n*H system is reported to have been
 
reconstructed in 1928. The present Puntarenas City system dates from 1936.
 

G. PER CAPITA WATER USE
 

1. 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 time the 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 Ah (Limon to 6.0 in AlaJuela).
 

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

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 commercial 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-on1 3620 m of 
pipe serving 8000 eop1.',. 
,F'Lim6n-350,936 colones reconstruction involving 2,086 m pipe serving 23,000
 
people reported by the Ministry of Public Works, 1956.
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relatively new system at the time, having been constructed in 1942 and sub
stantially improved in 1954.
 

Abangares is in a coastal area 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 rates are in coastal areas.
 

Pitometer Suryv. The piomter surveys of SCISF provide further 
information on per capita water us-. Beginring late in 1957, and continuing 
through or beyond 1959, SCISF is determining flow characteristics in trans
mission mains with recording pitometric equipmr-nt in a number of carefally
 
selected local water systems. The principal objective appears to be to obtain
 
data which can be appiied in faure design to these and other similar systems. 

Continuoas r tcords are taken for a 28.day period in each supply,
 
using 24-.hour recording charts. Converted into flow rates, these results
 
are plotted on daily graphs, and the ,aximum,minimumi, average and total
 
flows are also listed. Average daily flows ,: also p2otftd on a 28-day
 
graph to show diurnal. and weekly vaoiations,
 

In order to oblair, d.ila on per capita water use a current census 
of the number of connction-s3 class of connected establisment and the number 
of persons in each house Is made if not available from other sources0 All 
studies completed to date are for flat rate syslems. 

The communities on which studies have been completed so far are
 
intermediate in size, ranging from 300 to 1000 coanections. Currently, a
 
study is underway in part of a J.arge :2stem jSan J6s),
 

As a sample of nctiornl conditions, th study unavoidably is some
what biased, The pitometer equipment can oper:ite ,:,t.msfactorily only where 
the sampling point is under pressure (full f'low); it,is not designed to func
tion under open channel flow conditions. To insare avoidance of open chan
nel flow conditions in the tr , nbmdssion mins, sCpplies w?,#r', major parts of 
the distribution systems provide intermiittent service ere avoided, As a re
suilt, the communities selectc.d for study gener,;.Lly a-e those where additions 
and betterments to the systems have beern rerently ccnpleted by the Ministry 
of Public Works and whiere all or most of the distribution system is providing 
continuous 24--hour delivery. 

Results are curr-:rt;y Iail.bi. for eight eyst+ms located in four 
provinces thret! highlpnd a_7f;d ore coa..ztal). In all but. one of thuse (San J6s) 
there is no signtficant, use of' i dus':ia. water,. Per capica consumption 
ranged from 74 to 113 gc.d in these systemns, aviraging 95 g.!d. This is slightly 
lower than the aver g'e of 118 gcd in thE. Mal.:n,,cos ac:po., 

The nat,.re of th;e small waer sys3tems i, sich that there should 
be essentially no ccnseumtion of wat,-r for -uefQ purposes around 2 AM, which 
is in the period whei *1ow was at a minimum in a21 the s,.pplies studied. That 
is, in supplies where delivery to e'll -,-zivices is continuous, these minimum 
flows providto an irdx o' wa[,er Ioss from waste and le.akage. Where dclivery 
is intermittent, .a portion of' the 2 AM flows may represent, the filling of pri
vate storage tanks for :sc in dat:r. hora'. 



W ',The results reported for' these, eight'systems from this standpoint
 
Wer:e, analyzed. The ra-tio of minimum (2,AMi) flow to average flow in the seven
 
flat.,rate systems varied from O'.1 (El Paraiso) to 0.65 (Guad~liipe), with a
 
medianh of 0.50.: In San Jose (42,000 persons semple.)O the average por cap~.a
 

cosmt~iwas 95 god. ai~d~the~ratio -of mi jt 9d'ezg 1fow a' 
meianresult of 0.5 indicates that, theoretically, 

iiat~er si jOjy is' ost toua~eadlaaei teesvnsup~plies. If the 
miiiimi6K~ykui, ii-aei ~fc upy'hvn t~e lowiest r~ati.o (0'lv, i 

The 0,fte 

.~z~el~U~&OFand appica~b-.' b4r' Otehe~fsse~ 
'factor of'wa~jte in the a~edi'an supply represAs 40% of av'age flow(. This 
the lo.ot il'at (C.1 was widely separated' in,' sdale from- ail others, ti' 
next ow.est ratio being 0.35. 

esj.atnJubtract~ion of minimum flow from avera~p flzow as a technique toward 

system P E R C A P I T AC 0 N SUVM*P11r11j30. N'GAL)F 

Gross Rank Net Rank 12atiQ 

Tres Rios 1,13 1 57 2
Sto.QDomingo 106 2 48 6
 

983 49 .5 -


FEl Paraiso 4 85 1 
San Jos4 95 5 57 2-
Canms 81 '6 53 4-
Tilaran 74 7 44 7 

F96 

'

Gua.dalupe n'a - 0.65 

The system with the lowest minimum flow had the highest net per "F~
 

capita flow. With the exception of thjs system, all oth6? supplies were 
F 'closely grouped in net per capita flow (range 44 to 57 gcd)o 

It would be misleading, however, to imply that in the 'ord'er of,50 
gcd is actually consumtively used or. needed. All 1'.but two-'of the comnunities7 
'involved were visited 'in the field. San Rafael is a rural community without 'j'~ 
a central nucleus in which the houses are stretched,.aoig a road for several iniles, 
The system has a connected population of 2112. It 'i's an agricultural corn-

F munit'with farming carried on in very small parcels. There are no flush 
toilets -inthe houses and minimium plumbing of any type. -In-some houses~, the 
orposmbibly of faucet on a porch,, inothers, -there may be -two ]"''cnts single

theefaucets. is' water Fisor ossbl It a~oubtful if much used for stock 
raising. Under these conditio.ns, a figure of 20 gcd is considered~a liberal,,'
estimate of actual 'net water. need for' personal hygien-- and general household" 
purposes. If the water had to be carried into the house from a neaarby source, ' 

it is more' likely that actual water use woul~d not' e ced 25 gp'f. fni'y , 
of five, orF five gcd. pThis) of course, 'would'repr'esent less than ,optimum "YjFF 
We@ for -di~rrho4 d s'aq corntro pu~rpososFoF9F F 

-However' the gross~water 1.se in this co iywas 8gdad/h
 
' 'Fntwater was n mn cou,
'use 49 god af~ter mmulow.t 

F'FV ' ' 'FF F' ''LF~FFF4, ' 
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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 the 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 well
 
as to residences.
 

Gross per capita consumption based on transmission main flow measure
ments amounted to 111 gcd, based on 3092 connections, a population 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 gcd. 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 owned by the same person may be served by a single metered connection.
 

Information was also furnished on water consumption for 323 metered
 
premises for the trimester ending in March 1959 in Alajuela Cant6no Using a
 
factor of six persons per connection, as suggested by this municipality, per
 
capital consumption in residential ssrvices was-


Number Per Capita 
Meters Consumption (cd) 

Central District Residential 211 103
 
Public Housing (Urban) 51 71 
Other Districts ' 8 70
 

270
 

The remaining 53 meters were for commercial and industrial premises.
 
Daily consumption per service was-


Number Daily Consumption per 
Location Meters Service (lu ._
 

Central District (City) 45 1190
 

Other Districts 8 3540
 

53
 

Average daily consumption per service in the 53 commercial and industrial
 
services was about 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 usets of water.
 



H. INTERMITTEN~TSUJPPLY 114 DISTRIBUTION SYSTEMS 

Intermittent serv-1-co in distribution systems -Fa common occurrence 
inCosta Rica ard is clzosey linked with water s Ttis, in the absence
 
of water,waste and to a losser,extent leakage, as indi ted by excessive Iper . 

capita consumption relativi to trl.O n there are few ifl any supplies in 
Costa Rica which are not of continuous,.L supplyn=.watez, ----------
all parts of the distributicn ,,yst-nm., To the extent tho;5e deficient systems 
may' exist, they woul.d tend to be special cases; stch as w.,ere there has bean 
phenomenal recent popula'.or gpcwth (Metropolitan San,Jose), or a few houses 
in a community located on very igh gro' nd compared with. that of the storage 
reservoir., 

There is a'lso a terdoicyv .-:Or a vicious cycle to develop in mariy 
cases, although there is no-cloar' cul; correlation. Waste creates intermittent 
supply conditions, these conditions in turn encourage people -to store water 
on the premises in oil barr e.ls1 or othebriise. When the water flows from the 
faunets only at night, tho fa.ucots arzi tlunsd on before rctiring ,",d left 
open all night. The weter tora in this-'r~iir is generally only a very 
small fraction of that which overflows to iwaste. This increased. waste in 

x
turn generates longer lasting and more e tensive intermittent press e condi
tions. To a minor extent, this cycle may be partly offset. by curtailment of 
leakage as a result of lcw prosnua'e conditions arid by reducsd q-ows tUhlough 
faucets and other outlets which may be left continuouoly open under -2l sets 
of conditions.
 

A consistent relationship between irive iattent service and the hiS-. 
tory of improvement p¢ ojects, by the Ministry of Public Works was noted in many 
outlying supplieso La.,geJ..y, th, supplies where sati-cfactcry pressires were 
reported currently ware isuppiies where additions to capacity had bean raoently 
oeu'ried.on by the.Minstry - .
 

Due to marked diffier3ncos in clovatIon -ithin the ave,. se ,rvedby 

some systems, localiz, tion of interrittunt .s:-vice to highser parts of th . 
system was common. T.us, it w,.e possible to obtain:two diffl'ent answers to 
inquiries about pressur-e cond-tions .fromlocal rasidentsq depending on place 
of residence.
 

The prosence of oil' a .s for water storage w,,. employed aon ,. 
index of interittent delivery condition,. In more pro.perous aasiE q1u:ry 
was also made ra £cilitics .and.I2fdp..Ip s3 within dwell%s to. elevated'.s' r ' 
ings. These private storage .c,i-itiles did not &lways pioidde sat.ifc ory 
indices. In , ruraL cozinunts,, ,it, ten.f.atent.. ser vice in some pa. s of, 
the system biK with fow or n,: oil ba.-a'ls, cost was. an inlAibitanzt The cost 
of an il barrel is 30 cl ,,s ad. i...-pae cost incl'u dingvm.,d: tion 
of house plumbing is about 40 coconos (0600), equal to the _Ler biU for 
nearly 3-1/2 years,, 

Use of any wtrstorzoofailt wa-, prohibited ', odiwlrICI(l 111i 
some small cmuitei Tesrdnoewr onfor,,ea~le 1beca%.sp theo e 
supply manager was aou, i e monOply. Wh . this did, ot rO':. 
storiage tarnks fr'om baJi-n. by ha_ it d- d s rvt as an fctilo' w 

......................... ,-:7:/.......................................
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Intermittent service in outlying areas was reported or observed in
 
the following communities during field investigations:
 

AlaJuela Province
 

1. San Rafael de Alajuela Cantbn (Some houses have no water all day4
 
in spite of recent impr'vements 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 Cant~n (Very poor delivery conditions in main system
 
serving El Tejar, San Isidro and part of Tobosi. Service only at night in
 
one-half of L1 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).
 

HerediA 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 dwring field visit in fartherest half6df system).
 

Guanacaste Province
 

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

10. Information on pressures in the nine systems in the San J6s6 
Metropolitan District will be found in Appendix "At#. 

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 ?regulartr service. 
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Average consumption in the 13 deficient supplies was 103 gcd, 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. DESIGN CRITERIA
 

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

In San Jos6, 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 designed for a consumption of
 
80 to 100 gcd for the estimated population in 20 years End a maximum hourly
 
demand of 1.8 times average daily demand. Ordinarily, there is no addcd quan
tity for fire protection. Fire hydrants are common in only the larger systems 
(10,000 population and up), but they are very small in size and are seived
 
only by street mains sized for domestic demand. Guadalupe 9 s new system has 
a fire hydrant in each block in the commercial area, and hydrants arettwo
 
blocks apart in the entire residential area. This is the most complete sys
tem in the country insofar as fire hydrants are concern-.d, Usually no added
 
quantity is provided for industrial demand. In Sar Jos.i, limited provision
 
is made for industry by zoning. Adequate water supply is a prerequisite for 
industrial location, even though there is no evidence that 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 is to increase per capita
 
water consuOtion to a level where a large part of the fut-Ure reserve capacity 
is utilized by present excess consumption. This situation i- fur'ther illus
trated by the fact that, while per capita water uJ_ v-. ox:.o,;:sc :.n systems 
with intermittent delivery, it is 30) higher in supplies .'th conti'nucus dei
very (Section VI-4: of this report). This incremental irnci ,is aiol-,e is con
sidered adequate to satisfy net comrunity water needs before making allowance 
for w;aste and leakage. 

411 1.1uch small diameter pipe, 1/211 to , has been uised in disrib'&..dn 
systems in the past. However, the trend is towards larger pipe. Guadalupe 
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 411 diameter and greater 
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have usually b3en cast iron. Smaller pipe is usually galvanized steel. Cement
 
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 little 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. Its present condition
 
is not knowni. San Jos6 and Liberia have used a small amount of reinforced con
crete in t.ransi insion mains. 

House connuct:Lons are usually one-half inch galvanized steel with
 
rigid connections to the main. Guadalupe and San J6se 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 J6sd 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 alsc 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 revealed 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 con
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 cohditions.
 

For this reason, the systems reported on in the Matamorous Rcport

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 indicated
 
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 systems with
 
an average per capita water consumption of 100 gcd, or about 40 gcd r'ounded
 
off after providing a small amount of reserve storage. For a system with a
 
water consumption of 200 gcd, the required storage volume would be twice, as 



much, These figures are based on the assumptions that the daytime 12 hour 
consimption rate is twice the average 24 hour consumption rate and that the 
rate of flow in the transmission main is uniform. 

Delivery 
Conditions 

Number of 
Systems 

Average Reservoir Storage 
Volume Gallons Per Capita 

5at1psfactory 12 50 
Unsatisfactory 11 21 
Unclassified 3 5 
Incomplete Data 4 
Total 30 

Thebe data demonstrate a correlation between intermittent delivery 
and lack of reservoir storage capacity and indicate that in some inadequate 
systems at least, more adequate delivery could be achieved at economical cost 
by providing more storage reservoir capacity. However, it is noted that two
 
of the 12 "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 a reservoir capacity of 47 gcd indicating excessive water waste or leak
age, a grossly inadequate distribution system and/or lack of reservoir flow
 
elevation. In this particular case (Puntarenas City), the per capitacon
sumption rate is believed to have been normal at the tLe the .atamoras 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 sedimentation tanks pre
cede slow sand filters and usually arq designed for four to six hours theo
retical detention. ith no collecting weirs and lack of baffling, actual de

tention time in deep basins is much less. Outlets are usually simple orifices 
or pipep. 

Slow sand filters are designcd for rates of 4-6 mrad. The minimum
 

sand depth is 12" and the maximum usually is 18". Either local river sand or 
beach sand from the Pacific Coast is used with offective sizne ranging ftom 
:2 to 440 rm.i. Little attention is paid to the unifoxmilty coefficient* 

Ohiy dno rapid sand filter plant has been bilt (G Udaalue 1958) 
Followvig axe the design features: 

Flash mix 

I41chtriioal flocbUlator 30 mtih dctdntiont 

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

Filtration rate 1.9 g/ft 2/min.
 

Sand-24" depth, effective size .35mm.
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Air and water wash-O0.47 mg o f clear water is required to wash _thle 
filters. Under present oprating conditions this is more than"13% 6f ths 
plant outpu:o... 

CJ. WTER QUALITY 

Te thre generally.recognized indices of water quality in potable
water-systemsmabe cmaysi eas ifie ass----

. Evliation based on appraisal ofo, physical characteristics and 
facilities, operations and msintsn~nce practices and so-urces of supply. 'Where 
-the source of supply is polluted.disign and operation of 'treatment methods. 
and practices is invi'lved0 -

-0. Presence, adequacy and reliability of disinfection equipment,, 
with or without other t.reatment. 

