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Annex s.lh
ERVIRONMENTAL SANITATION

- T.A. INTRODUCTION AND OVERVIEW

Envirommentally-related disesses are the leading cause of death
and siciness in cuatcnala.l

Planners and others at the nationsl and imternational levels
who dcvclop prostans to improve envirommental oanitltion are fam-
{liar wvith the data on morbidity and nor:ality due :o diseaaol
caused by the lack of adequate environmental sanitation. However,
most of the people who suffer from the diseases are unavare of their
causes or of simple techaiques to ptoven.: thenm.

A health education component is essentisl for all types of en-
viroumental sanitation programs and must be provided on a continuing
basis. Commnity {nvolvement and participation from the beginning
{s important if the project is to be widely accepted ;nd if the
- villager is to understand how he local labor and material he con-
‘tributol to that provided by outside aéencica will =ake it possible
for him to gain enviromental improvements which he could not hope
to obtain alone.

In the development of all environmental sanitation programs,

emphasis must be placed on (a) sensitizing the MOH staff tv the at-

titudes and practicesz of the people whom they are tryink to reach,

1 See Annex 4: Corowunicable Disease Control,

2 See Annex 17: Survey of Environmental Sanitation Attitudes and
Practices for a discussion and comparison of the attitudes and prac-
tices of Ladinos and Indians with respect to eanvironmental sanitation
prograns.
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(b) carefully identifying approp-iate and acceptable points of in-
:.rvantioa wvhich wvill facilitate the' introduction o! nev technology
or bohnvior pattcrnn..and (c) providing community heslth impact
pro;tann desired b7 :ho villagers wvhich 9111 begefit the population
for vhon thc progran il intcnded.

thc Hinistry o! Bcal:h altcady has the orsanizatian and na.c
of the etaff necessary to help the villagers help themselves in
{mproving environmental sanitation conditions. The TSR provides a
point of liais;n.bcfve;a tﬁa Hﬂﬁ a;d the ;illagor and with iufroved
suparvision and guidance could better help the villagers develop the

potcntinl to improve :hoir cnvironnant.

A nunbar of rural envirounontal aa;;tation is.ucs are addrcoocd
in this toport. bu;~it opccifically !ocuscu on (a) expanding rural
watsy tupply prograno. patticulntly to areas not readily supplied
by gr.vity flow systems, (b) augnontins the installation of sanitary
latrines, including continuing prgpotion and paalch education, (c)
utilizing the self-help potential in rural communities, and (d) de-
veloping and effectively using personnel trained specifically for

the functions they are to perfcra.
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I.B, ENVIRONMENTAL SANITATION MANPOWER RESOURCES

The most vidaly distributed manpower resource in environmental
sanitation at the presseat is the MOH sanitary inspector. Another |
isportant resource is the Rurol Mealth Technican (TSR), who, although
he ocutnuzbers the sanitary inspectors, h not as videly discributed,
Both ES. sanitary inspectors snd the TSRs p;r;icipaga in aiv;:ieéy ’
of eavironmental sanitation activities. A third Bmanpover resource
currently being developed, is the Rural Water Technican (TAR), wvho
will be concerned only with rural water systems. However, it will
be at least a year before the training program for the TAR is
complated. '

These three environmantal sanitation manpover resources are
described briefly:

1. The Rural Health Technician (TSR)

The Rurul Health Techonician (TSR) is a relatively nev type
of comunity health worker, trained through INDAPS (Institute fcr
the Instruction of Health Persounel,) an-AID-sponsored program at
Quirigua. About 80 TSRs are trained annually; :hc;e are currently
175 in the country. They are assigned to work out of Health
Posts in the nearby cormunities in a variety of heulth- related
sctivities, including u:ﬂne'progrm and rursl vater projects.

The TSRs have received good tasic trainigg but have sufferad
fron ; lack of adequate supervisiou and guidance. Just recently &

TSR Coordinstor was sppointed for the El Quich@ area arnd standards
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‘end guidelines for supervising the TSR are being developed for use
by the Coordinator. It is anticipated that if this supervision
proves affective, it will de adopted in other areas with TSRs.

The TSR is discussed further in the Health Sector Assessment undsr

Humsn Resources Development (See Annex 12.).

2. The Sanitary Inspectors

_The MOH Division of Environmental Sanitation vorks through
180 sanitary inspectors located in 150 Health Centers and a
groving corps of TSRs assigned to Health Posts. The .tanj.ury
inspectors could, and should, form an important link in the
decentralizad activities of the MOR in environmantal sanitationm,
water supply, excreta disposal, food handling, solid vu;e disposal
and rabies. Howvever, indications are that the sanicary inspactors
need exteusive training if tﬁey ai.-e to fulfill th. rplo expected
of thea. ‘ﬁuy are not_trained as sanitary inspectors, and it is
estimated that as many as 50Z of them are not prepared :.o handls
the responsibilities they are gi;n. |

Tha ¥C1 is curreszly coaduceting a 9-wonth course. to upgrade the

" training of the sanitary inspectors but onlv 30 to 40 of tha 150
sanitary inspectors are atle ro particioate in the course each year.

3. The Rural Water Technician (TAR)

The expanded rural vater supply program needed to meet the
goal of the National Health Plan will require additional intermediate

level technicisns to form the link between the professional engineer
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developing prograa plans, standards and guidelines at the national
or departmental level and :h.' field progran uhofc the vork is
bo'in; implemented. The development of this Rural Water Technician,
to be known as a TAR, is currently deing undertaken by Agua del
Pusblo, an Am-tundcd grogram, However thc.p;ogrd-u still in the
pnunimry‘go;ﬁldpmnt stages.

The TAR couc.p;.. including his specific duti:e.; the need for
his services, the mumbers required, the qualifications aod specific
training necessary are currently being scudied, Careful consideration
;'m be given to the position he will 'uki in the organization, who
vill supervise him, hov he will .nlau to the sanitary inspectors,
TSRs and other members of the health team, and other details which
will determine his successful utilization in rural wvater supply ’
sctivities, -

Whan the TAR concep= is fully developed and implemented, it
should be stuiied carefully, inc;pding the development of the
training prograa facilities for training, recruiting techniques,
acceptance by the cormunity and tha sffectiveness of the TAR.

Once developed, the TAR could be utilized by UNEPAR to
strengthen and accelerate their program; b.y DSA to assist the
sanitary inspectérs now usmiing the int8rmediate level technician
responsibility in addition to their other duties; and by DDC which,
in attempting to run a comparatively large program with two civil
eugincers,experiences deficiencies in design and construction

supervicion,
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II  RURAL WATER SUPPLY
IT.A. THE CURRENT STTUATION

1. Qverviow

Rarsl vater gevelopment projects in Guatemsla can be categorised
according to the degree of commmity participation in the project, and
the type: of water system installed.

“Most projects, such as those of the MOE Division of Environmentsl
Sanitation (DSA), the Commmity Development 0ffice of tho jPriaidency
(IDC) , USAID/G, CARE, UNICEF, WHO/PAHO-assisted projects and voluntary
agoencies rely heavily on community participation in all phases of rursl
watar development projects. In contraat, the msjiority of the projects
oarried cut by the Unidad Ejecutors del an de Acueductos Rursles

' (UNEPAR) with finsncing by the Inter-American Development Bsnk (IDB)
sre developed with practically no cormmmity participation.

The u;ajority of the rursl szstems built in the past and those being
considered for the immediate futurs sre gravity-flow systems. Few rursl
systems have been built which require pumps nf any kind, either motcrized
or hand-operated. In fact, to be included in the CARE/MOH water develop-
ment project in E1 Quiché a grsvity-flow supply must be available with-
.1n a reasonshle distance. Of 100 systems built and operated by UNEPAR
anly 11 require motorized pumps. This criterion immedistely excludes
many rursl Guatemalans {rom a poté‘ble water supply.

* The MOH maintains 2, Health Areas Wwithin the country including
20 sanitary inspector supervisors, 159 Health Centers, each with a
a;nitary inspector, and 470 Healtn Posts, which have direct contact
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with the commmumitiss they serve. Some Posts are sssisted by a
Rurel Health Techiician (m)', s rohtivoiy new type of commnity
health worker who works in s variety of hul-th related activities,
including latrine progrsms and rursl water projects. Flans sre
currently underway for the developmsnt of & Rursl Water Techmicisn
(7AR)" to assist in the development and mintensnce of rural water

supply systems.
2. Current Rurol Water Development Activities

A mmber of agencies, including nationsl, internationsal and
private voluntary orgsnizations, are involved in rursl vater develop-
pent in Guatemals. However the more extensive public rursl water
supply programs are conducted by three agencies: Rural Aqueducts

Progrsm Office (UNEPAR)} Enviroamental Smiu,t_:'ion Division (D3A),
end Cammnity Development Office (DDC) s ' | '

8. Unidad Ejecutors del Programa de Acueductos Rnrales QUNEPAR)

Tnidad Bjecutors del Programa de Acueductos Rursles (ONEPAR) was
established in May 1976 within the MQE to “undertake the design, con»
strustion, operstion ard msintenance of rural ‘water supply systems for
commnities rsnging from 2C0 to 2,000 inhabitants. The Departamento
de Ingenieris Senitaria within the Division of Sanesmiento Ambiental
(DSA), also s part of the MOH, formerly sssumed thoso. responsibilities.
(See Figure 1: UNEPAR National Orgenization Chart end Pigure 2:
Organization of the Western Region of UNEPAR.) |

* cee Section 1B for o doscripticn of the TSR end the TAR, snd Annex 11
Ruman Resocurces Development.
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FIGURE 2

UNCPAR
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UNEPAR functions through s nationsl level orgsnization and three
regitml offices: the Centrsl Regional Office in Guatemala City, the
Vestern Regional Office recently established in Quetaaltensngo and the
ﬁlat.ni Regional 0ffice about to be set up in Chiquimmla. Table 1
depicta UNEPAR activities at these nationsl, m‘giml fnd commnity
levels.

_ * UNEPAR bas direct responsibility for implemanting”the rursl vater
supply progiam financed by a $7 million loan from the Ix.:tér-A;lxerican
Development Bank (IDB) and $2.6 million in nationsl cmmtorpax?t funds.
The loan, approved by GOG Congmaa on October 5, 1976 covers the
dosign and constmction within a four-year period of 105 systems for
.135 ,000 inhabitants in approximately 165 communities with populations
botween 200 and 2,700,

The pecple benefitted by the progran participate minimelly in the
projecta. A local Water Committee is established to obtain permits for
righta of way, for the land on which storsge ‘tanks and public hydrants
are to be installed and for using the.water source. UNEPAR operates
separately f{rom the other MOH activities and makes no use of the Ministry's
close contsct with the commnity through the sanitary inspector or TSR.
local labor iz not used because UNEPAR feels that it slows down the
construction process, usually carried out by contract, which must proceed
sccording to a predeiomined cone'émction schedule under the IDB
financing arrangements.