I) ~ Results of bacteriological and chemical analyses. 

a. a The 95% of Costa Rica's potable water systems which have springs
 
as a source of supply probably merit high ranking in freedom f-om conta ,yna

htion The springs are generally at high elevations with few.or no
azard. 
habitation5 above ftwx and those vrisited were weLl protectedagainst entrance 
of coni-,ninated surface and shallow subsurface watsrs. There are no pump~s 
or suct-ion lines in th6se"yetoms. -Strag8r,-G-voirs te.4 to be either e- *t-, 
tirely above ground or only pmrtially depressed in shallow excavations on 
hillsides. Depths of cover of transmission msins and distribution systems 
tend to be ahallow, with con quent le ning of ground water conttmination 
hazards0 

While -4t is nct intended to imply- that all &lzensother than the 
distribution systems are stru,tuarally perfect from. a "standpoint of contami
nation hazard, the principal weakness in terms of water quality lies In tho 
distribution systems an~d houeo plumbing systems. While thElse might be gem
erally satisfactory from a nanitary standpoint umder continuou's pressure
 
conditions, the wide--spread prevalence of intermittent pressures in distribu
tion systems and, in some mnicipalities,, of consequent underground storage
tanks in buildings as elemtnts of pneumatii pressure9systems, introduces 
physical contamination hazards which are diffiult 'Lo appraise0 To these are 
added back siphonage hazards, especiall, those within multifamily, dwellings 
and urban commercial structures, whi~h are a-so crea ted by negative proasure
conditions in distribution lines and building plumbing systems.'' 

-'_ The fact that intermittent delivery and negative pressures are seldom 
systemwide, that plumbing hazards '.ry from building'to building and tht 'the 
age and condition of distribution-ribud I.fl8, I-exp6sure to leaky re-conditionomi
 

7.nated ground water~ conditions, can vary~widely within diffe.ent parts, of,. a 
single distribution system, indicates that contasminatton of the water supply
is likely to be sporpAic inw urraics- and sce~ttered~In location. AS a re
sult, it is possible for limited bacteriologic sample collei'tions to be made ' 

http:wash-O0.47
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orer 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 subject
 

have been performed.
 

2. Disinfection Equipment
 

Only four systems aroknown where chlorination is actually being car

ried on. (San Jose, Desamparadoes, Guadalupe and a company-owned water system
 

at Golfito). All four rely partly or wholly on surfaco supply sources and 

chlorination is carried on at the treatment plant at low dosage rates (combined
 

Except in San Jose, there is no evidence of free available chloresiduals). 

some protection within distribution systems.
rine residuals which might provide 


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 Bacteriolo7ical and Chemical Analyses 

San Jos4 maintains a laboratoryv %orquality control (See Appendix 

"A"). The only other water laboratory I',the country is that of the Ministry 

of Health. There io 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 supplies 

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 the:-, potable. Most of them carry a high bacterial content and all
 

are turbid follc;'ing rains. All carry colloids which pass through the settl

ing basins preceding slow aand filtration, and in some cases even pass through
 

the filters. No surface supply, after filtration, is deemed satisfactory by
 

the Ministry of Health ithout 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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K. CORRELATION "BETWEEN DIARRHEAL DISEASE AND AVAILABILITY OF PUBLIC WATER 

It wa irnpoqsible 4o etablidfih an* eintr e iati 6 ri bte 
th'' i lJbil3Aty of public water sdppll1s Mnd diarrhAeal disease levels di~r
i<n th6 6oirseof our brief,' reconnaissahce stdy 6" 

In the th~ee' pi~oVinces (ol' a tptdi of s'"An p~b'vincdsr ~h ~i~ 

4t6,6Aiity eates for' gdst-roent4Ati aiid for' totil inl'ait deaths werb signi' 
canrt4 lowdr than In the other tout 0iIrlrcs6 (Sibe Ajpp4ndix B). The 111ow 

rate' t prd*ifces wel*-e A1ajl.1sla, Heredia And San JoS6. 

However, the r'ates were disproportionately high in Cartago Province' 
which occupies an intermediate position in' 1perc'eit served". The provinces 
where the total population is much more inadequately served,(Lieon and 
Puntarenas), had only slightly higher rates than Cartago. although materially 
higher than in the "'low three" provinces. The province which app~ars to be 
most inadequately served (Guanacaste),'had the lowest reported gastroenteritis
 
rate and had essentially the same infa~nt mortality rate as the most favorable
 , .:..............,...................,.... 

, :., 7 f t ,' i ,% "% %: < : & ' h, - , -;% ; ?. - t , .:3 , t L; : 
;>T;.: , < : , j . ,:.¢. , ,q %,;.] . y ..'- -r;, ,%;< , . , . c ; . & ..k,%.~i/ ¥ t '{ 

province.
 

: ' ;'' f * " 7& : : k * ' ?:: ? , '-L '! L ''' :' ,IL:; ; ," q a

The only canton of 65 in Costa Rica which is unserved by i-public 
w~ater supply (Buenos Aire5); had the lowest gastroenteritis and infant mortal
ity rates'amont the seven canton's in itsprovince " (Puntarenas).a x ;' 'T :'v.< < j':, ' -T ,? > ; % ' ? ]" ' , U ; "';!,;: t :::*:'7 "7 x " The, <,' gastroen--p. 

teritis mortality rate in this cant6n was less than half the provincial aver
>' f : ;- : 'i,> : ". . { - t • -

< 
' 

: , 
q T ,./. ;,.U ''Sp "• :: i< " . : "' 

age. and was materially lower than the national rate (106 vs 138). The infant 
mortality rate also was materially -lower than the national rate. These re-, 

"; " = V ' "*>;" L># ,, : ~r'7/ : : :; . ,>? : : ' : . ";' 7 ' q' : ' , . '' :: ,; • : ,r '' r :.";""' : " 
sults are for the Live year period 1953-57.'
 

Results obtained from this limited comparison indicate that the 
establibhinent of any clear cut relationship between diarrheal disease and 
availability of water based on piped connections ,to dwellingspla'ces demands..
 
a far more precise study with primary reliance on morbidity rates, obtained
 

,yspecial study. The fact that virtually all urban populations~ are connec-'; 
ted to public water. supplies, that about half ofi the rural populati~on is 
si.milarly; served and that the unserved population is mainly. soatter~dand 
-hot- segregated i'n vital statistics records', precludes the possibility of de
veloping a large enough comparison group for satisfactory statistical analysis 
of mortality records (See Appendixc B). 
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VIIL FINANCIAL'CONSIDERATIONS INVOLVED IN WATER SUPPLY
 

A. PRESET FINANCIAL S1?.UC.JRE 

The established f.'nancS.Lal pattein of community water supply 
development in Costa RFica .s for all, or most of original cost of construe
tion and for principal replacements and additions and betterments to be 
paid from general funds of t.he Nat Iorial Treasury on a basis of line items 
in appropriation asts.. hiF. work is performed by the Ministry of Publi.c 
Works,, It Is uncerst.:.d that each line item cover's specific work in a 
specific community and t-hat prcjects are selected on a basis of community 
interest, t-chn.;.ca± judgemen6t of the instry of Public Works, and the 
interest and prestige of indi.iridual congressmen 

Local '.un tt. s. on .he orher hand, are basically responsible 
for the manag,1.,znt -:wist...ng.y3trs5, -icludling operation and mainte
nance and mir r repars. The. manag.mnez:A costs are paid from general 
funds of the. mcuaia]ty as re -rveLfro:m wa&er revenues, local tax col
lections, ana E.-urnxions frjm tt national government, 

Due, pe.naps., t.,.) -i:eai7..y re-,r-ogressing physical conditions in 
comunit.y wat,'.r supplies, and tl'.. iak of :increased. appropriations to the 
Ministry :),f Pbl.a:: WorKs c,op, wi.h these c-nitions, there appears to 
be an Increasing -:tendency on the part zf the Mi.nfstry of Public Works to 
expect municipal_ t ies to 3hcui.er a part of ";:,he replacement and additions 
and bettermers burden. fs inci.udes not o!-ly .Lirect local participation 
in the cost of specifA.c pr.,jects finanled pri;.arily with national appropri
ations, but also a ia'J una-rsr.arrling that some types of improvements 
(such as installation of water meters) are a i00% local responsibility. 
Analysis of recor"is of the 1L.n4stry of Pubijic Works for water system 
improvements zomplet &1 .n 19LL t57? sbows tha.t, :oca± cont-ibutions were 
involved in 26 of 102 proiects, These ,ontrlbutions amounted to 5329924 
colones (about $80,000), or I ,,f ,he total cost of 12M6 million colcnes 
(about $19 mill:,on - Since the. wa.,,r re-Venues received by most munici
palities in their general fund ac',oun-6s amount, to less than outlays for 
operation and mainta-.-nanr ,, the.se local contributions were derived essen
tially from other .nan wa:xr syst.,in receipts, 

In aJ.! ysL.ems v, .it d<Lth phased programs of water meter 
installations, scheduied_ financing was from i-.'al funds. 

Except for th. _.ty of San Jose, there appear to be no local 
bond issues or arher long-term ei . liabilititi:s for water system improve
ments or any other publicirmprovements, Availability of short-term 
credit, in the form otf ce.rred payment. agreements in connection with 
materials and equ.Lpmenc. Vor water system improvements, especially for 
water meters and their appurtenat:an parts, was noted° However, the indi-
cated cost of such cred .i. was hgh. 

SCISP also ha,3 paid part )f the construction cost of some 
public water system :mp-,oveiments,, Its role in this respect, however, has 

http:3hcui.er
http:t-chn.;.ca


- 80 

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 

Per Carita Cost
 

Detailed construction costs were difficult to obtain. Practi

cally all of the water works construction is done by the Ministry of Public
 

Works; hence, this is the only source of information available. Detailed
 

breakdowns were not available; therefore, in most cases, this discussion
 

must be in generalities. As stated elsewhere, the vast majority of the
 

water supplies are simple, consisting essentially of a spring, collection
 

tank or box, a transmission main, a storage reservoir, and a distribution
 

system. The spring, coliection tanks, and storage reservoirs are of con

crete and are relatively 1.nexpenaLve. 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 irddely, depending upon length, 

and thus materially infLueinces any per capita cost figures. 

In 1956 sthe Publhc Works Ministry constructed 19 "newl' distri

bution systems at. a cost. of 2, 760,000 colones to serve a population of 
-f 71 colones.56,811 at an average per capita cost 

aIn 1957, 23 sysItems serving "4-,51 people, ware built at 

total cost of 4,511,000 colones, or about 102 colones per capita. 

In 1958 19 ystet.s tre bilt to:'.8rVe 46o049 ee1'. 

which coa 69QO7 59 O cc*Iones, or 130 ¢olces psr capita. 

The above represents costs of labor and material only, and the
 
should
Ministry of Public Works estimates that to reflect true costs, .25% 

be added to cover engineering administration, maintenance, depreciation 

of equipment, transportation of material, and other costs. 

Many of the foregoing projects represent extensions of existing 

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 followst
 

1957 Minis. of Public Works 
Projects - All T~es 

22 Projects -- Cost per Capita --- Colones 

Under 50 -- 2 Lowest 34 colones 
50 ..io--6
 

100 -150 --- 5 
150 -200 -- 3 
200 -300 4 
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 -- 4 
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 Population Served -- 22 Projects
 

Under 500 -- 6
 
500 - 1000 -- 3
 
1000 - 1500 -6
 
1500 - 2000 -- 2
 
2000 - 2500 -- 2
 
4200 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 -hA9 -- 4
 
5 0 - 7 ---6
 
7.5 - 9.9 	 -- 5 

10.0 - 12.4 	 -- 2 
12.5 	- 15,0 -- 1 
Over 15.0 -- 1 Greatest 15.2 meters 

Average 8.65 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 half the projects fell in the range Pf 50-1.50 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 the cosus are for material and labor only and a standard
 
minimum wage prevails, the costs 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 communities having populations under 1500.
 

The 1956 averages are influenced by two larger projects with
 
very low costs per capit.a. These represent partial reconstruction of
 
existing systems and do not reflect true per capita costs. Eliminating
 
these two projets, the nat cost per :apita would be about 90 polonee,
 

The 1958 figuires are greatly influenced by one large praeJet. 
which had nearly 45% of the population served by all projects, and with 
relatively high per capita costs .s project represents a complete 
replaceaent of an old system. if this project were eliminated, the net 
per capita covt woud be l! coionew 

The per capita cost ,.f providing water in Costa Rica is very 
low compared with UrS costs, This is to be expected for several reasons: 
(1)Little or no provision is made for fire protection and industrial use.
 
This permits smallc pipe sizes. (2)Source of supply development is
 
relatively inexpensive, (3)Treatment is seldom required. (4)In the
 
more populous areas, sour.es of supply up to the present have been relatively
 
nearby and the transnission maias are relatively inexpensive. (5)Except
 
for a few recent small well supplies, all systems are supplied by gravity,
 
and there are also no elevated storage tanks. In most cases, the difference 
in elevation between source and consumer is large, permitting small pipe 
sizes. (6)In .hemore populous areas the lots are small and houses are 
close to each other, making the number of persons served per connection 
high. This permits smallc-r pipe sizes. (7)Labor is cheap. 

As an illustration of rhe cost advantage of the simple spring
 
gravity systems, follilng is an example of a recent well supply:
 

Santa Cruz --Constructed in 1958 
Population 6,6149 (1958) - Design Population 8,000 - Costs in
 

Colones
 

L Total 

Elevated T ank 82,000o 18 
Distribution Sys[em 250,000. 56 
Pumping Equipment 650200. 14 
Wells (2) 5,200. 12 

49,400. 100 

While the distribution system is a replacement and does not represent
 
a completely new system, the above illustrates the appreciable added cost
 
(44%) where wells with elevated storage are used.
 

In maaking 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 
ih the coastal areas, (3) Streams will be used to a greater extent,
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necessitating expensi-e treatment plants. As a basis for estimating costs 
for future work, it thereforc seams r.asonable to assume substantially 
greater per capi-.a costs, and the following discussion is based upon a 50% 
greater per capita cosZ than was inaicatel by the analysis of the three 
years -- namely, 200 co1ones ($10.) per capita (rounded off value). This 
figure is, if anything, a l.ittl.e less than that suggested by the Ministry 
of Public Works. 

Future Cost Reruirements 

Estimrates of future construiction reouirements in this section 
are for the twenL.y-.ycal period, 1959-, 79. Compounded at an annual in
crease rate of 4%, the populati'n of Costa Pica is expected to increase 
from the present f .&mre of i.1 million to 2.5 million in 1979, or 2.3 
times the present figcu' The greater part of future construction require
ments is experted 1o be duIe Go this popiilation growth. 

Total water sys; cm con.Tt,.:tlon requirements for the 20-year 
period may be classified as follows; 

!o 	 Present backlog of overdua construction. 

2. 	 Added reT1:ronts of presently served areas due to 
population growth, 

3. 	 Inc:rease ..n pcerni of total population served due to: 

(a) Moderat, irncre.se in the urban proportion of the total 
ppuial--on (from about 35% to about 40%); 

(b) An av~rag, t.wofold increase in the density of rural 
pop. at.Lons which may be presently unserved because bf 
population spare.1s , 

4. 	 Dete'-.cration and obsolescence of existing systems. 

Tcward a~s..gnAt:g a pr:ce tag to future construction costs, the 
following assumpt-.us fiav- been madet 

5. 	 Backlog - pre-..r replacement and betterment needs - 50% of 
valua of existing systems serving 700,000 people. 

6. 	Per capiya cost for new and replaced systems and major
 
additions -$30-00 

7. 	 Percent Served: 1959 (700,000 <' 4] .J.r . 64% 
1979 ..... ..... 75% 

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

9. 	Average life of systems . .. . . .. .. . . . 30 years 

http:assumpt-.us
http:spare.1s
http:irncre.se
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The following estimate of future construction costs has been 
derived from the foregoing estimates and assumptions: 

10. 	 Present backlog - 7 x .5 x 30 . ... . $10.5 million 

It is rcalized that it.is probably not feasible to meet all 
these needs immediately However, they are 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 :immdiaLe construction, the cost of which is to be amortized 
over 20 years at 8% annually. The annual cost becomes 10.5 x .08 or 
$0.840 million.
 

11. 	 Additional population to be served over a 20-year period 
(1.875 -- 0.7 million . .. . 1.175 million. 

12. 	 Total construction cost of item (11)1.175 million x 30 
$35 million, 

Deterioration and obsolescence of remaining 50% of prI66eA 
systemns over 20-.year period: 

20 x 	G ? million x $30 millibn x -5 . a $ 74 miJIion 

AVfge annual 	 cost of items (12) ahd(13): 

-omillion . . . . o $ 2.*1 mil inn 
20
 

Annual cost c'f 	item (.1.8 

Total annual costs . $2.94 million 

Average population served. 

Io__8 .1'.million 1.23 million 
2 

Average annual p;r capita construction cost over 20 years: 

2?:._ _c z $2.,40 (16 colones) 
1Q23 million 

Remarks, 1, 	Except for immediate replacement needs, costs have 
been shown on a 4,pay as you got' basis. 

2. 	 IiRmediato construction of present replacement needs 
i3 obviously 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
:Log and imminent need for large scale development
 



of a metropolitan San Jos4 water supply bo, meet
future requiremeonts (first stage cost - 133 
,oioe3 ('r $20 per person served). 

3. 	Appendix A 'ontaino detailed information on con
str'iction c'st requirements for metropolitan San 
ios:, d rivzd from the Rader Report. These costs 
ara considered to bemore precise for the partic
ular area involved, than the foregoing national
 
avrzxag-so. Tnvluding distribution system costs, 
per capita construction cost requirements in 
mnnropil.tan San Jose are expected to be higher 
than nati.onal average costs, primarily because 
of more costly sojrce of supply development. 

The annual apital axpenditurio for water supply by the 
national govsrrxMent hav,: been _n the mg~r;.uds cf 6,000,000 colones 
($900,000.) for the entire couvry f_1.-r o'veral years or about $1o30 per 
capita served It is slg:aLf~sant .hat the inzrease above present expend
itures for future needs appea.rs tx be rwi-hin the i ealms of possible achieve
ment. 

The foreg,)ing fi-ur represent capital costs only. Past mainte
nance and operating ca's.s hav-.: b-:mn v-ry lCo and operating costs on some 
9f' h sirnplp qupp zo: t:;a tb r,,jnT 7aW. H"pwpvppj 4n t~ 
future more supplies w-il r-uqv 'eaim&nt which will increase operating 
costs substantially. MLfl.-t-CC ;n t.he past has been seriously deficient 
and to provide proPi r) . ntia :ci .Lncreased costs should be anticipated. 

It i 1 	 dt. ,.1rmatesdi.ffl,,:l.. .ri-vde 'aKt for operation and mainte
nance costs sinc,. ccndit.ins ar ;.o variable, Obviously, such costs will 
be higher in the San Joc ci..r'pz~iLan are.a ihan the average for the rest 
of the country, Aosui.ng th 0h costs will be 50% of San Jos~ts pro
posed rates of three cciorns pm.r m±,nth per ccnnetion($Oo45), the total 
cost per connec&J .)n wo Jd be 

Aicrtiz,,d'. :n ; st 

$2 4O p7r :apita p-., 
Per connccti,)n 20; x 

ykiar 
or 

"W$200 
$120 p

per month 
ar month 

Maintennc and zporation 
Total cost, per conno tion p.ar month 

$ o45 
$1.65 or 

C. 	 OPERATING AND MAIN'MNANCE COSTS 

Data were obtained n total water receipts and expenditures for 
1958 from most of the systems .iJted These are listed below by cantons 
(mnicipalities) For all pract.:ical purposes, the expenditures are for 
operation and maintenance, plus a 10% indirect charge for administration. 

http:Aosui.ng
http:appea.rs
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Receipts primarily represent charges for water consumed, but also include
 
in some cases a variety of othor c-harges, such as for water connections 
and meter rental, Receipts 

Loa Water Syi 

Item No. Pr. vinc e 
1. Ala-u -a 

2. Car'tag 
3. Ca-- .ago 
4. Carfago 
5. Cartb-go 
6. Cartago 

7- Cartago 

8. Ca bago
9. Guaac-ast~ci0. Guanacaste 

10. Guana,,ast 
11. Hcradla 

12, Herea 

13. Puntarenas 
14. Puntarxenas 
15. Pur.tarenas 
16. San 

17o Sari os 6 

18. San J- s 6 
19. San Jos . 
20. San Jose 
21. San ros] 
22. San Jos6 
23. San Jhse 

24. San joso' 


o Income to Expenditures 54% 

and 2xponditures are given in colones. 

and 

Aiajuela 

A vArado 
Cartago 
E Guarco 
El Paraiso 
Jimentz 
!a Uni6n 
Oroairr ro
liberiaU,-L6. 
Canas 
Herea'a 
Sto Domingo 
Esparta 

Montes de Oro 
Punt arenas 
Alajueita 

Cur ridaba t 
D:)saipara dos 
Escazu' 

G3L.cocchea 
Montes do Oca 
Moravia 
San Jos6 
'Tibas 

Operating Deficit 


Rei-Larks. Figures on eaxpenditures 

Receipts -- 1958 

Receipts Expenditures 
130,994 243,281 

1,848 3,350 
60,074 54,468 
3,375 17,289 

11,955 23,162 
5,339 2,930 
3,971 14,790 
7,705 11,890
6,000 895000890
 
8,500 8,000 

45,895 6684.,I 
21,017 44,79 
5,031 13,238
 
2,018 1,430
 

265,540 213,133
 
3,759 11,368
 

16,784 10,605
 
5,918 76,780
 
18,700 16,159
 
120,000 253,000
 
42,239 104O,13
 
12,576 18,495
 
984,861 1,500,000
 
24,706 52,800
 

1,808,805 2,769,471
 

o ° 960,666 

furnished by the cant6ns 
of provincial capitals included an overhead charge of 10% to cover costs 
of administration, but this charge was not included by other cant6ns. 
In the interest of consistency, a 10/ overhead charge has been provided
 
for all cant6ns in the foregoing table 

Except for Puntarenas City, where the system is owned and 
managed by the Ferrocarril Electrica al Pacifico, a public agency, and for
 
San Jos4, none of the cost figures included provision for depreciation.
 
In the interest of consistency, depreciation costs have been omitted for 
these two systems in the foregoing table. On a cash basis, the Puntarenas 



87 

system shows a profits w th depreciation in the amount of 103,411 colones 
included, it shcws an opcrating def'icit of 51,000 colones. 

On the 22 eant.ons ii, this table, 15 operated on a cash deficit 
basis in 1958, vi thout+provision for depreciation and usually without ade
quate provision for t-epairs, operation and maintenance. 

1Mfatamoros Report 

In the Matam.ros Report, an attempt was made to evaluate the 
financial coauL_-o.n of 23 c1 the 35 6ystems surveyed., The evaluation was 
on a capitalized cost, basis. The annual cost of maintenance, multiplied 
by the age of the system., was added to the initial cost of ccnstruction. 
This total was compared w.I.th annual receipts, multiplied by the age of the 
system. Credit, was allowed for the ccllection of delinquent accounts. In 
the case of Car, ago Ct1y, for axample th-is credit amounted to about 7.5 
times annual receI:.p., In one css (such as El Guarco Cant6n), deprecia
tion was , to the cost The reasoningcaptalized ad.ed of construction. 

behind this j.s cL.ffult, t,:btndersand.
 

'fTwnty--no ':f bh 23 systems were found to be operating at a 
loss; two were p.-'a F al, a ptnofi,t- In one case, the annual cost was 
about 10 times the annual incoeri, 

T~hr~dci~i ;grea-g..y under estimated in many cases. It is 
likely that. r,h-s was ].c.ausc of _riadequate information. The cost of con
struction of _ City, example, reported...... :ys.,t ,a.no for was as 
100 thousand coic.es and ! he age as 62 years as of 1954. The estimated 
population served i lL-5' , represcniing a capital cost of about six 
colones pe.r pers-,n (ab& d for the system. Wile the original cost 
of this system e. ualiy may, have boen 100 thousand colones; it is apparent 

as .x.s-.ed and betterthat the system It In ]95! Included many additions 
ments .- % additions andmade since 2, h cost of' betterments was not 
added to the ini;,iai. cost. 

At a p,?r capa a cst of'$20 to $30 (1M-inistry of Public Works 
nation-wide avcrage 'sYLL-ae', the capital value of the Cartago system 
on a present worth basis be'forr 6 prs(,iation, may be approated at 
$325,000 ,o $500,000 )r 2-3/4 to 4-1i4 million colones vs. th e 100,000 
colones value used,
 

D. WATER PATES
 

1, Flat Rate Systems
 

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

The commonest flat rate tariff is three colones per trimester
 
for residential servJ.ces 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 minimm rate of metered services 
represents the lowest water charge to any metered service, this figure
 
may be used in comparing metered rate schedules with flat rate schedules,
 
although the flat rate tariff represents the maxi:imum 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 col.ones per trimester. 

These rates have been converted to a northly, a per capita and 
a doilar basis, as follows. The per capita conversion factor used was 
six persons per service. 

Lo.es, TipcgwI Highest 

Char-e per Service per 0onth - Colones .5 1.0 3,8 

Ciargc' per tapiL.., o-,r :,',mmik, - Colon <s U.0/4 0.1'/ 0.63 

Char:e per Servico p A omth - Dollars a0.075 . .15 , 0. 57 

Charge per Capi, p-r >ontLh - Dollars .2O. 0125 $ .025 0.095 

ALthough there was ins,,ufficient data for definitive ,roif, the 
figure of 14 cents 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 aeeiThe minimum average and medi.an costs of water 
per serVice pmci month are a smalL fractLion of the minimum cost of eledtric 
lights in aMeab of Iow economic level, in Costa flca. Even the highest 
water rte is only L3 of the average electric energy bill for all residen
tial austomdrs of the Campania Fuerza y M. 

Mlany interesting patterns in filat rate charges were encoutered. 
In some cantns, the rate varied in different districts. In some of these, 
differences in economic level were offered as an explanation. In one cant6n 

with a rate of three colones per trimester in three 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 

6
in this cart n also varied, being 30 colones in Lhe 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 connected to power lines and to have a inimum of three light bulbs 
per house. (Pinimum indicated light bill six coloiies per month). 

In some cart 6ns the flat rate was detcrained by the number of 

faucets per service and by the size of house connection line. In one cant6n 

the miniumm flat rate was 4.5 colones per trimester for up to three faucets, 
provided the house connection line was iot over 1/2 inch in diameter and 

provided a 3/16 inch nippl.e was placed in the house connection line. With. 

out the 3/16 inch nipple, a penalty rate of 24 colones was charged for up to 



i
of d t onec on ine, startin i3th ,-1/4,3inch in size.
 

cooe~ rtrimestier fZor ordinary residnta services and lO €olones fo~r~
 
famr wit'h potato washing-equilpmn'to In Sto. Domingo Canto'n,,whr the :
 

residential 'rateIis three conoes per trimester.,. farmers who use the public.
 
wae suppl f,,'rctl;waeigfcilitiespaythcomrilaeofou
 

• €~olones per"trimester. ' ' i
 

; ::":,,. All of th parialymetered systams,are located: in provincial'!:!
 
:
" • capitals or'in metropolitan San Jos6, Known metered supplies up to the .'

43-1-89'- 6 . 
•. 'present time are listed below. 'Heredia., a' provincial capital about five!.i
 

Smiles from San 'Jose', also.is planning to installi~meters on a phased program#
 
'~At least three of these supplies .(Lan Jose', Goicocechea, 'andAlajuela) havei..
 
plans for 100% metering.: The plan for San Jose' is very firm and shouldbe ."
4 eapaao 33 31 

, achieved with-in three years, I ." ., ." ., 

ConnivWae Supplies With Meters in Costa Rica 

i' Total No ' ' No, of % " i:
 
/'
 .Ganto'. . Connections Metered Connections . Metered ":.::

Alajue.a (D) 3,600 '3 9' 1% 

- readmy iohrn* ae-cags -o-seil400,- -Iner -or--narat lt r-aeGocoecnea'(C)5;W4)09%
 
34. ~ ~ ~ ~ 2 IMeterediinWater jo eRmlahtesdnii.rt he~ atruss i 

Grecia ,(D)1 03
 
and oloefor 

farersoithsupotaoes g n In Stfveof thomioaintin, whereithe 
cooIsfrormastior ornarytered enrtialseris 10 lo~h 

hiceGeqip 

rDaa repo e ae cfor partcular metered supplestwhich variouslymy
 
be either cantonwie (C)or distritwade inas indicated.ent'-.-r1/4 inc
 

of Presence of meters 1954 noted in N iln Matamor s Report ther det
 

known.
 

.. in 1958e
 

http:eRmlahtesdnii.rt


meter registration is on a cubic meter basis and @ll rates are on a tri
mestral basis. j 

Four of the Aive t'suppl Ies have mirnium charges~of seven and nine 
c~oons,.prktmet r~The,-quatity of wate:r which can be used without 

exedn he iiiv chdge'id"43,O galo, 152,800 gal., and 710300Ogal.P 
per trimester respectively for the four communities. Using a figure of 
six persons,,per house, these are equivalent to 80 gcd, 90,.gc.d and 132 gcd 
respectively. These consumption rates would be 20% greater if a figure 
of five .,persons per house were used. 

• The indicated objective in setting metered water rates appears A" 
to b6 to establish a tariff and a .inimum water quantity which, -i.not,, 
p.enalize any metered water user compared with the amount paid and the 
qraantity of water us~d by the average flat rate user. The Puntarenas 

~water supply ian.%ginent, for example,' izsued a public statement in 1956, 
demonstrating that th6 rnin± m etered r~te of fline-colones, per trimester { 
permitted water use.a.a rate of 11.2 gtd as comparedwit h an average 
use OP 95 god by all consumers, flat rate and 'Ieterbdo The flat rate 
charge was the samie as -the minimum metered charge, Thus, the objective 
so far in installing meters has ,not been to discourage the, prevailing' 
liberal use of water, ±.ncluding substantial lorastage,, or to increase rev

/ ., .enues significantly, but rather to pena:e only the gross waster of, 
* water, 

The concept of discouraging gross waste is further exemplified 
by the adoption of an ascending scale of Unit 'water rates in all five of 
the metered supplies. The lowest, rate per gallon is9 for the minimum 
quantity used. In Puntarenas, for example, ther cost per cubic meter for 
the first 200 units is 0 45 colones,. the next150 units cost 2-1/4 times 
as much, the next increment costs 4-1/4 times as much and all co option 
beyond that costs nearly seven times as much., 

rate CostaA ica is.demonstrated by metered
asThe low co&it of' water in' 
rates as well asby flat rate charges. In the four metered systems with 
minimum rates, the cost of 1,000 gallons of water in the minimum indre'
ment varies from 0.13 to 0.23 colonies (20 to 3.). 

'-'San Josd is prepaing a tariff at the present time which will 
double the minimam mterad charge from hieVolcboe ,prtdot , 
A base rate of 0.15 colones per trimester will apply for the first 260, 
cubic "m(ers of water used (equivalent to 127 gcd consumption and 8:50
 

* per thousand gallons). This proposed rate schedule is based on engineer-

ing estimates of operating and maintenance costs, including installation; 
of meters, but exclusive of construction costs.
 

In$Tntarenas City, there is a meter rent charge of 2.5 colones 
per trimesterin addition to the water quantity rate-schedulee Consumers r A 

who wish to have their meters tested for accuracy 6f registration bjr. the 
water supply management must deposit five colones. If the meter is-found 
to be accurate,' the deposit is retained; if the meter is inaccurate the 

Undid1
deposit is refunded.
 
p
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3, Trend of Water Rates in Relation to Other Prices 

nquiry was mde into the historic trend of water rates 

relative toliving costs and the cost of water supply materials. Mr. Francis 
M. Dimord, USOM City Planning Advisor supplied,a large part of the Costa 

0csts, ,the Index of Retail Prices suppllei by the Department of Economic 
.	 Studies of the .Central Bank of Costa ithca has. been:used since itwasi . 

possible to obtain annual figures for this index overt a longer time spa~n 
(J 6758), than f'or any other index,, Rwever, the ??Price Index for the. 
Average Consumer and Worker in San jos4? was obtained for the period 
1952-58 and it is noted these two indicos are in agreement for the compar
able period. This latter index is prepared by the Direccion General de 
Estadistica y Censoo. Information on plo i ncome by occupational 
category was obtained from the same office, but only for the 1954-57 period. 
Average wages and salaries of non-governmental employees increased by 18% 
for the lowest increase by catcgory to 70% in the highest. 

As 	an index of wawter supply materials prices, the composite prices
 
of finished steel at Pittsburgh, Pa., USA, and of cast iron pipe FOB N.Y.
 
City were averaged together by years for the period 1932-1959, using 1932
 
as the base year (value 100). For 1930 and 1931, the curve is based on the
 
steel price only, This combined index provides a measure of the.price of
 
galvanized'steel pipe and cast iron pipe, the principal cost items in water
 
supply construction in Costa Rica. The 1959 price level of cast iron pipe
 
(532) was ppn iderably greater than that of finished steel (326). The
 
,retail price index provides a measure of cost of living ij@ hence an index 
of 	the relative price of water and of the cost of water supply operation
 
and maintenance, The price index also provides one,measure of replacement
 
costs, which is potentially significant in Costa Rican minicipali water
 
rates because, by law, depreciaticn is an al!6 able charge in setting these
 
rates. "
 

,;A long tein record of water rates (minimum domestic flat rate)
 
was available only for one supply,(San Jose), The San Jose'figures are:
 

VMinimum 	 Domestic 
Year 	 Flat Rate (Colones. er Trimester)
 

1901 " 	 .0 . . 