Bfforts focus on inataliation of house connectlons; public hydrants
are held to a minimum, A flat rate, charged for water received through
house connections and for the use og wblic'hydzjlnts , 1s sent to the



Responsible for coastruction, operation and main”insace of rural vster supply systems for populations from 200 te 3, ooo

TARLE 1

UNEPAR ACTIVITIES AT THE NATIONAL, RECTOMAL AMD CCAQUNITY LEVALS

vith the DSA, sanitary {nspectore nor TSRs.

Practically se relatisaship,

LEVEL

STUDLIES AND WA 1(LIS

S TIUCTION

OPERATION AlID (WAINTERANCE

LATIOAL

JECIONLL,

Cantral

Ueatern

(CLas:iern to be orgamised)

All studies and Josigns prepared .

ac national level, also magerial

lists and coxts cstimdtes. Invitstion
for Lids on pipe and fittings and for
construction ¢contraces.

/nnual prograa and budget prepared st
aational lcvel. Some promotion
carvied out from national lovel, par-.
ticularly for organizing local water
comaictcan,

Promotars help set up local Mater
Comnittss.

Villagers provids labor to asaist
sutvay team mske studies. Villagers

obtain permits for uss of vetsr sowr~

cas, rights of way, and se forth,

Construction f(inanced by BID loans
snd national couterpart fuade. Mo
community participacioca in cepital
costs.

Constructioa carried out under
supervisioa of Regional offices.
About 67X of construction by sdmi-
nistration, remainder by comtract
avarded to qualificd coatractors.
Expect to award contracts for 3
groups of communities, divided
gcographically. Suporvision by
Reglional office staff and first-
class masons.

Villagers provida labor and ‘local
materfal for systems built by
adainiscratioa.

Maintenancs of all systens except
those under Westera Rcgioasl offics,
Have 4 (frst-closes masons plus s
second-class masons and oae boss to
carry out ryutine,

Hafatenance of 89 gravity systems
and 1] pumped systeas. Illas large
warchouse of materials and supplies.
Wacer rates established.

Western Regior has eix masons to
aaintaio gravity systems §n 735
coamunities plus ) pumped syetems,
Masintsins small supply of pipe ard
“‘t‘u.o

T=1Mt'S

Local Hater Commitees is vesponaidle
for operstion and asintsasnce of
systems uader eupervision sad gulden-
ce of Regional Office.

Watar vates, established at National
Laval, avs collccted by Tressurar of
Water Coamittee under supervision of
Begional and National office of Col--
lactiona. Treasurer receives 102 of
soney collected, rtnainder goes to
Mational Treasury. Fund budget
sanually for operscfon aa/ msinte-
Baace coete, .
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Regional Office for deposit in tho National Tressury. Nnds for
opoution and mtntemnce are then budgoted aunmny a8 port. of the
WAB tudget. (Sea Fignro 3t UNEPAR, Comparison of Accumlated
Operstiom and Maintenance Costs witi Accumlsted Incoms Gonentod,
1973-1976.)

In order to provide water service to as many-people as possitle
¥ith the funds available (ostimated st S’Io/upita) , the’ ujodty of
the systems in the UNEPAR progrem will be grwity syatm; hovmr,
eventually the progrsm will have to include pumped systems using
ground vater sources. |

The Cansdisan Internationsl Dcvolopnont Lscncy (CIDA) has agreed
to sssist mlEPAB with e $1.8 million grnnt ‘to: (s) study possible
vater sources, including the g'round-anter potenthl; (v) - develop 8
pations). rursl wvater supply plan for the next decade; - and (c) train
pooplo in hydrology and the development of ground -nster resources, and
in tho piaming, operstion and maintensnce of rursl water supply systems.

UNEPAR also has s $3.5 million losn t.o finance the retuilding of
some 250 systems destroyed or dsmaged by the recent earthquake.

The progress made by UNEPAR, formerly the Department of Ssnitary
Engineering, during the past S years in supplying rursl wvater supply
services is shown in Figure L4 snd Table 2.

b. Division de Sanesmiento Ambientsl (DSA)

Hhcn UNEPAR was established the Department of Ssnitary Engineering
within DSA was practically eliminated, and DSA was left with s Department
of Genersl Senitation and 8 Department of Food Control. Currently the
DSA is responsible for a national latrine p'rog'rm, s water supply program
for small compmunities, sn emergency Progran with UNICEF to rehabilitate
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FIGURE 3

UNEPAR

OOMPARISON OF ACCUIMULATED OPERATION AND MAINTENANCE COSTY:
WITH ACCUMULATED INCOME GENERATED 1973 - 1976
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FIGURE 4

PROGRESS MADE IN PROVIDING RURAL WATER SUPPLIES IN THE LAST FIVE YFARS, -BY uNeEPAR” DDC & DSA
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TAME 2

POTABLE WATER AMD LATRINES

MOM, UNEPAR AND DSA

) ) (3 Q)] (s) (6) ) (8) 9 (10) (11) (12)°¢ (13)¢e (14) (19) (18)
elial 1-|xorks 3§ Morks | Total [Qurrent Pop- [Ncsign po-| Income frde Majn- Majnten- olini- Popula-
pry Visiks rch’lct ties | Progresg Comple{ Works |ulation ben- [pulation |Tariffs |tenance § |ance and | Letrines | aqueducts tion bea-
and Surveys [Studies Penofit-for com-| ted Comple- pfitted by (for (8) and Con- ration [Operation| Construct}Completed | efitted
A peprais od by |pleted | Under | ted (8) ncctions sts Losses od by (19)
(4) f'nntr.g%_
* [ ] ey
1970 197 Y 36 $8 3 16 24 38,071 $1,962 4,232 -ee- coee 8,118 Ceesa ---e
9 mn 41 19 26 16 3 * 9. 19,90 | ------ 31,038 seee esee 9,05 ? 1,392
1972 | 268 3 7 | % 18 - 10 3.8 5,545 | 40,208 1,96 s
1973 146 M 8 % 32 .o 16 13,716 22,739 42,980 63,778 20,798 11,500 $ _LIN
1974 133 25 47 .e- 38 - 23] 16,353 15,168 44,869 75,451 30,582 3,600 14 4,333
1978 ] 47 26 43 M 19 1% 27,992 49,866 69,782 119,765 49,983 14,000 % 4,387
1976 121 48 ¢4 31 13 .- 9 9,347 16,728 81,099 130,814 49,712 23,500 19 4,423
' 128,827 16,814
DEPAXTIENT . CONSTRUCTION . DEPARDVENT o CENEBAL SANITATION
TT DEPARTIENT ’

e Acamulatod «p to 1970.

Pru_e_gmzed bg

Carlos Durdn Escobar, S.G.C.N.P.EB.

tk summary of the years 1970 to 1975, furnished by Ing. Angel lnlaml hief of the thlu DiVision, UNEPAR,
fote:  »arch 25, 1977

Data talen from table pnpcnd by Lic. Barvezs, Chief of Plnancisl- -Administrative Department, UNEPAR.
Installed Latrines.

DEPARDENT
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unll wvater supply systems and latrines in the earthquake area and the
CARE/MOH program being carried out in B Quiché. These programs are
conducted with full cmnity parti.cipation in close coordination with
the TSRs and the local program provided through the Ministry of Health.

The following data indicate :,tho size of the projects included in
the DSA small.gystem prograia, the degree of local_participatiop sand the
per capita cost. All informstion is for 1975.

Number of systems reported 15
Number of pooplo served 3 ,1.76
System size, mximm-minim .
popalation 360-70
Average system size, population 22
Per capita cost, maximm-minimmm $h9-$7 |
Average per cspits cost '2801.'8..80

Source of funds:

Commmni ty 538
Funds . 2%
Labor _32$

Other funds ral 4

'nma,. more than 50% of the cost, either in cash (21%) or labor (32%) ’
is contributed by the peopio who receive the services.
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_Most water supply systems tuilt under DSA programs are gravity-
supplisd. Bxcept for the systems installed under the CARE/MOH demon-
ptrntion project in E1 Quiché, water service generslly is provided at
no chlrgo through public hydrants. When sufficient vater is availsble
s few house comnections are made, the householder psys the Founection
cost., A collection u made when there sre minor costs,. ma jor npairi
are handled with the agsistance of the aanitary'lhspoc§9r‘aaai?pod to
the Centro de Selud, ' "

The current DSA orgsnizaticn snd that of the MOB cections
{nvolved in envirommental sanitation programs is presented in Figure Se

The DSA responsibilitiss for water system study, design, o=
struction, operation snd msintenance at naticnal, area,'diviaion and
Paesto de Salud levels aré sumarized in Table 3.,

The rural vater supply and latrine program of DSA is sugnented .
. Quiché, which is to provide a water cupply' and latrine facilities to at
least 25,000 p;ople and to demonstrate techniques and methodology with
widespread applicability to similar ;rojects 4n other aresas of Guatemala.

The program provides public faucets (house connections may be
prov;dod at the househalder's expense) and latrines, s monthly 25-cent
'chargo covers operation and mointensnce costs of the water supply
system. The efforts of GARB; DSk, locsl commnity improvement committees,
and the TSRs end sanitary inspectors of the MOH are coordinsted within

the project.
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_ ORGANTZATION OF I[EALTH SERVICES AND ENVIRONMENTAL SANITATION DIVISION |
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' l - L3 l
[ Health Arca l L Health Arca 1 (22 areas) General Sanitation Food Control
. Deparmment Department
[Advisory Council J— Arca licadquarters | Technical Comncil | ) |
' i R |
L I I 1 [omenoy | [ieaees | | varpines ]
Nutrition Nursing Sanitation . .
Secretary Auxiliery Supcrvisor Supervision .
(20) : [Aueducts | | latrines |
Arca Integrated [ 1
Center
T ﬁutinpa | l Amatitldn ] [ 2acapa J
r | . ;
Health Center licalth Center J Heslth Cen _There are: 21 Type ’.'A:: Hoalth Centers with bed facilities
District 1 Districe 11 [~~~ """ TT—T District VI 130 Typo *B" Health Centers
_Approximately 150 Sanitsry Inpsectors
Heslth Post Health Post - Health Post (465)
] l I__ e INDAPS, Quirigus .
= = 4 .
Nursing Nursing Rural Health
Auxiliary Auxilia Technician(TSR)

gT-NT’S
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RESPONSIBILITIES OF TUE DIVISION DE SANSANIFNTO AMBIENTAL (DSA) POR
TALITCIAIQ. OF VATER SYSTENS & LATTI

HE PROCLAIS AT TUE NATIONAL

DFSICM, CONSTRUCTION, OPFRATION
2 ATEA, DIVISION & 1OCAL LEVILS

Responsible for construction of saall vntcr;aupplyAgyo.e- and latrine program. Umrelated to UMEPAR, I .
. : i ..
Lrve STUCIES /5D DESICNS CONSTRUCTION OPEZRATION AMD nmgna
SATIONA Prcpates countty-uvide small rurasl lesponsible for constructioa of
osA) vetcr supply prograa, also latrine latrine olabs end risers ia three
program. /pproves studies and plants and disctribution throughout
designs carricd ovt by sanitery country.
inspectors, (Ordere and dispatches
matcrials and supplies for water
supply and lacrino programs.
AREAS (24) Superviscs activitics of sanictary Supervises sanitary fnspectors

Ssnitary laspecter Sepervisor

DIVISIONS (6)
Coatro de Salud (139)

Sanitary Inspector (approx. 150)

Pusatos de 3alud (470)
_ Isks (173)

inspectore in Contros de Salud.
Revicvs studics sad desigas made
by sanitary inspcctors. Prepares
more cosplicatcd design .