1914 	 6.0 

1921 	 9.0. 

1959 	 9.0 

1
1959 (proposed)-'. 	 . ,0
 

4Metered Rate 

I 
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As .another approach, the records of thefe- of-Econoc. 

Studis of.tho: Ministry of, Econoics' and Finance (see Section IV.D) were
 
consulted for ~±nformation 'on appiova1 action on muiiipaJ. applications for
 
water rate changes0 ,'Thi s iiformation was supplemented by. direct- inquiries

made of municipalities in the metropolitan San Jos area, for informnti, 

on- water rates i~n previous years. .~ 

. By the3se two procedures-s'it was possible to obtain data for the
 
period 1930-1958. Data fr6m the first source represents the new rate
 
adopted in a givin year rather than the former rate. For 21 of the cantdnsfs
 

'from which past rate information was obtained, we also hadinformation on .. 
the current 1959 rate,, obtair',,d by field visitation. The average for these 
21 nimicipalities was used as a plotting point for the year'1959 in Figure : 
Records for prerlous years were grouped into five-year periods with the 
-folloi-ing results:;

r
Domestic Flat WaticeRaes-:by .Year Periods' 

." " Number .of Rate Per Trimester 
Five-Year Period Municipalities :(Colones) 

1930-34 18 2.4

1935-39 2.8- -. -17 

1940-44 20 3.7

9- j/ 0* 1945-4% 53 3.4 

1950-54 .24 -.. 4.6
 

1955-58 12 645
 

1959* 21 4-5 

*Actual Present Rate 

The rate data for 1930-58 are' baised on the high 'side in'two 
respects. Most ofth data 'for this period are fQr municipalities which 
made application to change their rates, generally for' an increase. the 
true average rate, however, would include muicipalities which did not 
apply fori-a rate increase during the-period. Conseqently the 1959..rat" 
figure, which is a composite of mnicipalities wh~ich have-changed their 
rates recently, ard also of other municipalitied' ybich have no4jckqnge4 
their rates recently, more corretl ie~sentais priesent a e' ie 

Theother measure of biasis the :over-repr esnat 

politan' S n JOS mniipalitis in ,the averages .iNL "0a Ml iki.Gsetedv 
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in this 'area tend to have higher rates and apply more frequently for rate 

increases. 

in order to correct for the first error, the curve has-been 
smoothedn gre- 2-by-ext ending a. straight-linefrom- the- nitial-fve-,..--
year period to the actual' 1959 rate plotting point for the miuni cipalities 

''involved. This line also approxmates a "line of best fit." and represents 
an 88% increase over 'a 29-year period.' 

A comparison' of water rates, retail prices and iron pipe and 
steel prices follows:
 

%Increase In 

Non-Governmental Period Water Rates Retail Prices Iron Pipe and 
Employee Income Steel 

1 932-5 9 77% 429% 

1936-58 58% 225% -

1930-59 88% -

18%1 to 70% 1954~-57 

E. COLLECTION OF WATER BILLS 

During the process of collecting information on number of waterconnections, watez rat es., receipts and expenditures from,various-canton
 

governments, data was also furnished on the amount of unpaid bills In 
somecant6ns where there was a separate water account card for each Customeir 
random samples of cards also were individually inspected. The t6"ibul tion by j 
cant6ns which fo1ows lists the. 4) actual water incoire forll958 b) amount 
of delinquent accounts as reported, c) theoretical mitlium ahnualiincome ahd; 

d) percent of actual income to the theoretical minimum income.
 

The theoretical minimum annual income was obtained by-multiplying
 
the number of connections by the residential flat rate on an annual basis..
 
Ii a w cases where the number of commercial sources wgs khbwn, adjustment. 
was made for this item in the theoretical incomes In all cases, the theret_ .
 
ical income as computed understates the true theoretical income since this
 
income includes supplementary income from commercial and industrial connect
ions (an additional income for most of the supplies listed), charges for 
connections and disconnections, penalties for late payment, charges for ad
ditional faucets and for connection lines above the base number and' 
size and, in the case of metered connections, consumption above the minimum
 
quantity. Thus, the "percent collected" column in the table would be in
 
excess of 100% in all cases if there were no delinquent accounts.
 

Generally, the amount of delinquent accounts reported, was for 
the year 1958. In -throecases, however, it was stated they represented
 
"several years accumulation~ll In most cases, payment's made in 1958 on
 



water charges incurred in'the'last quarter of 1957 and earlier, were-creded. 
to 1i958income. Thi~s countditcts ,the effect in the 1958 income statement of 
1958 billingsa paid in 195,~ 

_-Water ac ounts are- payable avery-thro-moths- atiend of-th 
triesral period. It was,,aid by, one central government r epresentative that ,
the' delinquenL, account item mainly rdresented water bilIs .wh.had become 
due at th q end of tho' last trlmesteri of :the precedingyear and wich Wlud 

then mnysijjyiess~ ~ ~ vifn~ i~e cas,be paid during the ):'lrst trimester of the follIowing year. That this is not K 
thecasinman sp~i1.e ~sevdonced by the fact that far less than 75% of 

the minimnm theoretical income (irn itself an understatement) was reported as 
having been collected in '1958. 

In,reieJwing a'ranidom sample of individual watd±' bill cards for 
72 customers in Esparta Cantin, for example, it was noted that as of June,8, 
1959, 27 had paid their bills duo April 1 for the first trim~ester of .1959 
and two 'had mde back payments on 1958 accounts. These represented the 
total payments rec~3.ved since January 1, 1959. In El Paraiso Cant6n$ a 
list of deinqu~.ent accounts was scanned; o~ne property owner owed water bills 
for a -total of 78 continuo-us trimestei-3 (19-1/2 years), and was still re
coiving water in theabsence of a public hydrant; service could not legally
be discontinued. It .was explained that the account was "igood"l since the 
bill constituted a lion against the property. 

In some -cantons, it was stated that the one water bill, item which 
was invariably collected was tho charge for making a new connection since 
this work waz perfomod by the' tfontaneroft and was done only*oni a prepayment 
basis. In conr tiesin which recant exctensions have been made to the 
distribution system, this itema can be an appreciable part of the total in
come and expenses repo,,,rted. In Herodia Cant6n Contral, for example, the 
charge for a water corriaction ona paved street is 75 colones plus the cost 

.of materials and labc-r. , 

in a few carntons, several utilities services are furnished by 
the rminicipality (including water, sewers, garbage collection and electric,: 
service). This is mainly confined to the central districts+of provincial 
capitals,. The indi-vidual charge3 for each utility service are combined 
into a common account. At the end of the year, unpaid bills for; all util
itie. are sometimes placed in a general deiinqueiit accourt with any sub- : 
seqv~ent payments credi~ted to this general accoirt Under such conditions, 
payments on delinquent water bills are not credi4ed to water income for 
the current year. 

The proportion of delinquent accounts varied considerably'by 
districts within some cant6ns. In Alajuela Cant6n, for example, where
 
about 50% of the connections are inLthe central district, and the y
ment record is outstandingly favorable (94 of theoretical minimum 
delinquent accounts in the central district were only 3%'Of payments,
but ranged up to 43% of Lpayme~nts in the rural. districts. 

L . 
• •i= +> I ,< + ' 
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1958 DATA 01 COLECTION OF WATER BILLS
 

Cant6n Actu:a1 InIIid Nwnber Min. Theoretical Perceen
 
Inco-o0tc- B:L1ls Connect.ions Rate Min. Income Collectd 

Alajuela 21.3,2 l 33,856 778 9 258,508 94% 

Alajuelita 3,739 4,8000 1037 3 12,444 300 

Alvarado J-.,84 - 3993 	 4,788 3 9%,'; 

Cartago 603 07k - 6215 3 74,580 81% 

Curridabat 16,784 8,658 941 4 15,O56 112% 

D6amparado- 5,918 -- 3223 4 51,568 11,
 

El Guarco 3.375 -	 611 3 7,332 46% 

El Paraiso 11;955 13,998 l/ 1445 3 17,340 81% 

Esca m 18,700 16:159 .200 4.5 21,600 87,D 

'snarL 531 - 460 3 5,520 91/ 

Goicoeshea 1.20,000 120,000 5000 10 200,000 60% 

Heredia 41,312 14,544 4130 4.5 74,340 56% 

Jirnenz 5,339 513 577 4,616 116% 

La Union 3,971 -- 1380 1.5 & 2 
3 15,346 26% 

Montes do Oca 42,239 98,812 3050 7 85,400 49, 

Montcs de Oro 2,018 - 200 1.8 1,440 1401/

Moravia llAiL33 21.,627 1438 2.5 & 

3.5 	 19,832 58% 
2/

Oreamuno 7,705 - 1168 3 15,716 49% 

Puntarenas 223,219 - 3092 11.5 142,232 156% 

San Jos6 984,000 985,000 22348 9 80,528 122% 
g1 2/ 

Sto. Dovingo 21,s016 61,688 2006 3 24,400 86/0 
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(Cont'd) 

Cant 6n Actual Unpaid Number Idn. Theoretical Pergent 

Income 1,"ator Bills Connections Rte 1n, Income Collecf 

Tibas 24,706 12,676 3,025 4 48,400 51Z 
Turrialba 22,361 - 1,622 4.5 29,196 770 

FOOTNOT1ES 

L/ 	Accumul.ated for more than one year.
 

2] 	Includes minimum incomo from commercial and industrial serviees.
 

3/	Specifically excludes known income of 4583 colones for installation
 
work. Eoo of co.nnections listed excludes 46 public buildings re
ceiving free water.
 

/	Net income for water fThrnished to domestic and commercial services.
 
No. of connections are as of 1956. Supply operated by an autonomous
 
authority°
 

F. FOREIGN EXCHANGE AN!D FXTERIIAL CAPITAL SOURCES 

1 	Gen2ral S atement
 

in conz.ids;-ng the subject of financing the costs of con
struction and rconstructfon of comimiity water supplies in Costa Rica, 
either at the present rate or at an accelerated rate, the central fact 
is that a majority rf these costs under present conditions is in the form 
of imported materiiJs and equipment. 

.AccordiLn to ,he Nnistry of Pablic Works, imported materials and 
installed equipment comprise 70,5 of the net cost of water system construction, 
with labor and indigenous: natrials making up the 301 remainder. A surcharge 
of' 255 is addei itc ;,h]is no1 ;ost figure for overhead costs incurred in plan
ning, d,.ign9 .ru... 9 superv.s.on, administration and possibly for over
head on some ccnstract±on euipment. Certain elements of this surcharge 

represent imported materiali and e-quipment. althovgh the bulk is in the form 
of personal services. Examples of imported requirements ari vehicles, fuel 
and office n s. It has been arbitrarily assumed in the following
 
computations that one-fifth of this 25 surcharge represents imported re
quirement s.
 

Imported requirements in relation to total cost for a 100,000
 

colones net cost, project are, accordingly, as follows:
 

Imported indigenous_ TA4
 

20
Net Post 70800 	 880
Surcharge .....	 0 2508
 

Total 75,000 50O,000 L25,OOO
 

Imported requirements .... 60/
 

http:superv.s.on
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ThuE~ainei'oasod 'rate Of Amater supply development could beachieved with 'mai 't ice of present , Patus in the balance of payments 
' 	 account. only byI.) increasingM pots,. b) decreasing other imports, 

c) exernial loand, d) inignous productin of mo're water supply equip

combinatirolni 

'Ihe 11/IA Mast ar Program Book for FY'1959--60 presents
-o 	

at' length' 	 .. .. •h - a -f s a e-men -an" b-L or-b 	 e -, - u --th m u in--;.---*,theoconomic st''dotbure of (Costa 11,Lca., Publish~d documents of the United 
Nations and th/$ inteimation,'l Monetary Fund also provide 'much detail on 
balance of tz'a ,do,, import an(ic other financial and generalxport, and 
economic 'stat:'istics for aIL niations. ; .'I 

InLthis 	report, there is little point in repeating this . .
infointion/Pn detail. The remarks are confined to a brief summary of 

* 

the previouisly stat1ed four "fpotential avenues of opportunity," plus
such more d.tailod commients as may be per'tinent to the water supply 
aspects.,1 

/7 From a va2.ue standpo-.nt, coffee is the leading export,'
($40,62.'3 mill-ion in 1957), followed by banas ($32.287 milI ion and cocoa 

'U .35/'milion). '1hess three items made up 92% of the total exports. At 
the present time, the volue of coffee, production in Costa Rica and the 
volumf& of coffee exports is-up; the price is down, The value of banana 
expor'to in 1957 was about,50% greator than in 1936.., So far as is known,
thera are no deveJlopnionts in prospect for other crops or industrial 
pro/Aicts to supplant. the leading roles 'of coffeoe and bananas. The 
trend of meat exports to the USA is undorstood'to be on the upgrade.
H&.4ever, the value of total exports on a per caita'basis projected into 
the future is believed to be highly unpredictable and it is doubtful if 
"• ediction could be made which wou.ld possess any reasonable validity. 
;Ti sject was not invest igatod in any detail while in Costa Rica. 

nDecleaed Iports 

In the 	thr'ee latest years (1955-5'7) reported in the 1958 
SUnited Nations St.atistical Ye.rbook, itporats exceeded exports in the

last two years by a wide, margin. This was partly dueo the after'' 
effects on crop production of floods in 1955. Figures'below are in
$ milIi on,, 

'1/ •Imports 	 Deficit 

1/1955 	 80.9 ~87-5 6.6
 

1956 67,5 -91,2 23-7 

'~5I 	 ~ '83 8 102 8 19.0 ' 

Too .. . .. 'J.' 
'... -4... 	 . . . ....... .. e e . f . ia i .. ) n "'r... ' 1:::':.:":%p : .z ic
. .. .	 •v i ¢ibp t a : .i;:O. 

http:standpo-.nt
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The Ihdu try-and Miningesy. USOM to Cosa Ric4 ha6 preparedan; 
ih bi ofe4 renA 'list f~'r t~ie bedfit 6f pe'so'ns 'ift~reatsd in devepng 
incilenos Production'. The soUr'ds df this inforin~tion areothe 1955 and 2,956
editions of "Comercio terior de Costa Rica," publishedby the Dirreccion do 
Estadistica y Censos of Costa Rica. . 

~Average fpr tetoyears 1955-56, imo~ by principal categories, 
were., 

Val.ue
 
$Mil-lion Percent
 

1. Food Products (33 classes) 12.8 15.1 

2. Alcoholic beverages and tobacco (five classes) 0.7 0.8 

3. Inedible Crude Materials (five classes) 0.5 0.6 

4. Mineral Fuels and Lubricantsd (nine classes) 5.4 64

5. Oils and Fats (seven classes) 0.5 o.6 

6. Chemical Products (32 classes) 12.5 14,8 

7. Manufactured Articles (64 classes) 23.4 27.5 

8. Machinery, parts &"supplies (64 classes) 22.0, 26.0
 

9. Various Manufactured Articles (40 classes) 6.9 8.2
 

'.84.7
Total 100.0
 

Of the four major categories (nos. 1, 6 7 8 and 9), the highest 
single class item in Category 1 was wheat flour (b-2'million)8a fo)wd by 
,ard arnd lard substitutes ($lo5 illion). 

In Category 6, the highost•cas item was f..tizr ($2.8 mili.on),, 
followed closely by copper ($2.7 million) and' medicinal and5 pharma-, 
ceutical products ($2.7 million). 

In Category 7, textiles and' yarns of all types were the highest class 
item ($7.4 million), followed by cement 4($1.6 million). The cement import 
rate was increasing. The aggregate value of all metal construction products, 
however, materially exceeded that of cement, although'the individual class 
items did not. The avorage~value oflcast iron water pipe and fittings was 
$783,000, total $1.07 million (about 7 million colones). Cast iron water Pipe 
is used to some ext~ent in Costa Rica as building columnns*,';Conver'sely, most 
water pipe in Costa Rica,,±s galvanized steel plipe since all pipe up to threes' 
inches in diameter is of that type. 

r
 

.S'~ 

4 

2 

4 
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In Category 8, items exceeding $1 million in value were buses 

($2.95 million),, passenger automobiles, including jeeps ($2.4 million), 
airpl. .'ad parts 01 million) and ($1.8 million).($1a ll tractors 

In Category 4, the value~ of gasoline, kerosene and diesel oil 
was $3.3 million. 

a baanceThe total potentiality of internal resources development from 
a blaceof trade standpoin't was estimiated in the Master Progr'am Bo'ok at~ 

$10 to $12 million annually'# These figures represent the value of -im-. : 
ported consumer goods which could be produced efficiently from locally 
available imported raw materials and or raw materials produced within the 
country. tt 

h. External Loans
 

There exist at present a number of international and U. S. public/i 
lending agencies concerned with developmental loans to newly developing /1 

countries, as well as loans for other purposes They include the World. 

'ank, the Export-Import. Bank ard the DeVeopmbtt Loan Filid. Ths6 & ineiii 
addition to the private capital market in the U. S. and European countries 
and such credits as may b- extended by manufacturers. There are no counter

. . part funds in Costa Rica on the ICA program. An Inter-American public lend
ing.z icy is also under consideration. 

,Up to the present, lo.ns fr commuy development 

have not been favored by these public lending agencies, even though such
 
development is basic to any other community development. Some water loans,
 
however, have been made, especially by the Development Loan Fund.'
 

The members of the survey . am . are.obviously not qualified to 
evaluate the eligibility of Costa Rica for community watt" supply d'evelop
ment loans from the several points ofview of these lending agencies. There 
are a few principles, however, which are basic to all banking4 9p9'tions, 
irrespective of whether internal or Lefrnal loans are involved. 

In the interest of assuming repayment and ,that socioeconomic bene
fit. will be,realized by~,he loan, enterprises which will yield &'prCfit.or 
at least pay their own way and which will be effectively operated and main-, 
tained, are favored as loan recipients. ,,The principle of basic soundness of 
enterprise still applies even when loan repayment is a general obligation of. 
government. s well as an encumbrance against revenues of the:'enterprise. A 
second principle is that larger governmental units, and.ij the loan aiounts 
which are involved in this case, larger loans, a e pre-f red to smaller units 
and small"er loans. This suggests that loans,udJ2%I be more readiy granted to, 
nationalbor metropolitan water agencies .than to individual municipalities for '<

community water supply development. Furthermore, the pooling"ofresources. 
whichwould result from $'Pl:water agency, plans would pp',adthe ribk as well. 

Any external loans of a development type which m'ight-iberepayable 
pnioprjal ourrencyJyrqlOi lessen the ''c ' t 'in 4±~nforeign 6-1" 

ing water supply development.,
 

http:prCfit.or
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.- ni ous Production of Water Supply 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 is; primary.: in the larger municipalities, cast iron 

pipe probably leads It is unlikely that indigenous production of either 

type of pipe will be found economically feasible in the reasonably near 

future, even though pioductioniof cast iron pipe by processes which are now 

out moded would be possible under present conditions. 

The third most important material is probably cement. At present, 

cement is used in coonrete for tLorage reservoirs, spring development and 

for a variecy of boxes to house valves and meters and in some cases for access 

o"transmlssion lines, 11se of cement probably will increase materially in 

the future with the conLtru,'Lion of storage dams for the water supply of 
' metropo itar dan oS e 

Aver'.ge cement imports in the three-year period 1955-57 amounted 

to $1,6 million per year i -jabe for an average of 60,000 tons annually. 
This was nearly twicc the quantity -imported in 1949 and 1951, and it is be

lieved this upi.r-e'nd has continucd. Indigenous production of the material 
should further increa.ze con.umption. In the joint interest of decreasing 
other, imports ahid of increasing the ndigenous production of water supply 
mat.etialF, .son:ztruction of a cement plant appears ta:.rfei the best prospbcts. 

;ilth respcct to water supply, indigenouts cemient production would: 

a. Permit substituting indigenous cement for imported cement iin 

present types of useso 

b. Favor the indigenous minufactu~e of cement asbestos pipe as a 
substitute for irported iron:pipe. 

Consttuction of a cement pl.ant has been proposed and under con

sideration since 1947. it is said there are two plans--one for a plant 
in Puntarenas Province, the other for a plant in Cartago Province. The one 
in Cartago Pro 'ice would be dcvaloped at, private expense by a U. S. mana
facturor and .,;ould not involve outlay by the Government of Costa Rica. So 
far as is known, there art; no immediate prospects for the construction of 

either plant.
 

6. National Debt
 

The public debt of the national government as of December 31, 1957
 

totaled 405.9 million ciolonesas follows:
 

Million Colones
 

Domestic long-Lerm debt 220.7 

Domestic short-term debt 38.7 
Subtotal domestic debt 259.4 
Foreign debt 146.5 

Total 405.9 

http:increa.ze
http:Aver'.ge


7. Exchange Rate (Free), 03 

The coion has had a very saldoarexchange rate for at least
 
23 years, except for one year (950 )s According to the 1958 United Nations
 
Statistical Yearbook, the exchange rate inl1937'was 5.62; it' is now 6.63
 
(1959) and has been at this rate 1952.' osince 


S 8. .Tourism__. ---

-toatE~nc::dro.teUcited toufisi shoiwed:" a
 
sharp gain in 1957 (from 19,300 persons in 1956 tb,. 31,600 in 1957). Moi6
 
recent figures are not yet available. However, the in~a.ct of toui'ism oh2
 
Costa Rica is not yet' very noticeable.
 

. - According the Yearbook, internation4 " 

.9. International Economic Aid from the USA 

The cited Yearbook lists $10.9 million.in grants and'45.5 minl, 
•in loans for 1954-57, total $16.4 million. 

a. General Statement 

As stated in the preceding section, about 40%of the present total
cost of community waersupply developmentcomes from indigenous resources. 
The detaileddata needed to estimate'what this percentage would be with in
digenous production of cement and of cement asbestos pipe, is not available. 
Bearing in mind, however, that the smallest size ofIcement asbestos pipe pro- 'N 

duced-in the U. S. is 2-1/2 inches, and the large proportion of small dia
meter pipe used in Costa Rica water supplies, it is estimated that the highest 
proportion of total constructAn cost which could be expected from indigenous 
resources under these conditions w.md be in the order of 75%.F, It is assumed 
that under these future condition's, at least all services in principal-.urban 
centers would be provided with imported meters but, coutterbalancing this, 
availability of indigenous pipe only in the larger diameters would tend to 
raise present design tandards with respect to pipe (izing. 

On this basis, internal capital sources ',_puld rationally be expected 
to directly finance the total indigenous cost element (40% to 75%),. From an 
annual payment standpoint, of'course, water revenues plus subsidies from local
 
and national treasuries as might be provided, would necessarily finance 100%
 
of the cost of construction and operation. 

The indigenos resource component of au ented. 'cmm'ity-waer sup

ply development could theoretically be financed' in the following ways, sepa
rately or in combination: j, 

- - ".. By increased appropriations from the National Treasury for water. 
supply corstruction and by continhanc-'of the present arrangem4et whereby the 
national government pays ,for nearly all of the costs of construction and re
construction on a nat..on.-avde basis. 

http:million.in
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2. By increased appropriations from Municipal Treasuries for such 

work, witih or without change in present water rates. 

3. By pci.n: r..sou.rces unr a "pay as you go" plan. There are 
some 250 ,ublic ,.:a-er :systems in Costa Rica. ith improved collection of 
water bills and i-rcased water rates in all supplies and under the nation
wide management a water agency, surplus operating couldof .naion income 
be applied each year i.o coustruct or reconstruct X num.ber of supplies each 
year. Over a period of lC, 13, or 20 years, depending on the time schedule 
adopted and water ra, ter supplies of the entire nation might be. 
rehabilitated. 

4. By internal loans, predominantly long-term. 

b. SOO , 1 'c r. 

Inciv:ation.< are -,hat nrivate capital cannot be viewed as an ihternal 
caoital sourc, for ;.atcr iupply bonds due to its relative scarcity. The fact 
is that it is attracwcJ bj chor)rt-term, rather tihan long-term offerings and 
the high interetA ra-: ,hich would have to be offered. Private investficnt 
appears to be bav l oncn'ra!,ed in real estate, where there is much op
portunity for s l v profits at least in the metropolitan San Jose area. 
Compared .ith investmnrt' a-d sp-culative opportunities and interest in land 
and improved propc._,'ie there is considered to be negligible interest in long
term bonds. The soing interest. rate for "street" money is around 12%; the 
yield rate or nationa bcnds in it the order of 8.75 to 9% at market prices. 
There are said to b,.- e :ntially no private institutional funds as capital 
sources, due to tho n...aional zaion of institutions of a capital-generating 
nature. The ban <ing and inFuran:e systems as well as the social security 
agency are goverrLmeint institutions. 

As t. i.iot.umntaitiesji of government which generate 
capital are con.,idored to provide essentially the only sources for long-term 
(20 years or more) i.oans, especially at reasonable interest rates. Loans for 
community water supply development from these agencies would be granted in 
dompetitior: to the irterests of ether capital-seeking public agencies, ouch 
as the -o.wA_rrit onopoly (ICE) and tho housnaticnmi , hational public 
ing aut 1o , 1 ,1 

It is understood that such inter-agency loahs have riot been the 
practice in the cast, but one precedent is provided by a loan approved by 
the National 1,se,,in July 1958 from the Social Security Agency to the 
Power and Light Autnor tr (ICE). This loan, which is in the amount of 26 
million colones, io , Er ial refunding, with a coupon rate of 7 and is for 
construction of a hydroelectric plant on the Iracho River. This coupon rate 
is appr.eciably lower than the yield rate on national government bonds. The 
loan is being made partly -n money and partly in negotiable bonds which pros
umably will be marketeJ by ICE as needed to meet its capital needs.
 

A resume of the fi.nancial resources of the three principal public
 
capital-generating agencies follows. Further description of these agencies
 
is given in Section IV-B.
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Social S'c urityAgen _ajaCo-tajricensz de Se Aro Social) 

Part of tLc resources of this agency is invested in bonds which in
 
1954 amounted to 6.374 miliion colones a-ad in 1955 to 7.742 million colones,
 
an annual investment rate of 1.363 million olones. This investment rate has 
been expanded si-<e t.hen in view of the foregoing 1958 loan of 26 million, 
colones to ICE, part of which., however, was in bonds. The City of San Jos6
 
is cuxrently seeking approval cf the National Assembly for a loan of five 
million colores from -he Sncial Security Agency for community water supply 
development p pooes. 

National Ba.nkin System 

The year end statement for 1957 reported total :assets of 1.069 
billion colo,,e,., a gain cf 18% over 1956. Total investments of all types 
anounted to 4t2 mAiloer colone;. i 

15 -kxffux These investments were not classified, but presum
ably were mainly comm,ercial losns. However, the portfolio contains some 
bonds. As a statutory rcseirve iteam there is an investment of 65 million 
colones in nonr-negotiab, Le national government bonds. 

Nalion-l Trsuyn:>, Monop9ljilnstitutc Nacional de Sealuros) 

Total assets in 1956 amounted to 98 million colones, a gain of 10 
million colones over 19-5, 

The sami 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 investment was in mortgages (54 million colones).
 

4. OTHER FINANCIAL INFORMATION 

a. National Go.ernment Bud(et 

The budget, of TIe national government for 1958 is detailed belbw: 

MiJ-liori Colones 

Expnditures Receipts
 

Dire't Taxes 52.6 
Export Duties 15.8 
Import Duties 174.5 
Other Indirect Taxes 32.9 
Other Receipts 38.7 
Total, 314.5 
Debt Service 46.9
 
Social Services 

Education 61.7 
Public Health 7.2 
Social Security 74.3 

Defense 12.1 
Public Works 35.0 
Other 77.3 
Total 314.5 



Per Capita., 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 tax 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 subvention to municipal governments, although not listed
 
as a budget. item, is high.
 

b. MunicipCal Governments Budget 

A printed summary sheet of municipal income and expeaitures for 
1958 was obtained from the National Controller General's offiA. Rounded 
off, current receipts amounted to 32 million colones, and current expenditures 
were 33 million. Forty-six percent of the total municipal expenditures for 
the nation were made by municipalities in San J6s Province with 34% of the 
national population. Receipts and expenditures were not classified in de
tail, but it is presuned they included receipts and expenditures for all uti
lities, in-luding water. 

Although municipalities in Costa Rica for the most part have very 
limited income, their position in this respect is 'Velieved to be more favor
able then that of municipalities in some other Latin American countries. The 
minimum income of any municipality (cantbn) in Costa Rica was about 46,000 
colones (Dota Canteon, San Jose Province (population 3,675). Municipal income 
including carried over unexpended balances has increased from 7.6 million 
oolones in 1946 to 40.2 mllion 1958. The'p&roent increase of income from 
1950 to 1958 amounted to about 150% compared with a popuation increase of 
about 38%. 

c, Ministry of Public Health Budget 

As reported in the PASB Summary of Health Conditions in the Americas
 
(June 1958), the Ministry of Public Health Budget in 1957 was largely spent for 
hospitals (70%). The budget for the category "Snvironmental Health Services" 
was 83,865 colones or abouL $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 STATE1gNT
 

Cost--berier!t calculations in water resources development planning
 
same manner as
characteristiclly <,rc prcuented as opposing items, in the 

assets and i.bilities in financial statements° In this study and report it 
is impossible to prepare such a bolance sheet because of the problem of de
veloping reasonanly valLd cost. estimates with the limited data available and 
because the moie iomort.:ant ben,:fit factors can be expressed more readily 
qualitatively than cquantitatively, 

B. COSTS
 

Tho ave;age annua. amortized cost of constructing, operating and 
maintaining odequate public watr supplies in Costa Rica over a 20-year 

period is given Ln Scctz;rn VIII B This estimate does riot include drovision 
for change in price ueve.l- It amounts to $2.40 (16 colones) per capita per 
year for an average of --.2 million persons served. 

C. BENEFITS
 

iBu-c.I' its ar.i f'rom a .atc public water supply facility de
velopment in Co-.t). Fica of two classes- 1) generalized over-all socio
economic berofitc and 2) Thclfic losses and costs due to inadequate water 
supply which would bce liminated by adequate development. 

1, Gzne-al.zItin' Ovr-all Socioeconomic Benefits 

Since waLer is basic to all plant and animal life, 
including L'imjn life, it is theoretically appropriate to 

credit the vaLle of Ill human development and property de
velopment in a nation to the availability of water as a 
resource,
 

Witheut deveiopmsnt of the resource by means of water 
systems. Ine reslource possesses only limited useful value 
except amen< :parce primilive populations. Such credit 
theor c, t,icl.- . a-, fons ible, for example, as credit
ing th!e : i:'L,:.tcxi x'!n .bu nonfull -,,: -rIin -r)ily 
arable land to irrigation water as a resource. 

The pop alation of Costa Rica is two-thirds "rural," as 
subjectively defined by census takers. Most of this popu
lation lives in densely settled rural upland areas of the
 
country, with sprins or streams of adequate capacity for 
low per capita cons:3,pticn within maximum water hailing 
distance. From a !"tandpoint of water resources develop
ment (i,e. water supply systems), a society in Costa Rica 
completely without water supplies can be visualized along the 
following lines! 
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a) A greatly curtailed uruan population (the size of 
urban communities would be limited to areas within walking 
distance of surface and spring sources and to the economic 
equilibrtmr of cost of water iauling and ability to pay"). 
Ground water resources in most urban areas in Costa Rica 
would not permit extensive develnpment of private siallow 
well snd spring supplies. 

b) A rural population smaller than the present rural 
population, which is presently two-thirds of the total 
population.
 

c) A practicoliy ,s1-.ble population following a gradual 
decline from the present level to a "no public watar supply"
level. The initi-2 decline and subsequent equilibrium con
dition would be due to greatly increased mortality rates and 

"
lowered produc Lvi ty and food supply. 

In Costa Rica ltseli there is a correlation between rural popula
tion density and potablu; water availbility as well as between urban popula
tion and the availability of gravdty sources of supply, especially 
 those
which do not require treatm.nnt. Arable hiIIland areas, where water has bean
 
adequate in supply and acsce:sible ard the systems highly developed, have
 
many times the populat.on .nity of the lowland areas. Mile it is under
stood that climate and soil fertility provided the most compelling motiva
tion for the histor.c uarly settlement of these areas, the importance of
 
abundant clear water 
 sourc-s as an atractant to population settlement at

that tiLme should not ,,dio-ega-ded. In any event, agricultural and popula
tion development in these areas following settlement probably would have
 
been severely restricted in the absence of public water supply development, 

Oith reFard Lo urban dcvelopment., a mch smaller Pppulati6h wo'ud'
 
be expecte i the a'n of' a pubilic w.!ater supply, than the
ian, Jose tce 
19,8 estimated population of ].3,tu, c:iL a camewhat lower proportionate
decline in rmtropolitaj are -',a por-lations. This is based on a society
dependent on ;ate door-to-door vendors and the carrying of watersupply by 

by householders for resno.i I commac:.al and industrial 
 establishments or 
the developmcrl of private 'e]]: 'i- "no public water supply conditions.11 

lie mosec . br., : ovr-ll economic measure of' benefits ac
cruifr l ... . o .:. in
. 1motho g,:.rI gross national 

'
product and inDper cIup- ;a . fro. 
status of pub!,: wae, cppy devlopment as compared with conditions which 
would prevail 

:'cou. .l.ic conditions under the present 

in a trore primitive society 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 urban land, not oray indirectly reflects benefits accruing

from public water supplies (ice 
larger and more prosperous urban populations),
but also directly reflects th2 imprcved usability and occupancy conditions 
resulting from the availabilty of public water supplies. 