Sanftary inspector makes surveys
and pruparces dewipns for simple
systcas. MNakcs material lists and
cost cstimates, all checked by )
sanitary inspcctor superior.

TSRs help to sct up locsl committees,
focluding Committce for Water Supply
and lLatrine Programs. llulp in pro-
notion of progcrams. M:ke sanitary
survays.

Uater Supply and Lactrine Committaes
eet up. Villageu assist in making .
sufvey. Obtain rights for use of
sourca and rights of vay. pecide
vhere stand pipes are to be fastellad. ’

wvho are iam charge of constructiea
of emall rursl vater supply projects.

Supervisse constructioa unt carcied
out by villaegers.

Assfst in ceapalga for installiag
privies. Indicata locatioa of privy,
sizes of pic, advise on coastructioa
of shelter.

Provide local macerial scd labor for '
coaziruction of water system. Dig
hole for privy and coastruct ths
shalter over privy.

|Trovides assistance fer major
t.paixn beyond capacity of lecal
Hater Commitcov.

AT=trTe <.

" Advise oo use and saintensace of

watar supply systea and privies.

O>aration and msintenance of watar
eystem and privy ia resporsibilicy -
of village, No charges made for
vater ssrvices nor for privy slad
end riser, Minor repairs are finan-
ced and carried out by Vater Cou-
nittee, for major repairs sssfscance
is requssted from sanitary {aspoctor,
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To be inscluded in the program, compunities must meet the following
oriteris: |
" 1., The water source must (s) be higher than the highest point
in the commmunity to sllow for the use of s gr;vity-now
system; (b) have capscity to accommodate ths demsnd of the .
population projected for 20 years; (o). -be-less than 6 kilo-
meters from the center of the populatica.

2, ‘.na; cammunity must orgsnize a committes, with the assistance
of the TSR, which will actively participate in the execution
of the project and in the opersticn and maintenance of the
fgoii_itios provided by the projeoi:.

The project is financed by the tol}.md.ng sgencies:

AID (materials, equipment and perscmnel) $250,000
MH (materisls) 350,000
CARE (persomel and opersticns) ’.{Z 304

$647,30L"

# Commmity participation contribution not included.
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One pmjcct.q') consisting of 27. house comnections énd 27 puhlic_ ..
hydrants to serve a population of 1,020 in two adjacent commmnities
cost the following:

ba - 8§ - '2-;§h3 2%
Materials. $ 2,395..
htﬁua 798
Transportation .. 150.
Local Skilled Labor 1,500 9%
Cozxmnity Labor | 8,034 Log
5,770 man-days at $ 1.36 7,847
Materials : 187
CARB . . ‘3,235  20%

Materials 3,235
| 16,l02"

* Does not include cost of technical persommel.

The total cost for this systui represents a per capita cost of
$156.10; the coexmnity supplied elmost 50%.

(1) Documentation of the CARE/Ministry of Heslth Potable Water and
Latrine Project "CHIJTINDMOT", compiled by P. K. Buckles,
Ootober 1976,
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A second supplement to the DSA rural water snd excreta disposal
programa is a cooperstive UNICEF/MOH/PAHD basic sanitation progrsm
tor mnl areas devaststed by the recent earthquake. The progranm
provides for the rehabilitation of 63 water supply systems, the improve-
ment of 50 wells and the installation of 20,000 latrines during a one
yoar period starting in April 1977.

The following funding is provided:

Source Expenditure éo_:;];
UNICEP $575,000 53%
OPS/0MS (PABD AWHD) : 60,000 6
AU 50,000 5
MWH 223,800 2
Comamity - 161,600 15

$1,071,00 . 100%
Additionally the World Food Progrsm is comtributing food velued
at $50,000 to be provided the workers wivo cooperste with the p.rogm.

6. Direccién de Desarrollo de ls Comunidad (DDC

The Direccién de Desarrollo de la Comunidad, a dependency of the
Presidency of the Republic of Gustemsls, includes among its extensive
activitiss a program for providing water supply and excreta dispossl
facilities for rursl populations. This program is carried ocut with
CARE~finsncing thmgh two Rogioul.CQntera, . in Chimsltenango and

in Jalapa, and 25 Local Centers. The water supply activities

are the reaponqibmty of the oivil engineers 'in the Regional Centers
and of the social workers in the local Centers. (See Figure 6: DDC
Orgsnization Chart).
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There 15 some coordination bestween DDC and DSA in their rural water
supply and latrine programs and their approaches are' similar in that each
.encoursges commnity participation. lLocal committees are organized which
beccms responsible for operation and meintenance wben tha systems are
campleted. No charge is' made for the water services which sre generslly
provided through public hydrants. Most systems are. supplisd by gravity.

During the last 7 yesrs, .DDC. constructed 8.h vato.f systems ‘for
89,500 people with the following pattern of financing:

Source Expenditure € of Total
e 215,751 1%
Municipal 25,637 4
Commmnity 118,371 17

~ International
Orgenizations 270:329 1_%%

The per capita cost over the seven yesr periocd is'$ 7.71.
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3. Progress since 1970 in Providing Rursl Water Supply Services
Statistics provided by CELADE (Table L), based on the 1973 census,

indicate that while the percentage of the total population wrlch is rurel
s expected to decresse (from §7% in 1970 to 60% in 1986), the absolute
rurel populstion of Gustemsls inoreased from 3.5L million in 1970 to 3.89
atllion in 1975 and is expected to resch L.23 millden 15 1980,

_ During the psst seven iurs there has been s small pércantago gein
from 11% 4n 1970 to 1LE in 1976 of the rursl populltion. vith vater supply
services, an increase of 152,300 people. (See Figure 7: Population
Growth 1970-1985 Rursl Population with Water Supply .Sﬁrvicoa 1973-1980,
and Teble S: Rursl Population with Water Supply Services in 1970
and 1976.)
| According to statistics farnished by UNEPAR, DAS (Table 2), nd
IDC (Table 6) _ a total of 235,111; rursl people have benefited by vater
supply systems instslled during the years 1§70-1976:

: 1970 197 1972 1973 197 1975 1976  TOTAL
WEPAR 38,071 19,930 3,la8 13,716 16,353 27,92 9,3L7 128,827
DA - 1,3%2 - 2,217 4,335 4,387 L,M23 16,81k
mc 18,957 19,086 11.222 9,910 10.275 6,3L9 1,677 89,L76

TOTAL '
RENEPT- 57,028 L0,L08 1L,6l0 25,93 30,963 37,728 28,Lu7" 235,117
CIARITS )

# Includes the rehabilitation of systems damaged by the 1976 earthquake.

The aversge of 33,6.00. people benefited per year, during this 7-year
poriod, |
An estimste of the capital funding for construotion of rursl water

.supply systems provided by UNEPAR, DSA and DDC during the period 1970-1976
13 tabulated in Table 7 and shown graphically in Figure 8.
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GUATBALA: URBAN AND RURAL POPULATION PROJECTION BY DEPARTMENT

TOPULATION IN TVIOUSANUS

1970 1973 1978 1980 198$
SEPARDENT - v

Urban Rural Urtan . Rural Urbar, Rurasl Urban Rursl Urban Rursl

Sac{onal 1,735.8  .3,545.8 2,007.6 3,743.3 2,208.2 3,879.0 2,784.4 4,233.6 3,490.6 4,612.6

1. Guterala $02.7 175.1 1,083.9 165.2 1,165.9 156.7 1,492.0 131.0 1,8083.0 110.7
2. Ei Proareso 147 63.7 16.2 62.6 12.2 03.8 19.4 66.1 22.2 60.6
3. Sacatepiques 62.9 30.0 68.7 28.4 127 7.} 83,3 22.% 93.8 16.6
3. COhisaltenango 66.1 1.9 .4 128.5 4.9 128.2 3.6 134.9 93.4 150.1
S. Escuintla 9.2 287.4 123.2 326.6 ‘144.1) 358.1 - 211.6 436.2 306.9 $31.¢6
6. Sants bosa 28.1 16).0 28.0 170.3 30.0 176.7 5.1 193.3 4.4 209.9
7. S$olols 31.% $0.$% 34.6 92.1 356.6 93.2 4.7 9.9 7.6 91.4
8. To:oni apdn 18.1 149.7 13.7. 159.0 20.8 165.3 .8 181.% 2”.0 19¢.0
9. Quct:.:icnargo 118.3 0.7 132.7 17.9 145.2 22,6 180.6 233.0. 222.8 242 0
10.  Suclrtepéiuce $9.2 166.3 63.8 173.9 76.0 178.8 96.8 190.1 121.4 200.9
11. Rertalhuleu 38.7 116.6 .40.9% 123.0 43.9 138.0 $2.9 163.9 63.4 194.3
12. Sua Marcos 3.3 m.2 ‘33.0 394.9 42.0 411.3 $3.$8 453.8 68.3 $CJ.9
13, Huchuatenango - <0.9% 302.2 43.6 N $4.7 328.1 72.6 353%.7 96.7 NG
1. Quicle 8.9 263.2 32.% 283.9 35.0 290.9% 4.4 327.3 49.1 359.9
15. %)z Verapd: 11.2 103.3 12.3 109.$ 13.1 113.6 14.8 147 16.4 135.0
lo. Alta Veraps: 2.8 279.7 27.7. 293.3 29.7 304.5 34.9 331.6 4.0 384.7
7. Petdn 7.8 5.0 8.2 26.8 8.8 27.9 10.3 2.7 2.1 30.2
18, 1:a35a) 4.3 121.0 46.9 142.1 $0.1 158.3 8.4 207.$ 67.9 2.4
19. lacapy 28.6 7.8 27.4 9.2 29.3 93.3 5Nl 8.3 39.6 10).?7
. Ouquinula B4 133.27 45.% 135.0 $0.7 138.¢ 66.0 133.8 88.6 137.4
. Jalm 32.0 $0.7 36.2 81.2 9.1 812 46.8 80.3 $6.3 76.1
22, Jutiapa N9 203.9% 27.0 218.2 8.4 223.2 SQ.S 244.9 © 35.0 206.4

Note: a) The National wotals were provided by CELAIE.