While no special provision is made for industrial supply, industry

has been encouraged to locate in portions of the cities with ample water
 

http:conditions.11
http:commac:.al
http:populat.on
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supplies and in facL, 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 Disease Morbidity and Mortality Prevented by Avail
ability of Piped Water Supplies 

The averpre drath rate from ;astroenteritis durin,- the five years 
1953-1957 was 1_3 per 00,OO000 (Appendix B) Based on an average 
population in this period of 973,000, tie average number of deaths 
reported from this cause was 1343 per annum. 

There were 5882 patients hospitalized with this complaint in 
1958, with an avcerage stay of 11 days, or 65,080 patient-days. An 
additional 1859 patir-its 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 beinf prepared is 1940. 
The mortality rate in that year was 282.4 per 100,000 for "diarrhea 
and enteritis. " 

Between 1951 and 11)2 Costa Rica adopted the broader category 
of "gastroenteritis" in its mortality reporting practices, with a 
consequent '39io increase in rate in 1952. The infant mortality rate 
was constant dur inzg 1951-52, indicating that the increase in re

ported mortality rate for this enteric disease complex was mainly 
due to chanc In reportin,, practice. After adjustment for this 
factor, the 19,1 rate becomes 392 per 1.00,000 

Available L-.-L.orma tion on infant mortality rates, however, goes 
back to 1927 by individual years and to 1921 for groups of years. 
The infant mortality rate was relatively constant from 1921 through 
1933 (median rate 155 per 1000 live births), when a gradual irregular 
decline set in. Information in Append-L B indicates there was a 
correlation hetwcee gastroenteritis and total infant mortality rates 
in 1953-57, partly "be-.cause 7lJ' of the reported deaths from gastro
enteritis were among infants. 

The median infant mortality rate of 165 extending back to 1921, 
was 2<.. riKlher Than the rate in 1940 (132). If this factor is used 
to transoozo the astroerten-itis rate back to a 1920 base, the ad
justed mortality rate from this cause becomes 490 peri!00,000, or 
4.9 per 1000. By comparison, the crude death rate in 1921 was 22.3 
per 1000 vs. 9.6 in 1957, which bends to support -this adjusted 
<actroenteritis rate (4 90 per 100,000 vs. 138 in 1953-57). 

It is -anifestly impossible with the information available to ac
curately estimate how much of the reduction in gastroenteritis 
mortality and morbidity can be attributed to piped water supplies.
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on present comparative.
P only is corroborating data lacking~Jt 

fats for'populatiofl8 served and unserved with Ipiped water (600 
onSection VII K), but information is equally lacking the rate
 

of piped water supply development in earlier years with respedt

tend to be quite difbpron served. These rates 

sytm~P?~7inBferent in character from t iage of wae 
all o, most of4he distribut.of systems plved in size from the
 

briginal 6mbryonic systems.
 

However, the earliest yeas for which crude death rate figures
 
25.0/100 vs. ,
 

are available are 1911-13, when theoerage rate was 

higher in earlier years be22.3 in 1921. Presumably it was Ov 


fore piped water supplies were exte ively developed. (The first
 

system was constructed in 1867). Luikewise, the gastroent'eriAT 
mortality rate in 19th Century and early 20th Century baseline
 

supply development probably was substantiallyyears for water 
For this reason, a baseline figure of
higher than 490/100,000. 
adopted in making a rough approximationo .


600/100,00 is-,a•bitiiily 

gastroenteritis -avings for the 30-ye~aperiod l921"59, on a.hypo

thetical basis of "pre-water supply gastroenteritis conditions."'
 

The present population of 1.1 million is about one-third urban 

and about two-thirds rural (about 50%(95% served with piped water) 
(700,000 served).
served), an over-all average of about 65% served. 

The approximate population in 1920 was 400,000, at which timo we 
estimate that 40% of the population was served with piped water
 

(160,00 served). It is estimated that the present figure of 65%' , 


servbd was reached by 1940, si.nce~postwar water suply development
 
isbelieved to have barely kept pace with population growth' The
 

Using
estimated population,in 1940 was 650,000 (425,000 served). 


1920, 1940 and 1959 as base-points, the average population served
 
calculated at 427,500 (roundedduring the 30-year period 1920-59 is 


off at 425,000).
 

in other countries indicateField epidemiological studies some 
reduced by 30 to -60% by providingthat gastroenteritis incid.ence-is 


adequate piped water service, In some studies, the control group had,
 

tonearby hydrants acT~dprivate wells, 'and we estimate that,access 
under Costa Rican water availability coiditionsp there would be a 50%, 
.reduction in gastroenteritis for the "served"'population compared with
 

the "tunserved't population.
 

On this basis, there would be"an average~reduction in gastroenan aver-
teritis mortality of 231/100,000 (600-138)x54% per annum in 


wnder the assumed' Ipre-water supply condiage population of 425,000 

tion'si1 , an annual saving of 959 lives annually. Over a 30-year period, 
total o0f 28,770 lives Would be saved according to this'(1920-59), a 

infants children.calc...tion procedure, almiost entirely among and young 


a,.te.rom gastroenteritis mbidit
 

to. be high ini iinants adoftm'ivery low in, rage groups, it tends 
The reported case fatality rate among ihf~ai~ts ,andvery young childrene 
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young children admitted to medicalcare at the San Juan de Dios 

Hospital was 8.7%. Two-thirds of these had gastroenteritis and 
this hospital treats about two-thirds of all patients in Costa 
Rica for this cause. 

----	---_Afsuming- an average- case -fatality. rate of _4% -for.-unho spita -

ized and hospitalized cases with frank clinical illness, the in
dicated average number of gastroenteritis cases prevented annually 
during this period due to piped water supplies is approximated at 
24,000 cases of significant clinical illness plus a much larger 
number of milder infections. 

Further benefit calculations for gastroenteritis reduction
 
*follow:
 

Morbidity Saving -

Total Cases Saved Annually 	 2----4,000 
Percent Hospitalized - 20% " 
Average Illness - 11 days 
Cost per patient day - $2.50 
Annual Cost - hospitalized patients - $132,000 
Cost per day ' unhospitalized patients $1.00 
Annual Cost - unhospitalized patients -- 211,200 

Mortality Saving 

*Av. Value per human life $ l,000 . " 
Annual No. lives saved 959 
Total Av. Annual value --

Total Av. Annual Saving 	 0$,302,200 

Thirty-year Saving 	 ' -. $39,0,0000 

or 255 million colones 

u 3. Water-Borne Disease Cases and Deaths Prevented by Superior
 

Quality of Piped Water Supplies. 

The category of water-borne diseases includes typhoid and 
;ari.nloparatyphoid fever and the dysonteries, especially bacillary 

'dysentery. Because reporting f dysentery mortality and in
cidence haS been so erratic in Costa Rica, only typhoid and 
pabtypoid fever are considered heroin. 

Available records of reported mortality due to typhoid and 
ar yPhoid fevers dates back to 1935. For' the three-year... 

~~r~dl93.~3) he ver~gemotality r~.te from these causes 

w~sJ3.l/i00 'O00. This is adopted as abaselind, although it 
is p:iesumedto have been higher in earlier years when piped 

This low vilue which includes burial costs reflects thb high proportion
 

of iiThifat dths from this cause.
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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 5.3/100,000, 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.jnt, the following results are obtained:
 

Average Rate Saving Due to 'WaterSupply 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 Benefit per Year $23,750 

Total Annual Mortality 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 human life has been increased.
 
Although tile case fatality rate is currently much lower than 10%, 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. Oil Drum Water Storage Facilities.
 

Provision of these facilities in individual urban areas
 

ranges from 0 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 3ystems. 

These are believed to be limited almost exclusively to
 
San Jose and environs. In one metropolitan systom 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 Jos6 area is not known. See Appendix A.
 

i. Underground Storage Tanks and Hydro Pneumatic Lift Stations
 

in P.,emises on Intermittent Delivery Systems.
 

Same distribution as for Item 2. In the aoove 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.
 

4. Private Wells on Premises Served by Intermittent Delivery
 
Sys'oams.
 

A considerable number is known to exist in San Jds6 and
 
environs, but they are fewer than facilities in Items 2 and 3.
 
No accurate estimate available. Average construction cost
 
$900. See Appendix A.
 

5. Municipal Trucks for Hauling Water in Intermittent Delivery
 

Systems.
 

San Jose had eight trucks for this purpose in 1959, s ,'
 

plemented by at least one other truck provided by SCISP. This
 
practice is believed to be confined essentially to San Jose
 
and San Pedro. Cost about $3800 per annum. See Appendix A. 
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X. ORGANIZATIONAL PLANS UFIBDEP COFSH2INI iUN 

Sirs' the ro.E wtor suilly situation is due no doubt in some 
degree to present divisi::: of rpsponsibilitk between several national govern
ment agencies as well as local govrrnmons changes in governmental structure 
as it relates to water ;upp y arc Lnder consideration. Actually two types of 
problems exist. (re involves only the San Jse metropolitan area. San JoS 
Cant6n is by far the largest and osk domunart canton in the country as well 
as in the mtrapr~:... 7_ ...x. T.h area has 25, of the population of the 
entire country. "'seconTh involves the rest of the urban cantbns which 
have problems more rless n ncrrmrion, but d.fferent from those in the San Jose 
area. These problems hav been discusse in detail elsewhere. (Chapter VII
 
and Appendix A)
 

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 National Assembly. Although the area of
 
discussion was not. limited to plans involving only metropolitan San Jos,
 
a large part of the impetus for attracting attention t.o water supplies was
 
due to current water short.ages in that area as a result of delivery and
 
source of supply problems, including an unusual drought.
 

In summary, four alternatives to the present organizational arrange
ment were reported to be under consideration. These werev 

1. Establishment of an autonomous national water supply agency
responsible for nationwide operation, maintenance, construction, and probably, 
collection of water bills. 

2. Establishment of an agency similar to Item 1 but "semi-auto
nomous" rather than "au..onomois" in authority. This agency would operate
under the aegis of the 'inls7.ry 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 by the .ui ry of Public Werks, 

3. Establi shmen of a "Department of Sanitary Works of the Metro
politan Area of San cosnA", as rorosed in the Rader Report As discussed 
in that report, this would be an authority patterned after similar water 
authorities in Puerto R'.-co an- ieneznela. Initially ii; would serve the 
San Jos6 metropolitan arm wit.h the implication that it "will eventually 
become national in scrpeO', 

4. Maintenance of the status quo with respect to the present
jurisdictional responsibiities of rmuricipa]i governments and the Ministries 
of Public Health and Public Works, but with strengthened programs in the 
two ministries. Details of this "strengthening" procedure are not known. 
It is said this plan has the support. of the national President and of some 
elements of the central government. 

No doubt the most prcssing water problem facing the country is 
in the San Jose Metropoitan area, (See Appendix A) While conceivably 

http:inls7.ry
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San Jos6 CantoA could develop 	and opra a .nAisfactory system to meet 
its needs it is difficult ,) see how the satellite cant6ns can economically 
meet their needs on an _irJ tduul basis. This problem will become worse in 
time. It. would appear, a,- a minjinum, that some type of central organization 
will be required to deveiop an adequate supply for t1e: entire area and con
struct transmission .mi!ns to deliver water to individual wa,.r distribution 
systems. For a most '"onoiical solution he central or .a....':onshould
 
probably ro much farther, in tile absence of a national author:Lt.
 

In the case of a nateiona.L autonomous authority, it could serve
 
in place of a mTropolitn authoriy.. in providing] the necessary coordination
 
of existing, or future systems.
 

Among the advantases of a metropolitan sanitary authority with full
 
power to design, construct, maintain and operate, and finance a metropolitan
 
system are:
 

1. 	San Jos6s urrgent needs might receive prompter attention under 
' a 	 Iion.iian area authority than Linder r authority. 

2. Proponents of g-reater autono.,y in local affairs would likely 
prefer a metropolitan authority. 

3, Dcca'use San Jose has unique problems an authority conoentrating 
on these problems ::i;t be e.'pecthec to solve them more expeditiously than if 
it were concerned with more diverse and scattered problems, particularly in 
the field of inancing. 

4-. San Jose has contributed to water system expansion and better
ments to a much greater degree than other communities in the country, and 
could therefore be expected to continue the trend towards greater self 
sufficiency in financing and thus establish a financing pattern for other 
communities. 

5, San Jese ,ant6n has a reasonably e'fective engineering, admin
istrative and fiscal establishment. which could be expanded to serve the 
metropolitan area with minm ur.a deA.a s, 

The San Job, ::etropolLten area appears to be more capable of
 
.ine,nc 1.n -n ':oe,1t..... 1r ,cu,? i. plp" antons in the area.
 

A nationwide aI.ono..ous, arity" would h1ve the olle<ng ad<,an 
tag s: 

1. It would b- less vilnerable politically, i.e., all municipalities 
in t~h country would receive equ-il considgration for mational assistance. 

T hi would not be valid if the metropolitan area completely financed its 
system, which seems unlikely. 

2. A national authority cold develop a master plan for meeting 
the nation's n eds, both present osud future, establish priorities, and im
plement the program under a comprohensive plan. 
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3. A national authority ,1.K probably obtain favorable loans 
more readily by virtue of pledging the resources of the entire country. 

4. 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 authority 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 major interest in both quantity and quality of water. However, this 
ministry would need strengthening carry out f2cscnt rcsporito le.] rLz 
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. Subs+antial 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.
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AFPENDIX A
 

METROPOLITAIN SANP JOBE WATR SUPPLIES 

San JosL ic located in tha central plateau of Costa Rica at 
approximately Latitude !'J and Longitude 840 W. It is the nationalN0 

capitol and the capifol of San Jos4 Province, the most populous in the
 
country. It is in the center of a prosperous agricultural (coffee) area;
 
is the hub of ril, highwy a.nd air transportation, and is the com
mercial and industrial center of the country. San Jos6 lies in a high 
valley (av. elev0 D0. ft), between two mountain ranges, which slopes 
rather sharply towards the Pacific Ocean, 

ApproximateLy 600 of thc popuiation 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 Jos6 metropr.itan area (6 square, miles). 

The San Jos metropolitan ar.a as defined by the Department of 
Statistices and Ccnsus consis.t.s of nine cant6ns or parts of cant6ns in 
San Jos6 Province as follow;., 

C.ntr?.l (San Jos) 11 of 11 districts 
Tibas 3 of 3 " 
Moravia 1 of 3 It 
Groic° chea 5 of 6 i 
Montes de Oca 4 of h 
Curridabat I of 4 " 
Desamparados 4 of 9 " 
Alajuelita 2 of 5 
EscazU _of It 

Total .37 48 

The above includes or.y those districts which because of 
topography can readily be integrated into the metropolitan area. The 
true metropolitan arta is corsidered larger by us, since the foregoing 
territory has bpen arbitrri.ly limited to San Jose Province and there 
are many commuter-s lyivng only a few minutes away in Alajuela and 
Heredia Provinces,
 

Average montly temperatures vary only from 210 C., to 180 C.; 
the maximum and mioimum tmpcroture:, are 280 C. and 140 C., respectively. 
However, there are two well defined seaszns, wet and dry, which occur 
annually, the formc*- from May through November and the latter from 
December through AprL-] Thu aver..e rainfall is about '78 inches ranging 
from a low of fo. J to t an inh to over 15 inches monthly. 

Although d,. city of Cartago in the central valley was founded 
i.n 1564 and became e c.. -u_capital_; the city of San Jos6 was 
not founded untili2 v ycr';: after independcnce from Spain. 

http:arbitrri.ly
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The following tabulation shows Kh population of tho metro
politan area by cant6 ns
 

Cant6n 192 Estimated 

San Jo 4 60,600 112,200 138,O25
 
Tibas 4,600 10,600 14,106
 
Moravia 1,900 4,500 5,880
 
Goicoech,a 6,200 20,800 25,599
 
Montes de Oca 3,700 10,000 13,283
 
Curridabat 2,600 4,600 5,658
 
Desamparad 4,600 8,500 11,171
 
Alajuelita 1,000 2,300 3,081
 
Escaza 5,200 __L300 9.40.
 