Source:

Naticnal Economic Planning Council.

92-1T*S
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menm crounl, 1970-1983
AD .

PUPAL POPULATICT NITII MATES <UTPLY SYREVICTS, 1973-1980

~

/ _ Seztested Coal 201
Ud
/’ . . ,

’ .
RURAL POTULATION VITR VATER SUPPLY svicrs

.

R | S| T. 1 ¥ 1 1 1) | i 1 ¥ 1 U
1970 1992 1M agr6 190 1980 1982 | 1986 1586 @ 1088 = 1990

YEAR

O



5.1L-28

TABLE 5
RURAL POPUTATION WITH WATER SUPPLY SERVICES
1970 & 197
RORAL WATER RURAL WATER
SUPPLY 1976 SUPPLY 1970
Benefitted £ of Total Benefitted £ of Total
Population Rural Popul, Population Rursl Popul.

Custemals 55.8 29 " 5046 29
Progreso 1La 3 1.3 - 20
Sacstepiques 4.3 L 1L.0 - - 50
Chimsltenango 33.9 s 26.3 T 23
Lecuintla 16.1 7 13.3 L
Sants Ross %4 16 17.0 12
Salolé 3.7 33. 22.5 27
Totonicapén 27.2 1?7 19.9 U1
Quetzaltensngo Q.6 27 57.6 28
Suchitepéquez 12,8 8 12.7 8
Retalluleu 3.0 3 2.7 2
Sen Marcos Ll.S 12 23.2 7
Euelmetenango bs.2 13 26.5 9
Quiché 1541 S 9.7 L
Baje Verspez 6.9 7 1.0 1
Alts Verspa: 13.2 S 9.l L
Petén - - - -
Isabsl 3.k 15 10.7 8
Zacspe 20.5 23 9.0 n
Chiquimila 16.8 11 1.8 1
Jalaps 4.8 S 3.9 S
Jutisps 3,8 20 351 19

TOML 530.5 1l 37842 1l

There is some disparity in the mumber of people with water
supply services in 1976 compared with those served in 1970; figures
shoved be viewed with respect to magnitude. The 1976 figures are
used in this report.



TABLE 6

THE INTRODUCTION OF POTABLE WATER AND INSTALLATION OF’LATRINES BY THE COMUNITY DEVELOIMENT

OFFICE (DDC) OF THE PRESIDENCY OF THE REPUBLIC. 1970 - 1976 g
7 year : .
Total 1970 | 1971 1972 1973

1975 I 1976

[}

Potable water proj ects

introduced - . | 84 9 . 1 12 15
Inhabitants benefited r 89,476 18,957 19,086 11,222 9,910
Total amount invested $ 690,387.99  148,149.94 82,355.37 94,719.66 93,801.72

National Investment (DDC) | 275,751.39  65,758.22 30,878.21 34,872.92 34,547.83
Local Investment (mmicipal) | 25,637.05 5.331.70 2,559.05 3,581.60  3,131.30

Community Investment 118,370.62 . 12,920.35 17,108.65 19,785.22 21,846.46
fnternational Investment 270,628.93 64,139.67 31,809.46 4,923.17 '.34,282.13°
Latrines installed 13,676 . 1,900 2,782 4,222 2,319

21,461.01
52,850.85

g 7| 9
. 5,349]° 14,677
78,423.99] 193,455.05
21,611.65 '34,757.01
2,402.50, 5,235.90

10,108.19( 15,140.44 . .
44,301.E '38],321.70
! 285

4'

Source: Orientation, Training and Community Organization Division
National Program for Commmity Organization Office of the
Presidency of the Republic. Guatemala, March 18, 1977.

62=11°S



5 -1&-30

TABLE 7

INVESTMENT IN RURAL AQUEDUCTS BY INSTITUTION

$ 4,672,882

UNEPAR GENERAL SANITATION

(fcrmerly (Environmental Sani- OFFICE OF

Sanitary tation Division) - COMMUNITY

Engineering) ~ DEVELOPMENT TOTAL
1970 $ 753,011 $ 15,000 s 148,150 | $§ 916,000
1971 508,146 15,049 82,355 605,000
1972 104,098 40,430 94,720 239,000
1973 362,255 19,963 93,808 476,000
1974 672,483 63,001 131,033 866,000
1975 1,723,174 53,740~ 78,424 1,855,000
1976 549,715 282,512 93,455 925,000
TOTAL $ 489,695 $. 721,945 | $5,882,000
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PIGURE 8

ACCUMULATED INVESTMENT FOR RURAL WATFR SYSTEMS CONSTRUCTION
AY INSTITUTINI, STUCE 1970

UNZPAR (formerly Senitary Engineering,

DIRECCION DESARROLLO DE LA
COMUNIDAD
DIVISION SANEAMIENTO
AMBIENTAL
(Saneamiento General)

W
1970 1971 1972 1973 1974 1975 1976

YEAR
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L. Quality snd Avsilability of Information

The .mrll vater supf)ly program is fragmented under several agencies
which mke it difficult to determine the present aituntion or the progresa
mde in the recent past. Information obtained from UNEPAR, DSA and DDC
includes work financed by national, international and _bﬂatonl sources
snd by CARE. The work of other private @mtam~ drganizations (PVOs)-
is not tatulated nor is data available for priva%e fincas, ranches or other
private landholdings; however, these latter probably c@iﬁto a8
comparatively small part of the whole and do not besr significantly on
the water supply or excreta disposal assessment. | . '

S, Comparison of the Situation with GO Plan Objectives

'_it, 13 a goal of the National Health Plam, 1975-1979, to provide water
supply services for 33% of the rursl population by the end of 1979, This
will requirs the construction of water supply systems to servs appro:dmtely
890,000 people, during the period 1975-1979, or 178,000 people per year for
elch of five years, ovar 5 timoa the average xmmber of peocple per year
pm'ri.ded with water supply services duri.ng the 1970-1976 period.

The UNEPAR program plans to provide water to 135,000 people during the
next four years. A shallow well progrsm proposed in this report, if
spproved, could provide a .mtor supply for 100,000 rursl people.- The DDC
program, if contimed at 1976 level, could provide a water supply for an
additional 60,000 pecple in L yoax.'s. If, in t.act', these additionsl 295,000
people in rural areas are prov;j.dod with wvater services then about 20% of
the rursl population will.have water supply services by 1980. Although
this is short of the goal gatabliahed by ;he National Health Plan, even
this will be an appreciable 56% increase over the population with water

services in 1976. |
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In addition-to-providing-the-new—services mentioned sbove, UNEPAR
13 coopersting with CIDA in rebuilding 250 systems damaged by the earth-
quake and DSA is vorld;ng with UNICEF to rehabilitate 43 water supply
qstha and improve 50 walls.

6. Operstion and Msintensance Capability

Gnvity-nov ‘water systems, which coupriso the’ ujority ‘of the rurel
water systems in Gmtcmla, prosent minimal opontion ond maintenance
problems. Hand and motor-operated pumps complicate operstion and main-
tenance procedurss which must be developed prior to thd a;uot of problems
in order to avoid long 'delays in service. Preventive maintenance is the
most effective, including regular-inspection, replacement of worn out

. parts before they fai.l', identification and correction of weakened areas

. before they give way. However even the simplest maintensnce muins
that somecne capable be responsible tor' making’ ropaira snd that spare
parts be rudny available.

. UNEPAR has two maintenance brigades, cne ‘at the national level and'
one, at the regionsl office in Quetzaltensngo. These brigades respond to
problems when they can, provided they have transportation, per diem; and
the necessary spare parts, tut they csnnot cover adequately all the
gystems for which UNEPAR is responsible throughout the whole country.
UNEPAR delegates the rasppnaibﬂi@y for operation and maintenance of
its wvater supply system to the local Wate;' Comittee, supervised by the
UNEPAR Regional Office; thus, problems often go unattended unless the
local Water Committee can solve them.

DSA and DDC also turn over their vate'r supply systems to the local

Water Committees for operstion and msintensnce but without instituting
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evenn the rudimentary provisions made for tho bNEPA'R-oonatmctod ayataﬁ.
Except for the systems being built in E1 Quiché by CAREADH (Sansamiento
Rural Quiché), the local Water Committes mst raise money when repairs
are necessary. In difficult cases asaistance can be scught on en ad-hoo
beasis tm the nearsst heslth inspector.
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'1X.B. ANALYSIS OF THE PROBLEM/SITUATION

1, Causes of the Problem

(a) Lack of Planning and Coordination

The Health Unit of the MOH Planning Council does not
1nc1ud. an independent data collection system and Tust depend on
the various Ministries within the GOG for planning data.

This lack of overall data makes it impossible to plan the
most appropriate method for .achieving the goal of the Naéional
Health Plan with.reapecc to a potable rural water supply.

The lack of planning is evident vhen the percentage of the
rural population served by water systens varies from 8% or less 1@
sight Departments to 33Z or more in two Depart;ents. (See Table 8.)

Currently thos; agencies engaged in ‘rural water supply
activities do not coordinate theif efforts in any .area, including
construction, design standards, or degrée‘of cooperition expected
from the beneficiaries.

A national rural water supply plan, to be prepared with the
assistance of the Canadia@ Intcr;ational bqveiopment Agency '(CIDA),
should ﬁelp to improve this situation. (The CIDA project will also
study possible water sources; including the groundwater potential
wvhich will make it possible to plan and develop vater supply programs

based on the use of motor-operated and hand-pumped facilities.)
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TARTIE 8

COMPARISON OF POPUTATION DENSITY 1973 AND
PERCENTAGE OF RURAL POPULATION
WITH WATER SUPPLY SERVICE 1572

Percent of
Rarel
Popalation Population
By, water umiy

Guatemals a 29
Sscatepéques ' 17 L7
Quetasltenango 139 K1
Totonicapén 134 17
Salalé 102 . 3
Chimaltenango 8 25
Suchitepbques 74 8
Chiquimulas 63 1
Retallmleu 6 - 3
Escuintla 62 7
Jatisps 61 | 20
Sants Ross 3 16
Jalaps LB S
Ssn Marcos }9' 12
Rusmetenango 39 13
Zacapa 36 23
KL Progreso 3L 23
Baje Verspaz N 7
Alta Verspas 30 S
R Quiché 30

Isabal 13 18,

Petén 1 -
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(b) Inadequate Operation and Maintenance Support

UNEPAR.ac:empé; Eo.op;fate and mainrain its systems from a
central office in Cuatemala and from one regional office, each of
vhich supports a maintenance brigade.and is.stocked with-a small .
amount of spare parts. An eastern regional office {s planned but
this is far short of the decentralization ncg;;oniy for the study,

" design and construction phases of the program and f;r Ehe ;p;rttion
and maintenance phase which will -become more demanding as more systeﬁs4
are built and the use of pumped systems increases.

No formal maintenance support is provided by the other agencies
who. design and comstruct water supply systens; supetviéion’frcm ons
leval to the next lower lavel is weak in most agencies. whter.
systems are turned over to the local VWater Committees for operation
-and maintenance. When broal:downs occur which are beyond the local
capacity for repairs, assistance is sought from the ganitary
inspector at the Centro de Salud for DSA-installed systems, or from.
the civil engineer at the regionai cencér level for DDC-installed |
systems. Thus, many systems are out of operation for long periods of
tin; because of lack of adequate maintenance support.

Tﬁe operation and maintenance costs for rural wateg suppli
systems are obtained by three.different methods:

UNEPAR charges the users 50-cents per month for service
through house connections and 25-cents per month for udc-of public

" hydrants, .regardless of the initial cost of the system or of the
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actual cost of operation and maintenance. This money goes directly
to the national tnmﬁ, and 'lund.s to cover operstion and maintsnance
costs are provided through the annual budget. No incentive is
provided to keep collections up-to-date and there {s no relation
between expenses and income. (See Figure 3: UNEPAP.._Compariaon of
Accumalated Operation and l'aintenance Costs vi;h .A;:cmglat'cd Income
Cenorated, 1973-1976.) |

DSA sand DDC make no charge for vater services. Minor
upﬁira are eovnuél by a collection taken among the users, and
assistance is requested from the local Puesto or Centro de Salud
for major repairs. .

The CARE/MOH program in El Quiché, charges 25-cents per
mouth per family for vater supply services. The money is retained by
the local vater committee in'a special bank account until $1000 has
been accumulated to be used exclusively for the operation and
maintenance of the system; additional funds may be used for other
community projects. Thus, the va:er supply system becomes a
business venture and {s adninistered as suc!; wvhile taking advantage
of its potential as & source of community income.

(c) Inadequate Staffing and Personnel Training
UNEPAR is presently. understaffed and the problem will grow
worse as it expands its program. As the number of systems incresses

for wvhich UNEPAR is responsible, and as ore systems are motor-
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operated, an extensive decentralized UNEPAR organization for operation
and lnintcnnn;c wvill be necessary requiring new regionai offices, and
the training of additional technical, ldminiotra:ivi and lupcrvisory
staff. More maintenance crews will be needed, especially as the
proportion of pumped-systems increases, as well as additional regional
wvarehouses and wvarehousemen. The staff in éyi;k.'of.ér§inin; the
tYeasurers of the local Water Committees and naking-coilocéibns vill
.hlvo to be expanded, and adequate accounting controls will have to bde
established.

The activities of the TSRs have been handicapped by a lack of
adequate supervision and guidance. A sgart at resolving the problem
has been made in E1 Quich€ by the designation of a TSR Coordinator.
Currently there is ;o systea for pcriodic'cvalua:ion of the performance
of the TSRs, or fcedback of ths TShs' pegfornnnco to the INDArS
training institute at Quiriguf so that the training program can be
modified as required.

Estimatas are that as many as 50Z of ic.¥OH sanitary inapectors
are not trained nor adequataly prepared for the responsibilities they
are assigned.

Additional intermediate level technicians ares needed to
1‘91!!85: the expanded rural water supply program required to meet the
goal of the National Health Plan with respect to potable vater supplies.
Plans to develop this type of Rural Water Techanicisn (TAR) are
currently underwvay, but it will be several years before a feasibility
study 1is completed and the first trained technician is prepared to

to go into the field.
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(d) Limited Distribution of Water Systems Based on Hathodologi

At preseant rural water supply programs in Guatemala focus
on gravity-flov systems. These are more economical to build,
operate and maintain than motor-pumped oylteasl but this constraint
Linits the commnities to be iacluded in the current programs. In
the CARE/MOB program in El Quich§ this constraint csused the
elimination of approximately 100 of the 200 sites initially considered
for the program.

In many regions of the country not reached by present prograns,
hand-dug vells with hand pumps could improve the quniity and
_convenience of the water supply for many people.

The need éaetor zust be balanced ui:g economic factors vhen &
national rural water suppl} plan {s developed to meet the goal of the

National Health Plan.

'(e) Dependence on Outside Financing for Capital Costs
Dependence on outside financing, obtained in non-continuous

packagea, places a constraint on the development of rural water supply
programs. It is difficult to move smoothly from an existing situation
to a planned goal; rather, a number of often unrelated programs must
be fitted together and lnpics often occur between the completion of
one program and the start of the next (i.e., iDB-fihanced projects
implemented by UNEPAR.) It is impossible to maintain an adequate,
vell-trained staff at all levels.

’Givon th;t outside financing is necessiry, repletes vi;h:wollé
known difficulties in arranging to£ the financing and in meeting the
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requirements and time constraints of various agencies, advanced
'pljnning is essential so that programs will fit in;o a continuing
lchcduli. National Budgets sust be planned so :hnt.thc matching
funds ;cquirod by most international loans and grants are available
on schedule in order to avoid expensive delayq-in.éarryin; out the
prograns.

CQEQunicy participation can make an important contribution
tovard the capital cost of rural water supply systems. In 1975
community contributions amounted to over 50X of ;he capical cost
of 15 lyaténa constructed by DSA (ao; page 16.) In the first CARE/
Hba.broject in E1 Quiché the labor and materials concributed by the
community amounted to almost 50X of the cost of the systems.
Community participation contributed i?! of the cost of the 84
systeas bu%lt by DDC during the past 7 years.

UNEPAR does not take advantage of :§e community participation
potential in the systems it is building with IDB tinancin;. although
it did so under former IDB loans.

2. Projection of the Situation in 5-10 years if No New Actions

are Tqken
1f the present philosophy continues of genmerally restricting

the installation of water syséens ;o comnunities which can be served
only by gravity-fed systems, a large number or rural communities,

bacause of their location, will not have access to an adequate

potable vater supply.
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1X.C. RECOMMENDED PROGRAMS AND ACTIONS

UNEPAR PROGCRAMS

vhile little can be done to modify the procedures and
philosophy of ths IDB-financed program being carried out by UNEPAR,
if wodification wers possible the following Ceneral Recommendations
are made:

_That the program be expanded to serve areas which require
motor-purped systems, even though their installation, opcration
and maintenance coss may be higher than for gravity-flow systems,

That greater advantage be taken of the self-help potential
vhich exists in most rural communities through a close liaison with
the ssnitary inspectors, the TARs vhen they are trained and ‘
functioning, and the TSRs; or,

That UNEPAR doécntralizc much more extensively than now
contemplated, including the establishment of maintenance brigades
in several strategically-located areas to assume maintenance of
UNREZPAR-installed systenms on a cogfiuuing, and vhen possible,
preventive basis.

) m;: at least a portion of the money collected for the use
of the vater services remain at the disposition of the local Water
Committee to psy for operation and maintenance costs.

That training be provid?d for the people responsidle at the
village level for (a) the operation and maintenance of the village
vater supply system; and (b) the adninisération of the systen,

including collection of water rates and othar 'fiscal matters.
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DS PROCRAIS

That a Shallow-Well Rural Water Development Division be set up

vithin the DSA and a project developed which (a) provides water

iupplx,services, through the use of shallow—wells with hand pumps,

to areas not reached by the programs emphaéizing:grabity-flcu

systens; Sb) decentralizes and expands the acfivitico of the DSA;
(c) takes maximum aavahtage of the comnun152 participation potential

of local areas.

The Instituto Ceggréfico Nacional (ICN) has identified the
areas of the country whers such a program is needed vhich might
effectively solve the water supply requiresents of.ﬁho areas (see
Map 1) 1In a number of areas potable vater can probably be obtained
from shallov agquifers by means of.hand-dug wells and hand pumps.

An ov‘tli; é?iﬁ;; 1 onto Msp Z,‘bﬁich shows the d;plxtunnts vith

the lovest percentage of water supply service in rural areas, and
onto Map 3, vhich shows the departments with highest population
concentration, indicates areas vh;re shallow well programs could be
most effective. The departments of Suchitepiquez, Escuintla, Re-
talhuleu sand Chiquimula are highly indicated, vith portions of other
departments also indicated. '

Vith eaphasis on the installation of shallow hand-dug vells
the projo;t would provide a pognblo vater supply for 200 small
‘communities during a four year program. Funds would be expended
primarily for the installation of shallow vells with hand pumps,
vith some funds used for gravity systems, shallow vells with motor-
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MAP 1

"~ AREAS APPROPRIATE FOR STALLOH-UELL PROGRANS

_Water level desp bdut wen-dicging to obt:ain vater is possible.

E Shallou-well digging possible.
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operated pumps, and a rudimentary distridbution systea wvith public
hydrants or house connections vhen the user is wvilling to pay for
tho {nstallation and monthly wvater rate.

Although basod in the DSA, the program will be a cooperative
effort betwesn NA, PAHO (for technical uohtmo) and AID. The
Shallov Well Rur.l Water Development Division (SWD) would roquiro
as chio!, a onnitary cnginecr or possibly a sanitary inspector
supervisor vith a apcci{is_igggsgqt_lg_gg;nnizing and implemanting
a shallov vell program. In additiom to normal support staff,
including supervisory personnel at the national lovel, a progran
coordinator will ‘de responsible for three or four brigades vorking
with the villages to dig the shaliow vells, to make concrete blocks
or rin;n vhich line che wells and protect them from infiltra:ion,
and to install hand pumps.

The SWD should work through the Area de Salud level, (3anitary
-moector, supervisor) the Centro de Salud level (un:l:ary impecton), and
the Pussto de Salud level (TSRs). When trai.ed, the TARs will be
integrated into the program, Training workshops and manuals should
be developed for those who will implement the program,

Well {nstallation will depend on the agreeient and cooperation
of the villagers, vith criteris such as maxioum valking distance to
the vell and average nuuﬁcr of fanilies per uell,'baaed on specific
conditions in each area. The villagers will supply local sand,
gravel, and unskilled labor; the shallow vell brigades will supply

skilled labor for masonry and concrete work. Cement, teigforcing
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qful, hand p.m'mo. shallow vell unvatering pumps, compressors and
ja‘ckhn-n. and transportation for the shallow vells brigsdes vill
be furnished by the project. |

The estimated cost of the shallov-vell program proposed is
$ 2,600,000, |

That a planned program of preventive mii;atomnce for rural

vater systems be estoblished within the decentralized MO svstem,

using the health inspactors, the TSRs, and wvhen they are trained,

the TARs.