Metropolitan Area 90,500 180,800 226,20
 

- % Increase (1927--1950) 150%
 
Costa Rica 471,524 800,875 1,100,000
 

- % Increase (1927-1950) 134%
 

San Josh,Escaz, Desamparados and Curridabat Cant6ns have had
 
a fairly uaiform growth since 1927 whi±e the others have shown a greatly
 
accelerated Tte of growth .incc 1945.
 

The Department of Statistics and Census of Costa ltica and
 
Rader and Associates have made estimates of future populaticns of the
 
metropolitan area as followss
 

Departent of Censas &der and Associates. 

1960 254,787
 
1965 309,805 
1970 373,. i04 389,800 
1975 44,504 
1980 524,065 550,600
 
2000 927,100 

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 estabil6nments and 33.8% of the conm6rcial establishments of the 
enti±e country in 1952 and predictions are that. these percentages will 
increase. Another indicntion of the rapid aevelopment is that the total 
number of new buildings constructed in 1950 was 372 with a total value 
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.,530,304 colones.
 

Government
 

Basically, local governments in the area are the same as in
 
other cant6ns of th.lcountry. San Jose city, however, has a much larger
 



- 121 

and more diversified staff of trained :j! epcialized municipal employees
 
than any other canton. This wii± be discussed in more detail insofar as
 
water supply administrat-on 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 cant6ns within the metropolitan area, namely:
 

1. 	San Jose - serving ten of the 11 districts in the central
 
cantbn and part of San Pedro in Monte de Oca
 
Cant6n.
 

2. Alajuelita -	serving two districts in the cantbn.
 

3. Curridabat -	serving all four districts of the cantbn.
 

4. Desamparados -	 serving three of the nine districts in the cant6n. 

5. 	San Rafael- - serving San Rafael, and San Antonio Districts in
 
Desamparados Desamparados Cantn.
 

6. Escazi -	 serving EscazL District. 

7. San Rafael- -	 serving San Rafael and San Antonio Districts in 
Escazui 	 Escaz4 Cant6n and Pavas District of San Jos6
 

Cant6 n.
 

8. 	Guadalupe - serving four of five districts in Goicoechea
 
Canton.
 

9. 	Moravia & Tibas - serving San Vincente District in Moravia Cant6n
 
and all three districts of Tibas Cant6n.
 

10. Montes de Oca -	serving all three districts of the cant6 n.
 

In some limited. instances such as the Moravia-Tibas system, two 
adjacent cant6ns are using the same source of supply, and in a few in
stances, a district is getting its supply from an adjoining cant6n K.. 
(Ex. Pava in San Jose from S. Rafael, Escazi), Furthermore, two systems 
in metropolitan San Jose 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 cant6n government. For example, San Jos4 operates the
 
San Rafael-Escazd plant in return for using this source for the Pavas
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TABLE 2 

1958 Pop Population No. Con- % Pop. No. Elev. No. Tanks Cost Water Remarks 
(Est) Urban--U nections Served Tanks and Pumps Delivered 

Rural--R By Truck 

(Colors) 

San Jose 138025 138025 U 22000 97% .6600 Few 12350 97% water in 

house 
5% public hy
drant within 

Escazu 94o5 94C5 U 1200 Almost100% 

Almost 
Desamparados 21092 21092 U 3331 100% 

Alajuelita 5164 3080 U 708 98% 
2084 R 387 75% 

Tibas 14106 2600 99% 1000 75 

Goicoechcj 26232 22593 U 5000 100% 

3639 R 100% 

Curridabat 5658 5052 U 954 97% .285 One Rural Dist. 
626 R 0.5% 626 Pop has only 

3 Connections 

Montes de Oca 13282 13282 3107 00% -.-900 450 12420 

Moravia 7554 - - 1438 100% - - -
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District in San Jose'. {owever. In San ffle , -_. Antonio Districts 
in Escazu Cant6n - by :m, -. andserved thi p_,ant. operation maintenance 
of the distributien sy!t-m ad r:oi!ctions and disbursements are by 
Escaz Caii 6n. 

Table I gi'%es some pf.rtinent information on the physical char
acteristicr of systems serving San Jos6 and the metropolitan area. All

of the sytems wcr-. vi sited &s were 
 the cantbn business offices to obtain 
basic information, ldno, mucs informarion ta.ken from the Report.was Rader 
Ppulations ser','d in Table" 2 are '-timates from the Rader Report and 
represent only thos' districit in thu meiropolitan area served by the ten
supplies covered by th,: report. These figures vary from (hose shown in 
Table 2 since the 1-atter represert figures obtaitned from the cant6n busi
ness offices and represent water services on a cant6n basis regardless of
 
source. This will he discucsed lnter, 

Elevations of storage abciK high points of the d.istribution
 
system should generalLy be rsffijtient, to product: satisfactory pressures

(exception Curridabat.) i" o].j~irz 
 of s.torage and capacilies of transmaission 
lines and distributior systems were satisfastory. 

The per ca&it:,, rons".u, tion -).d total req, irements for maximmn
 
day use ?.re taken f-rom tc Reder Report, The formper are based on a

pitometer survey m..d,.d in Sao Jos (.',) and on ;.bsequent surveys by

SCISP (1958-59) in two s.;pp!ius in tne metropolitan area ard in six other
 
Costa Rican citie s. T.ie rcaxinim any is based on !.2 i.imes t,be average
 
daily flow.
 

It will be ro ed tLhft t ,, pc.r capita flows (ranging from 470
 
lcd or .11) gcd in S,.nr ,e to 300 ld or 79 gcd in Aiajuelita) appear

excessive nd indicate , very considerable loss through wastage and leaks.
 

UIJ. th pr~u~cr)~ issr ~ o-y of the nine systems ou ..,Ld of 
San Jo.;,> hav: sour-.u of' :supply ndcq:-ite for the maximum day-, In San Jos6,
the sour ,e-e- are adeauL-_.t fe d,!.rin, the ut sE a )on and iradequate during the 
dry s'or. Howevcr a r7.cnt fa'<ss in Lnndequate source is the very high

per:aua flow : var, 
 Jf'.,te nl/or leakage were reduced to reason
able I' p'::- t 's:. Morntes de Oca would
' or,' ii-rsdabat and 

the sour'-c.-he i' .oe : .
 

The ransm's:iort ma.'n wer: !niiated to be def.-cient in San Jose
and two o:ilnr supplies. HowcvEor, arc n with reasonable usu only Escazu 
appears to be defic 

Storage is gcnerq.lly ina.dequate for peak consumption. Storage 
ranges from 1.4. hoii-s (Sa. Rafael.Desamprrr.dos) to 8.5 hours (Guadalupe
and Alajuc Lit, ) for nt'xlm~rn day csont.ion Again reduction of wastage
would greatly re.d.". o' .hin.,te the.s defic-encies. 

1ecquu andSan Jo.sc and e cm',: -I'adasl' c t.r'.ame t Alajuelita 

Desamparados use raw rive't, water a-d San Rafae--Escazi and Moravia--Tibas 
have filter plants of .d!t. capacity, necessitating by-passing raw 
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- -,outlying districts are servedfrm other sources springs - which suppl 
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1,670 colones or about $10J. Thus, 50 .3r.'1ice6 have an added private
 
capital investment of about $75.O0 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 exatt 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 placed 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 tri-Mesters (21 - 3 years) in most
 
of the area outside San Jos6. Even in San Jos6, 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 Jose, 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
 
Jos6 cant6n:
 

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 Mini.stry of Public Works for any other than minor re
pairs and routine operating costs.
 

Administration
 

Outside of Guadalupe and San Jos6, 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 cant6ns, one crew is
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responsible for the water systems of the entire canton., In others, each 
large district may have a separate crew, administratively responsible to 
the canton government. Where there are slow sand filters, additional 

nmployees. consist of a chief operator and the necessary labor to maip i 
late valves, scrape filters, wash and replace sand, etc. 

Collections and disbursements are made on a clo
tbn basis and
 
acont! ar-kp,.n .central-office._, In -some --caitbns~,-Aelinquent- ac 
counts are carried indefinitely, in'others, the books are closed each 
year. Generally speaking, current water revenues are kept in a separate 
account, as required by law, but disbursements are made,from whatever
 
municipal funds are' available. 

In Table 3, it will be noted that costs generally exceed 
revenues and commonly costs are greater than delinquencies and revenues. 
This, of c !se,reflects the very low water charges as the operation 
and maintenance charges are generally very low.
 

In Guadalupe, the situation is as follows: About a year ago, 
a new rapid,sand filter plant--the only one in Costa Rica--was placed 
into operation; the distribution system was almost completely rebuilt, 
most ofthe funds--9,500,.000 colones--coming from the national govern
,ment; 4,500 meters have been installed--the remaining 500 are being
 
installed. This will be first fully mctered supply in the central
 
plateau; technical supervision has been provided; service charges have
 
been increased. Due to a heavily polluted source, mechanical failures,
 
lack of sufficient chemicals, poor coagulation and faulty operation, the
 
plant has yet to produce water of satisfactory quality. The financial
 
picture is: operrting costs currently are at the rate of 250,000 colones
 
per year, collections at the rate of 120,O000 colones per year and delin
quencies at the rate of 120,000 colones per year. The above costslih-,
 
clude little for normal maintenance and insufficient funds for necessary
 
chemicals, yet current costs exceed collections plus delinquencies.
 

Sari Jos; is by far the largest and the dominant cafitbn bf the
 
metropolitan area and now has a well organized water department, Which
 
undoubtedly will be the base upon which any coordinated program will be
 
built. A more detailed description of the San Jose water supply seems
 
pertinent.
 

San Jose (except Pavas District) is supplied from two large
 
springs and the Tiribi River. The river water is treated in two settling
 
and slow'sand filtration plants. The mixed plant effluent and spring
 
supply is further treated by chlorination. A chemist is employed for
 
plant operation and quality control.
 

Bacteriological analyses are made daily from four oints on the
 
distribution system as well as the plant effluent. -An atefit is made
 
to maintain a chlorine residual throughout the system and a daily check
 
is made of chlorine residuals, The filter plants are well opeiatedtand
 
maintained and the springs and storage reservoirs appear to be well. pro
tected. Were it not for a leaky distribution system and negative pressures,.
 

-/• ;': ''':;.., '': ' ': ., :, ; : : '; , ::' !., ; 4
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the water would undoubtedly I- o' tif:' .y IuL.Ity. The sources are
 
adequate during the ,cK, ,o.',.e , erious shortages have been en
countered dr-ing, the p" ,2:y.cons, As elsewhere, the per capita
 
consumption is high. 47&,it,e: r2 excessive
daily ( gcd), indicating 

waste and/or iekage.
 

The present water distribution system was built in four major
 
construction 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 city, Withir the past. four years, a betterment 
program of extensions, replacement-s.,, etc., involving an expenditure of 12 
million colones has been earried c,..t (4 million from the national govern
ment and 8 mllion from bark loans to the city). The present system for 
the most. part is considered obso].e., due t.o the si,2e and condition of the 
mains and inadequ;.zcy of storage. Many of the mains are of small diameter 
(under 411) galvanized pipe which due to acid soil. conditions are badly 
corroded,, A complete survey of pressures has been made, block-by-block. 
Results indicate- that unde.: average .;sc,conditions roughly 20% of the 
system has precsures of 0 -- 5 psi and roughly 20% pressures of' 25 - 30 
psi, the rema.ining 60% having pressure" in the range of 5 to 25 psi. 

An elaborate house to house census is now being made, which 
will giv an accurate picture of connections. Rrisults will not be avail
able until the end of this year. Based on nuimber of connections, it is 
estimated that 95% of the houses have piped water into the house. Fre
quently, one corunection may serv- two or more houses) usually these are 
owned by the same person. This a.ro"nts r-- an additional 2% of the 
houses having piped water, The remaining 3% get water from public hydrants. 
These are mostly low-standard houses 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 rqui.red b-fore a water connection permit can be 
issued. 

Because of low pr..sure at .stimated 30% of the houses have 
some type of storage ta.k, usually in the attic, These are equipped with 
float valves and overflows, Relatively few houses in the city have pumps, 
but depend upon fdlli:. ttheir' tanks at night when the pressure permits. 

The drought. of the east vr.ar result.ed in the city acquiring
 
eight owned or rer:,t-;d iucks .c, ;pply water to homes without water0 The 
trucks fill storage tanks wher,. a-,-aO.ibl. In the poorest sections of 
the city, the people come to the tIr'.cks. in the street and get water in 
whatever type of corn..iner they have. In the past year, the rainfall has 
been the lowest, in 60 as ,-.d this has been the first time it has been-y 

necessary to haul water in tr',uc:k:. 
Administration 

=dT-frqu,aL 'Lori 'u tf'c. wa":,cr ucp.rrcnt is in the City Engineering 
Department. The Engineer iti, Dep2 -'!,rer;' has four sections, each headed by 
a chief. The chief enr i:ic-1., for the city, as well as the chief of the 
Water Section. are nominated by the City Go rlcil and appointed by the 
Governor.
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The chief of the Water Section reports to.the Chief of the 
Engineering Department who in turn reports to the Governor through the 
City Council. The Water Section is subdivided into four subsections,
each with a chief, as follows: 1) Plants and springs, 2) Distribution 
system, 3)Meter reading and inspections, 4) Meter repairs. 4
 

The distribution system subsection is further,divided into 
- three . iij.:.Minor repairsand-'new-services- -2)YMintenan-c-ad-'O -_? - --. . 
tion, 3) Extension and new works. 

" 
 The city Engineering Department has a design and construction
 
section, which is responsible for a.U public works, jbwever, water design
 
is delegated to the Water Department.
 

Thus, the Water Department is essbentially responsible for studies,
 
surveys, design, construction, maintenance and operation of the entire water
 
system. As stated, the Water Department also reads meters, however, the
 
meter readings are turned over to a central accounting department, which is 
responsible for billing and collections.
 

Meters are read and bills rendered quarterly. All water col
lections are kept in a separate account although a single bill is rendered
 
for all services including water, sewerage, garbage collection, street
 
cleaning and street lighting. No bills are presented directly to the con
sumer. 
A notice is published in a newspaper designating a due date and the
 
consumer goes to the branch bank in the district in which he lives and pays

his bill. The meter readers also inspect house systems for leaks or
 
wastage and make minor repairs, such as replacing faulty faucet washers.
 

Finances
 

Water revenues total about 984,000 colones (1958) annually, whereas
 
the annual expenses are'about 2 million colones per year. The total: revenue i
 
of the city is about 13 million colones, which represents all municipal
 
sources 
(service taxes, commercial licenses, taxes on entertainment, muni
cipal stamps, etc.) and that poition of certain national taxes (principally
 
ad valorem property tax, liquor tax, certain import and export taxes) which
 
are returned to the city. 
At the end of 1958, there were 2.5 million
 
colonesl.delinquent general service taxes of which 985,000 colones were.
 
water service charges. Since then, a special drive resulted in 'the collection
 
of 750,000 colones (stimulated no doubt by the water shortage). ;t is.con
trary to law.to shut off water service foi non-payment of bills unless a 
public hydrant is available. Delinquent 'eneral service charges by law 

" also cons'itlttba lien against the property. Neither procedure, however, is 
often carried out, The law provides for a penalty for delinquent bills, 

4' however, in practice this is not collected0 ' 

New Construction Financin.
 

It has been the past practice for all new construction to be 
financed by the national government. However, in recent years, the national
 
government has expected San Jose,, and to a lesser extent a few other.
 

4' . .i.i'. -: • : : \ :... : : -": .J: : ;" . i ; ) :. ..' ' ! i 4.' 
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principal municipalities, to pay for an increasing proportion of the cost
 
of water system improvements. In recent years, it has been the rule for
 
San Jose to finance extensions to ithe systems mainly from local funds,
 
'withmodest contributions from the national government. In new real estate
 
developments, extensions are required to be built by developers (under city
 
supervision) before building permits are issued.
 

Under,,the law, a municipality maiy borrow not to exceed 500,000 
colones from ajjny single lending institution, but there is no limit on the 
number of institutions from whom loans are obtained, provided approval of 
the National Controller is obtained. Any loan exceeding 0.5 million 
colones must be approved by the Congress. In effect, the o ly limitation 
on borrowing is the disapproval of the Controller and/or Congress or the 
maximum which an institution will lend. San Jose presently pays 6% in
terest on six-year water supply loans from banks0 All bonds or loans are,, 
in effect, general obligations of the city.
 