Under the supervision of soneons with specific training in the
operation and maintenance of water systens, such as ‘the sanitary
{nspectors and the TSRs, and with an adequate supply of spare parts
and detailed instruction mannuals, the s.ystcu built by DSA and, by
special arrangement, DDC, could be maintained adequately and
operated efficiently. .

" At lesst one nember of each local Vater Committee should be
trained by the TSR in the opcnt;on and maintcnance of the systen
in his community and supervised and assisted by the sanitary inspector
through the TSR. " If the TSR ware nade a nember of the Local Vlater
Committes, & liaison would be formsd between the Water Committes
and the MO, '

The TSRs and tha sanitary 1mpccto;s sho'nl.d be trained in
the preventive maintenance procedures required for pumps and
vells, and distribution systens as well as for gravity-flow systems.
| A n.lintmncc manual for use {n the field should be developed and

- a stock of spare parts maintained at the Centros de Salud.
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The sanitary inspectors will nead extensive training to fulfill
‘thhir roles in the maintenance of rural wvater systens.

That the role of Rural Health Technician (TSR)'be s:rengthened

by the appointment of TSR Coordinators to supervise and evaluate

the TSRs in the field, and by the appointment of nn Advisory Council

to IRDAPS consisting of at least two TSR COOkdiéaéors'and two Jefes

de Arga. : R

-=-  The lack of adequate supervision and guidance of the TSR has
handicapped his effectiveness. A TSR Coordinatéf at the C¢n;ro de
Salud leval has recently been designated in E1 Quich‘. This

ptacticn ghould be adopted in the other health areas with TSRs.
Coordinators should be selccted trom among the TSRs and a comprehensive
sat of standards and guidelines dvveloped !or use in the suyetvinion
and .valua:ion of the TSR, )

The COOrdinaco: should have rnsponsibility for periodic
evaluations of the TSRs' performance, perhaps after 6 months in the
¢ie1d and then annually, in order to jcentify the ineffective TSRs
and those qualified for promotion to gupervisory positions.

The Advisory Council should provide fecdback, based on the
gield experience of the TSRs, to the INDAPS training program at
Quiriguf. The INDAPS prograﬁ will need modification, 8s required, to

train the TSRs to meet their obligations in the field of environmental

sanitation, including the training of the local Water Committees.
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That the sanitary inspectors, be given extensive training

'so that they mav adequately fulfill their role in environmental

sanitation.

Estimates are that as many as 50% of the sanitary inspectors
are not adequat.ly trained for the responsibilitics they are given
{n vater supply, cxctota-dinpo-al, food handling, solid vantc
ditpo-al and rabies.

| Tho MOH is giving a 9-month course to bring the sanitary
{ngpectors up to a basic level, but only 30 to 40 per year are being
“erained. A mathod should be davised :Q-hasten the process. If an
‘ extra 50 linitaty inspectors could be added to the ;catf and trained
each year, they could be assigned to the Food Control Division, the
Latrino pivision, and to the recommended Shallow Well Division.

The co:pa of sanitary inspectors must be strangthened by
selecting candidatnn who can qualify for the duties they must perform
: lnd.by providing them with the nesessn:y'training.

That the feasibility be investigated of manufacturing hand

pumps for use in Cuatemala and for sale in other Central American

Counc;ies.

A‘ﬂudifiediAID/Battelle hand pump is being manufactured in
Bangladesh as pait of a three year UNICEP program which is
cooperating in the yearly {nstallation of 50,000 wells with hand
pumps. The majority of the pumps are yoing inscilleq in walls

sunk by the hand-slugger method which miéh: be appropriate for use
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{n some areas of Cuatemala vhere the soil {s”sandy or alluvium.

The Cuatemala market probably would not justify the asnufacture
of hand pumps for use in Cuatenals alone but, if a market were
availnﬁlo in other countries,vth; ‘nnnufacgurn..of ihe;§u3§ in
cﬁltllnla guarantees that spare parts will be rhadily availablo.

It vouIJraf;o provido another small industry and courcc of employment.

A part of the feasibility study should includc constd.ration of
the plastic pump being investigated by the International Dcvolopaant

Research Centre (TDRC) of Canada.
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111. EXCRETA DISPOSAL

II1.A. DCSCRII CION OF TNE PROBLEM

1. The Current Situation

a. Organizations Participating in Excrata Disposal Programs
Several programs foster the 1nualla:ionfo£ sanitary latrines

but most of the slabs and risers are produced tﬁ.rodd\. the DSA
latrine wb-.uctton in three plants: oncl in m:itlfp \}higﬁ has
been making slabs and risers for many years, ax;d one each in
Jutiapa and Zacapa which vers just rvecently u:ablhhcd..

The M0H Division of Eavironmental Sanitation (DSA) operates
an active latrine program through the sanitary inspectors assigned
to the Centros da Salud and the TSRs assigned to the Pusstos de
Salud. The CARE/MOH progrsm in El Quiché (Sanesmiento Rural
Quichf) requires that a village pust have at 1m:"aoz. coverage
vith uniury.h:rinu to be eligible for a vater supply systea.
Additionally, the UNIC!?/mBIPAHO post-earthquaks nhabui'ution
program includes a latrine installation element.

The Direccién de Desarrollo ds la Comunidad (DDC), a dependency
_of the Presidency of the Rapublic of Cuatemala has included for
aany years th§ {nstallation of sanitary latrines as part of its
environmental sanitation program. This effort is being q“d
currently through a specisl arrangement with DSA for providing aa
{ncressed nusber of slabs and risers; the DDC staff in the tield
vill give wore cﬁphuis to the importance of the hstd.la:_ioa of the

latrines.
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b. Population with Sanitary Excreta Disposal Facilities

Thers is practically no information available on the number of -
rural people vho have and use sanitary latrines, but estimates can
be nade on the basis of the slabs and risers produced and distributed.
A total of 54,500 slabs and risers vere produced and distributed
batveen 1959 and 1969, Another 80,500 were produced batveen 1970
and 1976 of vhich 60,541 vars distributed. It is sssumed that an
average of 2,000 latrines par year vas distributed by the Cooperative
Health Sarvice Latrine Program between 1944 and 1958. Using ths
average faxmily 'oiz. as 5.3 persons, it is estimated that by 1976
about 770,000 persons wers served by sanitary latrines.

- The latrine data is not broken down by rural and urben populaticus
served. Howvever, assuming that the dictridbution of latrines is wnifora
{n urban sad rural axeus, about 500,000 people or 132- of the rural
population were provided vith sanitary latrines by 1976.

c. Progriss Du¢iag the Past Five Years

Tho distribution of latrines by dcparc.mn.u from 1970 through
1976 is :_abull:ed in Table 9 . The production and distribution of
latrines for 1959 through 1976 is shown graphically in Figure 9. It
is avident that distridbutiom, @d presumably &md. has lagged

dbehind production since 1971.



TABLE 9
THE NATIONAL LATRINIZATION PROGRAM

76

DEPARTMENT 1970 1971 1972 1973 1974 1976 1976 TOTALS

1. Guatemala 388 823 750 863 0 868 2,134 5,826

2. 1Tzabal 614 619 540 353 0 96 706 2,928.

3. Chiquimula 483 419 320 139 0 192 661 2,214

4. Chimaltenango 460 501 462 418 100 428 794 3,163

S. Jalapa 326 379 224 9 0 69 518 1,525

6. Jutiapa 244 307 319 214 0 132 513 1,729

7. Baja Verapaz 346 359 282 27 0 178 680 1,872

8. Alta Verapaz 435 417 420 9% o 196 679 2,241

9. E1l Progreso 201 359 380 122 0 303 1,309 2,673 -
10. Zacapa 569 469 450 206 (1] 238 1,756 3,688 1
11. Suchitepéquez 344 - 450 394 92 o 213 - 383 1,996 3
12. Sacatepéquez 262 319 280 7,551 1,730 147 989 11,278 b
13. Ll Quiché - 281 220 1} 0 337 724 1,562
14. Solold 201 359 141 34 100 58 483 1,376
15. Totonicapdn 159 279 210 37 0 492 716 1,893
16. Huehuetenango 207 464 320 i 70 199 513 1,713
17. Petén 184 319 372 0 0 140 503 1,518
18. Retalhuleu 266 429 389 .- 0 150 380 1,625
19. Quetzaltenango 285 428 412 300 . 0 648 537 2,610
20. San Marcos ‘278 . 414 342 9 100 295 1,453 2,891
21. Escuintla Sp8 577 592 314 0 134 .. 477 2,602
22. Santa Rosa 250 379 314 0 60 67 586 1,618
TOTALS 6,913 9,350 8,132 10,786 2,160 5,700 17,500 60,541

SOURCE: Direcci6n General de Servicios de Salud

pivisi5n de Saneamiento Ambiental
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In 1973 a pilct project entitled "Plan Piloto de Construccifn,
: (L
piscribucidn e Instalacisn de Latrinas para el Afio 1973" wvas

daveloped within the Department of Ceneral Ssnitation-of the DSA
to distribute and install 12,000 latrines, 6,000 in the Department
of Sacatepéquaz and the remainder to be installed 1,000 each in the
‘bsalth regions in use at that tizme., Of 6355 litrines delivired to
the Department of Sacatepiquez, 96Z ware installed by J;nua;;.1975.
At the time of evaluation less than 15X were ot being used and only
8% were dirty. This irdicates the effectiveness of the educational
campaign befeve, during and a!tir latrine installation, as well as
the advantage of concentrating the program ins voll-dciin.d area
for a definite period of time.
2. Quality and Availabilicy of Inforaation

The information on latrines installed in rural areas is meager
- gnd based uﬁatly on estimates. The best inférmation is provided by
the three plants which manufacture latrine slabs, risers and covers
but this provides only the nunbcta:;t latrines produced each year.
(See Table 10: Production and Distribution of Latrines, 1959-1969
and Table 11 The National Latrinization Program, Production Phase

1970-1976.)