Referring to the previous discussions, all water supplies in
 
the metropolitan area are inadequate either as to quantity, treatment, 
storage and distribution, administration, technical supervision,. operation' 
and maintenance, or financing. Many are deficient in two or more respects,
a few in all respects, and all in respect to financing .
 

Rader and Associates, Engineers and Architects of Miami, Florida,. 
have recently submitted a report prepared for INVJ on the water supply 
system of metropolitan area of San Jose. This report eals primarily with 
the sources of supply, treatment, financing and a central organization to
 
plan, administer and finance a metropolitan water supply for the entire 
area. The study did not cover the existing distribution systems.
 

It is not within the scope of this Audy to make a detailed review 
of the Rader report nor to incorporate detailid recommendations from the 
Rader report. 

"
Briefly, the Rader Report recommends that the proposed work,be 
carried out in three major stages.. 

First Stage
 

1. Create a new organization to be in complete charge of the
 
water supply for the metropolitan area0
 

2. Reduce excessive leakage and waste of water.
 

3. Construct a,new reservoir and treatment plant on the' 
Tiribi River. 

4. Enlarge the existing Guadalupe treatment planto 

5. Increase capacity of several existing plants, d4elop,new
 
spring suppliesq strengthen storage and dist'ribution systems and instaill
 
interconnections. This work is to be carried out in 1960 ad 1961.
 

__________ :______.____< i:.;:. , : "., : : i 4 
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Second St ag3 

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
 
X-criod 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 - 68: 9150 c lones 
($1.40) per month Linimum for 50 13 with a reducing rate per M3 in four 
step from 0.25 colones ($0.0375) to 0.12 colones (0.018) for excess above 
50 V,-. From 1969 - 1985: 12.00 colones ($1.80) per month minimum for 
50 M3. From 0.33 colones ($0.05) to 0.12 colones/f 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. 

Becaw:. ; ' the nature of the area, the present administrative and 
governmental jl uctures, the available sources of water, the inevitable 
growth and other factors, the need for some type of coordinated water supply 
program seems obvious.
 

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 fj.in:, rates, borrowing 
money and making and enforcing general rules for water servicus, 

Another proposal now being considered by the national government 
is to establish an autonomous or semi-autonomous national water agency 
which would have similar powers and functions for 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 muicipalities 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
 

ESTIMATE OF OERATIN COSTS SAy, TCSE 121TRGPOLITAW ABj R 

Population 

Annual Oeration Costs-Colo-_nns 

Bond Issues (Colcnos) 

2E2 ,00 

-2_,j4.00 

6,000,000 

50o00 

6.70,Q00 

64,00o 

0 

4,500,00 . 

" 

. 

.q 

647;000 

600.28.000 

0,000** 

Amortization*- - Colones 615,000 3,h40,000 3,770,000 9 0,C000o ,360,000 

Average Monthly Cost** 
per connection (Colcnes) 5,86 11.00 IL2 67.<O 12..10 

Average Monthly Cost** 
,er connection (Dollars) 0.88 1.65 i.68 2.64 1.82 

Average Cost 
per cubic meter - Colones -0.104 OQ8 0-200 0. 510 0.215 

Average Cost per
cubic meter (Dollars) .0156 °0297 00300 0.0465 0.0523 

Average Cost of 
1000 Gallons (Dollars) .059 0.112 0.113 0,176 0.122 

** 
*** 

* Computed at 4-1/2 interest - 7.688% of cartraetion cost per year. 
Based on 95% total connectioWr. 
Reduction due to retirement of 1960 Bond Issue. 
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Such services could better be supplied by a centiral authority thaii by indi
vidual communities. On the other hand, the San Jos6 area is in more immr~iate 
need of extensive major improvements than most other cities of the country, 
lespecially in source of supply development), and such needs might receive 
prompter attention under an area authority than under R nationwide authority.
 
Proponents of greater autonomy in local government would likely prefer an 
area authority The problem in the San Jos6 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 more expeditiously than if 
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 counnities and With it as 
a nucleus, the area could be expected to continue this trend toward greater 
local financing. Thus, this area might establish a pattern for a natir. wide 
program. 

Suggested Areas for Studies - San Josh Metropolitan Area 

1. Continuation of pitometer surveys
 

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

3. Continuation of ground water explorations. 

4. 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 naking 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 needed 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 STUDY RESULTS
 

By: Don C. Zobal
 
Statistical Consultant 

I. II'TRODUCTION 

This visit was made for 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 and the
 
control of water-borne diseases. The other 
members of the team were 
John 1t. 
 Henderson and Alfred H. 1-ieters, consulting engineers, assigned
 
to Costa Rica for a four week period.
 

After a brief general orientation, discussions of available
 
statistical data were held with the 
Director of Biostatistics Department
of the Ministry of Public Health, the Director of Statistics of the
 
Medical Assistance Office of the .inistry, 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. 
Itappeared that the.best approach would be to summarize available data 
on infant mortality and deaths from gastroenteritJs 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 data, 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 gpstroenteritis and
 
colitis (Code 571, International Statist.ical Classification) have been
 
prepared for each canton and provinco 
 in Costa Rica for the years 1953 
1957. Due to the smll number of deaths involved, rates per cantbn are 
of limited value; it is expected they may be of use in pinning down 
situations within a province. 
Bpause of the wide variations from year
to year, it appeared that five year over-all figures would be more val
uable for place to place comparison, 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 population. Deviations are so great that no tiend 
over the period is discernible. A graph for Costa Rica fol the five 
years follows the shape of a 1, 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 p'YV1Ovlnces. Although 1957 is 
the highest year for all of Costa FLica, -*L is the high year only in two 
provinces, San Jcsr and ? ecia. 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 Josd (17°0). Guaracaste is the least urban province, and 
San Jos6 the most urban (1950 population census). It has been suggested 
that infant deaths of gasteroentcritis may be low in Guanacaste as the 
population is more Indian than the other provinces, and the.mothers there
 
tend ft nurse their children. This is less true in the other parts of the
 
republic. The low rate in San Jose Frovince, which includes the capital
 
of the country, is very likely due at least in part to a water supply system

with individual house connections in 97% of the dwellings in the urban areas
 
and in 90 to 95% of those in the rural areas. The rate of deaths in San
 
Jose is no doubt somewhat higher than the death rate only for San Jos6
 
residents, as about 20., of the 10,000 children hospitalized each year at 
the San Juan de Dios i come from other provinces. Seven per cent of 

-tne children admitted to ;ue :oC t' in 1958 died. In 1957, deaths were 
slightly over 8, of 1a-dm_*-sJu.,':. 

The highest gastrcnteritis death rates are found in Lim6n (223.5),

Puntareas (215.6), ad .2) e total rate for Costa Rica over 
this five year period is 138,0. t 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 Jose relates 
to the province with the best water supply system in Costa Rica. 

The ranges of the 5-year gastroenteritis death rates for the cant6ns
 
of each province are presented below:
 

PROVINCES CAIT6NS 
Name Ra1e Lowest Rate Highest Rate 

San Jose" 
Alajuela 

97.7 
132.2 

2an Josd 
Alfaro huli:: 

69.o 
46.2 

Alajuelita 
Valverde Vega 

185.1 
186.6 

Cartago 204.0 La 'Iridn 98.6 El Guarco 283.9 
Heredia 113.0 Sta. Barbara 55,9 Barba 133.0 
Guanacaste 94.7 Nic oya 63.8 Canas 223.9 
Puntarenas 215.0 Bii .nos Aires 105.9 Golfito 367.3 
Limon 220.4 Pc: ci 173. 4 Limon 238.2 

It may he noted that the lowest rate in Lim6n (173.4) is quite
high, in fact considerably above the highest rate in Heredia. It should 
be remembered that Limon has only 3 cant6ns, while all of the others have 
7 or more. However, even excluding Lim6n, a great deal of variation is 
seen, ranging from 46,2 to 105.9 among the ?low" ratesj and from 133.0 to 
367.3 afiong the "hightf rates, representing vast differences in the disease 
picture among the proVincesa 
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III. INFANT MORTALITY IN COSTA RICA 

The number of infant deaths per 1,000 live births registered per
 
year has been declining miore or' less regularly in Costa Rica. The rate,
has fallen from 178.7 in 1931 to 71.6 in 1956, which amounts t 60%
 

.decrease. 
 Despite this general downward trend, annual variations are
 
such that it i~s helpful. to use'an average of data for the latest Live
 ~~ place to place comparison.
 

The resulting rates range from 69 . 5 per 1,000 in San.Jose'to
100.1 per 1,000 in Puntarenas. Rates for Heredia and Guanacaste were 
almost. as oas that.for'San:Jose while that for Lim'n approached the


high rate for Puntarenas. 
 These data are somewhat in,accord with those
'
for gastroenteritis, where the lowest rates were found for Guanacaste and

San.s adthe highest.f 
 o n and puntarenas. Such a relationship

is' of course, to be expected, as 27% of infant deaths.are due to gastro
enteritis, and 71% of the gastroQuteritis deaths are those of infants.
 

Similar rates have been prepared for each cantti of Costa Rica'
 
year and for the 5-year period. Where it appears desirable to have
 

greater detail within cantons, usa may be made of the worksheets which

show the number of infant deaths by province, canton and district for
 
1955, 1956 and (with the fourth quarter estimated) 1958. -


Tabulations for 1957 and final 1958 data on infant mortality werenot available at the time of this study. 
It appears that the required 1957 
tapes had not been sent by the Census Office to the Ministry of Health, C 

probably through an oversight, they had not been requested. Final tabu
lations for 1958 are being processed,, and data for both years are expected
shortly., Because of the small numbers involved, rates have not been corn
puted for districts, but such figures could be obtained for 
study, ifdesired. A review of the 5 year rates for cantdns within each province
indicates the following ranges. 

PROVINCES 
 - ___ -- CANTONS
Name Rate Lowest Rate Highest Rate 

,San Jos6 
 69.5 San Jose . 56.5 Aserri 121.4
 
AlajueJ.a 76,8 
 Alfaro Ruiz 49.5 Valverde Vega 113.3Cartago 
 89.8 Cartago 81.1 Oreamuno 115.1

Heredizi 70.1 Sta. Barbara 36.2 San Rafael 87.9
 
Guanacaste 
 70.6 Santa Cruz 50.4 Carrillo 109.5
 
Puntarenas 100.1 Buenos Aires 70.8 Golfito 115.8
ILmon 96.9 lim6n 91.3 r 119.6 

In some instances it will be noted that the central cantons of the
 
provinces (eag.; San Jose', Cartago, Lim6n) are those with the lowest infant
 
mortality rates. 
 Some of the rates (e.g., Santa Cruz in Guanacaste) may be
suspected of being low because of under-.reporting. Although we have been 

4 

informed that registration of deaths is very good in Costa Rica, such a rate 
as 50-4 in this area comp~ared with $1.1 as the lowest in Cartago suggests,

the possibility that some infant deaths in this rural canto'n may have gone
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unregistered. This, of course, is a [enicral problem, and a larger one,
requiring intensive effort tc bring about improvements in death registration, 
as has been done ini Venezi: a. 

Us. CETIFCAIO F DT7-AH 

In those insta.cs where the death was not attended by a physician, 
efforts are made to have the cause of death diagnosed by a physician. If 
this is not possible, the civil authority prepared the death certificate, 
registering the cause 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 uocn attended by a physician an additional 
9.4% had been certified by a physician after death. The remaining 44.7% 
were diagnosed by civril 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 43.4"J 

With medical certificate - 8.3% 
Without medical zertifica*1 e - 3 5.1% 

It is of interest to consider the differences in medical death
 
certification by province, Th-1s is shown in the following table relating
 
to 1957:
 

. Per Cent Without Medical 
Total Deaths - Per Cent With - Attendance 

Provinces - Registercd - Medical - With Medical. - Without Medical 
.... . -_- Attendance Certificate . Certificate 

TOTAL 10,1. 11.3
51.6 37.1
 

San Jos4 3,238 64.8 11.2 24.0 
Alajuela 1,8L4 53.2 17.7 29.1 
Carta-o 1,197 47.3 13.2 39.5 
Heredia 563 81o 6 10,1 80'3 
Guanacasto 1,043 21.5 1.9 76.6 
Puntarenas 1,370 101. 52.9 
Limdn ,, 9, 6 4. 6 

lightLy surrprising is the high percentage with medical attendance 
in Heredia; this is one of the least populated provinces (66,000), with urban
 
concentration mainly near the metropolitan area of the capital of the republic 

http:insta.cs
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Second to Heredia, the province of rvesei.s "an picture ofJohe he best 

medical certification, about 2 cf ic:a' attended
(,ath3being by a phy
sician, and 3 of every d-,h ccrtificates signed by a physician. The
 
poorest Isi;.ri .t Province, the most of all,
is th. 2]aocasta rural 

where only a little more Vhn 
 I out of 5 deaths was with medical attendance,
and only an additional 2 per cert had medical certification. With a limited 
number of doctors and . sp2rsc c!1.uIion of low economic status, this is 
not unexpected. 

V. HOSPITALIZATION DA'A 

Data on hosp.tal 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 
 Patiots Da-s Patients Days
 

TOTAL 
 3750 44576 
 2132 20504
 
-,-, " 

San Jose 2378 30 1 
 862 10021
 
Alajuela 263 
 3712 
 241 2233
 
Cartago 3"0 
 3780 347 
 3376
 
Heredia 271 
 240] 
 276 1659
 
Guanacaste 
 142 1710 62 
 675
 
Puntarenas 119 
 694 166 
 881
 
Lim6n 237 
 2104 178 
 1259
 

Totals for all hospitals, !ra-l centers aud clinics for Costa Rica are: 

5 ',.aoks- 2 Yuars 2 ear:; and 1:ore 

;L957 

atients 4,233 3,508
Days 44,187 30,906
Days per patient 10.4 8.8
 

Patients 4,747 3,056
Days 52,028 27,671
Days per patient. 11.0 9.1
 

Complete figures on cost po;- patient day have not been obtained. 
However, the following figures w3are published in the 1957 annual report of
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Cost _rvj tient -_da iQ.r gorahoqit4 

Colones 

Cartago 
Heredia 
Alajuela 
Puntarenas 
Gianacaste 

13.09 
17.45 
16.12 
12.57 
21.56 

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

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

Data obtained from San Juan Dios Hospital, the principal hospital 
of Costa Rica, shows that in 1958 there were 7,628 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 age. There 
were 662 deaths, or a death rate of 8.7/% 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 interest. Distribution by province of residence of the
 
Qhildren during 1958 is as fo1lowi
 

Province of Residence Per Cent
 

San Jose 81.0
 
Alajuela 4.5 
Cartago 3,2 
11eredia 1.6 
ilanacast, 2.0
 

PIntarona 4.0
 

TOTAL 100 ,O 

The total rclatos to 10,202 children under 14 years of age
 
receiving in-patient service in either the medical or surgical pediatrics
 
dopartment of the hospital,
 

VI. USE OF ThE DATA
 

The folloving sots of tables have been prepared: 

1. Infant mortality in Costa Rica, by Cant6n, 1952-1956. Deaths
 
and rates per 1,000 live births for each year and 5-year total.
 



2. Ga!troc nte!1t.,.--L D@-th rrx'. ),.J., or'i1ation, by CanL6n. 

Deaths and rates for . n),'I:kr aQd 5-year total. 

3. Infant :crtcL:ty by Districts in 153. 

4. Infant Mortality by Districts in 1956. 

5. 	 Infant Eortality by Districts in 1958.
 
(4th quarter esttmaLed)
 

6. Worksheet --Deaths by Canton for Gastroenteritis, etc. Includes
 
data by canton for 571.0 (gastroenterltis and colitis, except ulcerous colitis,
 
for ages 4 weeks to 2 years). 571.1 (for two years and over, and for the
 
years 1953 - 1955 764,0 (diarrhea of the newborn).
 

7. Worksheet -- Infant mortality in 1952 caused by gastroenteritis
 

and total infant mortality. Includes numbers of deaths by cant6ns.
 

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 mortality 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 preparation 
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 children treated for gastroenteritis, according 
to their residence. This would eliminate the bias of having those children 
who may have developed disease frcm a poor water supply classified in another 
area where they have been hospitalized. These tabulations should be com
pleted in tne near future and can be ccIsolidated with the data of the project. 

It is felt that the data obtained, although the best available, may 
contain inaccuracies due to impropor reporting of cause of illness or death,
 
or to under..reporting. However, as the rates may tend to understate rather 
than overstate the situation; the higher rates will serve to indicate areas 
requiring investigation as to the reason 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 comparisons 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 I of 
every 4 infant deaths. 