(1)

The project results are reported in a thesis entitled: "Importan-
cia del Trabajo Social Profesional en los Programas de Saneamiento
Azbiental”, July 1975, prepared by Maria Reginalda Gil Hernfndez and
presented to the School of Social Service of the University of San
Carlos, Guatemala, '



TABLE ‘10

PRODUCTION AND DISTRIBUTION OF LATRINES, 1959 TO 1969

1959 1960 1961 1962

1963

1964 1965 1966 1967 1968 ' 199  TOTALS
LATRINE . . ; Co
PRODUCTION 3,850 3,000 3,500 2,800 3,600 5,000 5,500 5,000, 5,300 8,009 9,000 54,550
. . ' : v ‘
LATRINE - : g :
DISTRIBUTION 2,475 2,172 1,802 2,063 3,309 5,693 ''5,685 6,349 8,563 8,069 8,290 54,490

SOURCE: Direccisn General de Servicios de Salud
Divisién de Saneamiento Ambiental

L&TT°S
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TABLE 11

THE NATIONAL LATRINIZATION PROGRAM
PRODUCTION PHASE FROM 1970 TO 1976

PRODUCTION PLANTS 1971 1972 1973 1974 1975 1976 TOTALS
1. Amatitldn 8,000 10,000 12,000 8,000 5,000 14,000 19,500 76,500
2. Jutiapa - - - - - - 1,500 1,500
3. Zacapa - - - - - - 2,500 2,500
TOTALS 8,000 10,000 12,000 8,000 5,000 14,000 23,500 80, 500

SOURCE: Direccifn General de Servicios de Saldd
Divisi@n de Saneamiento Ambiental

8S~MT°S



5.14-59

in evaluation is nesded of the number and distribution of people
lacking sanitary excrsta dispo;nl fac{licies.before a plan is
d-vilopcd to meet the oaﬁi:ary excreta disposal goal of the National
Health Plan, 1975-1979.

3. Comparison of The Situationm with GOG Plan Objectives

The goal of the National Health Plan {s that 502 of the rural
population vill bde c.}vnd by some means of sanitary iicr.ta disposal
(sanitary latrines). To meet this goal, means that 2,17 milliocn
people vill have such services within the next five years. It is
estinated that 500,000 people living in rural srees had latrines
in 1976, therefore services are n;od.d for an additional 1.66
uillion people. This will require 313,200 latrines, an average of
63,000 per year, more than 4 times the prasént production
destined for use in rural aress.

UNICEF has estimated that the present plants could produce
36,000 latrines per year (20,000 ia.Amatitlfn, and 8,000 each in
jutinpa and Zacapa). Of these 23,400 would be for use in rural
. arsas, leaving an annual shortage of 39,600. Production of these
vill require five additional plants the cizq of Jutiapa, and @
slight increase in production in Anati:itn, assuxming all additiomal

production youid be for use in rural aress.
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III.B. Analysis of the Problem/Situation
'Y, Causes of the Problem

a. - lack of Planning

Several agencies are running hohtad programs, all dependent
- on the production of the .latrine slabs and risera by t:hc thres
: DSA plaats but without consideration of th- production capacity
of tha plants. UNICEF is planning on insn.lling 15, 000 lat:rinu
from April through December 1977. Based on 1976 figum the regular
on-going latrine programs of the DSA will require about 8,000
latrines. DDC has a program proposing the installation of 30,000
in a year; it can be assumed that- half of these latrines will be
installed or at least nesd to be manufactured during the remainder
of 1977. The potential demand for latrines by the.u tl;ru groups
during a oze-year period vould'be :;0,000 latrines .-. Production of
the three plants reached 23,500 in 1976,

These estimates are based on present institutional progran
demands without considering the act:unl requirements to meet the
goal of the National Plan for Health, but they emphasize the need
for the development of a long term national plan for the panufacture,
discribution and installation of sanitary latrines.

" b, Inadequate Management of Production and Distribution

The eﬁsting organization is inadequate to administer and
operate efficiently the present .lat:rine production and din:tibutj.on
program. Production in the Amatitlén phn‘t is well managed and the

product vell made. The Zacapa plant was not visited but is reported
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to- be vell run.. However, in the Jutiapa plant the slabs and risers
are poorly mads, the percent of breakage is very hig_h,' and .hck of
supervision is evident

c. Inadequate Funding of Production and Distribution

It is nportid that funds allocated for th, construction of
latrinss have been diverted to other ptognu..in 'tho_pa'.:. .. R,suhr .
and offic;iont produf:i:ion cannot be maintained vhen cemsant, sand,
reinforcing steel and wood for the latrine tops are not available
vhen needed.

-::7.In the Sacatepfquez demonstration, 1973-1973;, (see page 56)
a S0-cent - charge was made for each latrine and the s.labs, risers
ahd tops vere transported by the DSA. At prasent the latrine,
slabs, risers and tops are being furnished the householders without
charge and the agency using‘ the latrines is responsible for their
transportation from the three plants, l-;ot DSA programs the
mmicipalities involved provide the transportation.

Any diversion of funds or difficulty in financing transportation
undoubtedly slows the distribution and ‘instalation of sanitary latrines.
2. Interrelationship with Other Elements of the Health Sector

The latrine programs are intimately connected with other
elements of the health ncéor since every latrins installed helps
destroy the chain of infectiou caused by the it.manit"ary disposition
of human excreta: The production of latrine slabs and risers by the
DSA for installacion by non-MOH agencies is fully justified for such

prograns aid the MO/ in its efforts to improve the environmental

sanitation of the country.
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III.C. RECOIDENDED PROGRAS

To meset the National Health Plan goal of providing 50Z of ths
| rural population with sanitary excreta disposal tqcilitics within
5 years vill rnqni}c S additional plants for the manufacture and
distribution of latrine slabs and risers, snd-an increass i;‘;h.
production of the existing plants to the estimsted capacity
suggestad by UNICEF. This will place an unbearable strain on the
DSA latrine program. '

Therefors the following racommendations ars made with respect .
to a national program for the installation of lnttin;a:

1. That the'National Health Plan goal for sanitary excreta
disposal facilities be ammended to provide 407 of the rural population

with saﬁitagy excreta disposal facilities by 1981.

2. That the capacity of the Divisién Saneamiento Ambiental

to groducex distribute and coordinate the installation of latrine

slabs, risers and covers be strengthened and incorporated into a

sonprehensive latrinization program to m. '~ the revised goal of

the National Health Plan as recoorended above.

This will requira that:

a) A determination b; made of the need for and suggested
distribution of latrines throughout the ;ountr;.

b) Three nev plants the size of Jutiapa be conlttuctcd_iﬁ |
" loeations determined by distribution of need, satisfactory loéa:ibn

of sand and sravei, and proximity to good roads, using the e:pgtionces
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of the Axatitlén plant as a base for constructing and equipping the
new plnncl. '

Plants strategically located for din:ribucion and tran.,ortation
factors, will cut costs considerably. Rather than transporting
concrete slabs and risers to rcnotc aress, it wili bo nccassary to
::mpor: only aunr. and nintorcing stesl to :ho nﬁ;phnu.

The sand and gravel, which contribute the major wcight ot th.
latrines will be obtained locally. Additionally, the planga will
provide employment in thres different areas of the,éoun£ry:

¢) A latrine program coordinator be designated within the
' DSA and a supotvisor, managers and workors fo: :he plancs be
'solectod. The person in charge of the lattinc progranm withia DSA
must be responsible for coordinnting the accivitiaes of the several
agencicl vith latrino prog:ans baocd on a schedulg of needs and tho
ptoduction'hapacity of the latrine plants. A full time supervisor
-will visit cach.plant twice a month to ensurao that quality control
i{s maintained and that tﬁo flow ofo;terials to the plants is
kept on achedgle. ‘

d) Standards, operating procedures and job descriptions be
d.valopid for the co;rdina:or, supervisor and plant managers.

e) Additional staff/workers be trainad and th; existing staff/
workers participate in a refresher training course. The Amatitlén
~ plant should be used to provide refresher training for the
personnel at the Juti;pa plant and possibly at' the Zacapa plant,

and should be the training school for new persornel.
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£) A continuing health education program be implemented within
the MOH, under the direction of a trained health educator, which
utilizes the efforts of ull health personnel, especially the sanitary
{nspectors and the TSRs.

This program should inco:porate the £ind1ngs deneribed in Annex
17; Environmental Sanitation: A Survey of Accicudcs and Prueciees,
May 1977, and should convince the villagers that la:tinea are
essential for their well-being. The villagers should be helped
to install the latrines, to use them properly and to keep them
clean. .

~.g) 'The plants be assis;ed in operating for two ycafa for

traininé purposes and to develop efficient administrative oporatiohal
proeedures.

h) The experience gaiued in the Sacatcp!quez Projcet, 1973~
1975 (see page 56) be used as applicable. '

The estimatad costs £orIthia program which would set-up three
latrine factories each with a capacity to produce 8,000 latrines

a year for 4 years is as followsa:
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-Construction and Installation Costs

Building : 5,000
Equipment and Machinery 8,300
Truck 12,000
Tools 300
Miscellaneous _4,600
30,000
For ) factories x )
90,000
Inflation factor 9,000
Sub-Total, Construction and
Installation 99,000

Production Costs

Materials 40,800

Labor 20,700

61,500

for 4 years x &

246,000

Inflation factor 24,000
Sub-total, Production Costs . ‘ .270,000

Other

Supervisor/Coordinator .iZ,OOO

for 4 years x &4

48,000

Inflation factor 5,000
Sub-total, Other Costs 53,000
Iraining Costs 10,900
TOTAL FOR PROGRAHM $ 432,000
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.3.. That concurrently with the above program, the accegtabiligz

be investigated of a squat-type latrine with a water seal siphon

for hand flusing, similar to the type being used in the Far East.

It is suggested that the possibility be investigated of
using a plastic siphon such as those mads in &eg Zealond as an
~ slternative to :q;iégncrn:e siphors used in p:&g;:::_su:h as the
UNICEF progran Lnnanﬁiadesh.

Dr. Arncldo Daniel Faronda S., Jefe de Hcéicina Sanitaria of
DDC, has expressed an intescest in this type of;invnstigacion.
Joint research between his program, AID and thc.Iﬁﬁernacional
Development Research Ceantre (IDRC) should be conside;cd.

If the strong preference is for a riser instead of a squat
type latrine, at least two poagibil}:ies should bcxconsidcrcd:

(a) The local manufacture of a plastic riser, to raplac; the
present concrate riser, taking advantage of the smooth, non-éor;ﬁc
" surface of plastic and perhaps making the riser in differeat
éolors. The use of a water seal siphon should be considered.

(b) The use of a vitrified riser such as is being used in
Colombia which is provided with a siphon for hand flushing.
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IV. SOLID WASTE MANAGEMENT

IV. A. Introduction

Solid waste can be defined as "a discarded, putrescible or nomputrescible
" solid material, excluding body discharges, vhich may include paper, cardboard,
astal, plant trimaings, glass, mattresses, fcod wastes, anisal, plant or
vegotable vastes, ashes, iucinez;ator wvastes, Ptnet sw'finca; and other wastes
progeeding from market and industrial origins,” Solid waste management
techniques attempt to optimize the storage, coilocuon. tmns'portation «and
ultimate disposition of solid wastes. .

Poor management of solid wastes can ros.ult in conditions which are
.rnurd.ous to human health and safety. Garbage heaps can become homes for
rodents, roaches, flies, mosquitces, and other vectars capable of trsmsmit- .
_ ting diaeu.eo. Accidents in dumps involving cuts and burns affect children
playing in the area end others who may be scavenging or pursuing other activities,

Smoke from burming dumps aggmva*taes respiratory ailments and allergies.
In addition to direct health problems, improper disposal of solid wastes
can cause water and air pollution, as well as sight and odor problems.

‘ The 111 effects of poor solid waste management increase with population
Joncentration. Thus,while attention to the rural aol.id wvaste problem is |
required, it is w~gent that solutions be found for the oitles.

IV. B. Description of the Situation S

The solid waste problem in Guatemala affects three areas:

(1) Guatemala City, (2) intermediats cities and (3) small villages and
rursl areas.
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1, Guatemala Clty
Solld waste management in Guatemala City has been thoroughly studied by

Black & Veatch International Consulting Engineers(?) who pointed out a mmber
of problem areas.

Respcnsibility for solid waste in Guatemala City is vested in the -
sunicipal Divisicn de Llnpieza Piblica which sweops tho at:aeta. removes
vaste from the public markets, and operates the disposal site, Service is
not provided uniformly; parts of Guatemala City are served free of charge
by municipal vehicles while the remainder is served by privato'colloctors
at an sverage monthly charge of $ 1.50. CUllectlon is generally three
tines por week, but varies from collector to collector. There is virtually
ao dsta concerning the volume and nature of tho solid wastes generatod,
and thexe is no control. of storage facilities., The disposal site is
suitable but not operated cofrectly; wastes are dumped in various parts
of the landfill, there are unpontxolled fires, and about 200 scavengers,
whoge health and safety 1s in conataﬁt danger, eke out a living from the
wvaste,

2, Intermediate Cities | ’

Although thé intermediate nities have problems similar to those of
Guatemala City, rosou:ceé are aba:cer and there is less concern about the
problen.

The municipality usually collocta street suoeplngs and waste generated
by the public markets and public institutions, using generally insufficlent

equipzent; domestic wastes are more commonly collected by private collectors

(1) Black & Veatch International Conaulting Engineers, Estudio del Plan

de Recoleccion y Tratamiento Final de Desechos Solidos, Guatemala
January 1976.
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whose_routas ofien crisscross,resulting in such vasted effort. The
disposal site,usually managed by the aunicipality, is the
pearest river or low spot. Industries, roquired to dispose of their ovun
wastes, deposit thes at the most convenient phco? One finds unofficial
dumps all over the cities where garbage is burned with 14ttle if any
cantrol, causm air pallution and oreating obnaum odors uul
mightly messes.
3., Small Villages and Rural Areas

" There appears to bde.a saaller per capita goneration at wvastes in
the small villages and rural areas which makes the problea less severe.
Nevertheless, pecple take vhat wastes they have. to convenient places to
‘urn thea, or dunp thea into rivers and streans used for domestic purposes.

IV. C. The Situation in $-10 Years, If No Action Is Taken

—-:In the next few years the prodblems caused by solid_ wvaste will increase.
ili.th the popmtion increasing annually at a rate of ’.lx. and with per
oapita generation of solid waste incroasing as the country develops, the
total daily volume of wastes can be expected to doudble within the next
ten years. If attention 1is not given to the problem, its detrinental
effects will increase exponentially.

IV. D. Organizations Responsible for Solid Waste Management
Responsidility for solid waste management in Guatemala is shared by

. the Enviroms ental Health Division of the Ministry of Pubuc‘}{oa.lth and

Social Assistance (EHD/MOH) and the individual Municipalities. Article 1186

. of the "Cidigo de Sanidad de la Republica" (Sanitary Code) places on the

EHD/MOK the responsibility of regulating the sanitary aspects of the
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managenent of solid waste. The Municipalities axe responsible for
organizing the collection and uspbaal of solid wastes under Axticle
96, which also states that the Municipality must obtain approval of its
procedures from the EHD/MOH. A revised sanitary code, nown as the
"Cidigo de Salud”,currently in draft, will replace the "Calgo de
Sanidad de la Ropublica", and will assign responsibllity.more directly
to the EHD/MOH of tne proposed revised code. It. states that "The
Municipalities will abide by the standards established by the EHD/MOH
in all matters relating to the organization given to the provisions

of cleaning (public areas and) collecting, treating, an¢‘disposing of
| garbage and solid wastes."” The new code 15 efpected to go into effect in
the nesr future. .
.Iv. E. Comparison of the Situation with GOG Oﬁjectivea

One goal of the Plan Nacional de Salud for 19751979 is the

provision of "Adequate systems for the collection, transportation,
prdcensing and final disposition of solld waste in at least 70% of
cities with 20,000 or more {nhabitants by the end of the decads.
Currently this includes the citles of Guatemala, Quetzaltenango, Es-
cuintla, Puerto Barrios, Mazatenango, and Retalhuleu. Cities expected
to meet the population criterion by 1979 are Amz;.titla.'n, Chiquimula,
Coatepeque, Antigua, Mixco, and Santa Luc{a Cotzumalguapa.
‘ In spite of the interest given to the problem of solid waste on the
pa;t of MOH authorities in Guatemala City, casual observation indicates

1t is not a.major concexrn of sanitary inspectors in the field; perhaps
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this reflects their frustration in dealing with the municipalities, who
gonerally appear to give solid waste ; vory.law priority. Municipal
authorities coaplain of insufficient funds, lack of interest on the
pnrt of councilmen, and strong feelings against charging the public
.fér salid waste service.
IV. F. Proposed Actions
| The suggestions contained in the study of attitudes and practices
should be taken into consideration in connection with any approach to
the s;lid waste management problem. .
1. Guatonala CIty
| Th. Black & Veatch study presenta (3 sorios c! recammendations uhich
axe sunnarizod as follouss
(a) That clear municipal rules and rnsulationi be established for the
storage, collection, and disposal of salid vastes, with approval
of the EHS/MOH.
(b) That a short and long term-plan be established for solid wvasts
activities.
(¢) That the present dump be operated as an actual sanitary landfill,
(4) That an additional "airport tax" on tourists be inposed to generate
inooms for ths operation of ihe solid waste system. (An alternative
not proposed in the Black & Veatch report is to add an azount for
solsd waste collection to the water bill).
(e) That certain administrative changes be ertablished within the

"Division de Limpieza" to streamline its activities,



(£) That metal bulk containers be placed in strategic places throughout
the city. ’

(3) That rules be established concerning storage of solid waste at homes
vhich will apply immediately to all new construction.

-(h) That all hospitals be required to incinerate their wastes om sits.

_(1) That nev equipment be purchuod. |

. (J) That scavenging of materials at the landfill site be regulated.

2, Intermediats Cities
Jalutions to the solid waste disposal problems of the intormediate

cities need adaptation to the specific resources and conditicns o each

city. Genperal Recommendations can be made, however:

(a) 4 a formal pro be established whersby all intermediats cities

are surveyed by the local sanitarv inspector in coordination with
the municipality.

The inspector would have to be pem that his job is one of
educating the municipal authorities in the need for more suitable
and sanitary systems of solid waste management.

An excellent EHD/MOH survey form and guidolinea‘ for the estabiiaument
of adequate solid waste collection and disposal systems in the
intermediate cities is attached as Form 1.

(b) That the system sstablished at Amatitlin be studied as a model,

This systea ir subject to improvement but it is oriented in the

right direction, at alnimum expense.
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Snsll Villages and Rursl Areas
Solid waste dispossl in small villages and rursl aress will need to

be orgsnized on s commmnity basis.

Gensral recommendations for the improvement of solid waste practices

in small villsges snd rursl areas, are:

(a).

(v)

(c) :

That one key person in the community who can grovido contimity

to the gmgﬁm should be identified befors anv progrsm is sttempted.
This person csn be s senitary inspector from the EHD/MOH, or the TSR.

His primary job will be to educate the cormmunity in the value of
handling solid wastes in ¢ sanitary manner and to keep the system from
degenersting once it is established.

That community systems involving either humen or snimsl drawn carts

b; considered.

Mechsnical equipment should be tvoide'd. quolvmnt .of the commmunity
i.i: sonstruction of the cart, provision of the aninﬁl, snd design of
the community system will insurs its success.

That disposal be accomplished in as simole a8 manner as possible.

A trash pit located at least 100 meters from the nesrest house,

where wastes are burned daily under somsone's control, and then
covered with dirt at-the end of esch day is s sujtable solution.
Ingenicus "ecological” techniques such a8 composting of waste to
obtain fertilizers, attempting to recover materials from tho waste,
or attempting to recover methane through anaerobic digestion, should
be avoided, These schemes generslly turn.ocut to.bo more aophiat!.catoa
and difficult than originally envisioned snd oﬁmld be attempted
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only if somecne experienced can be continually available to the
qan.xnity.
(d) That private collectors slready in business be incorporsted :I.nté

any new schems.,
(e) That the community contritute to the overation of the system either

monetarily, cr by oroviding the necesssry labor,
(£) That the corps of sanitary insouctors and the. TSRs_be strengthened

and aporooriately trained to assist in carrying out the solid waste

mmgement recommendations.
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FORM 1

Form Used by MH for Solid Waste Surveys

HEALTH SERVICES OFFICE
RONMENTAL SANITATION DIVISION
Guatemala, C. A.

DATA SHEET FOR GARBAGE COLLECTION AND DISPOSAL SURVEY

I. INFORMATION

Health Center ~ Health area
Mmicipality , _Departamento_ e e el
Inspector's name Date

¢ e remE— G G e —

IT. GENERAL ASPECTS OF THE INVESTIGATION

1.  Name of town under study
2. Town population
3. Number of buildings

a. Homes_
b. Commercial buildings
¢. Industrial buildings
d. Institutional buildings
(hospitals, schools, etc.) 3
4. Average garbage productmn per day inm

accordmg to sampling

Unit: Total:
a. Habitational —
b. Commercial -
c. ' Industrial
d. Institutional -
S. Garhage Deposits Volume Number
a. Draiciles
b. rublic
6. Collection Home Commercial Industrial Institutional
a. Home
b. Sidewalk
C. Street corner
d. None
7. Transportation Rome Commercial Tndustrial Institutional

a. Hauled by trucks

b. Hauled by animals

c. Hauled by men

8. Final disposal (at present) Number Volume Sanitary Unsanitary
No. Vol. No. Vol.

a. Number of dumps
Authorized
Unauthorized




10.

11.
12.
13.

14.

15.

16.

17.

Costs

5 o]-ll“76

Cost of present service Home Commercial Industrial Institutional
a. Inside building
b. Outside building
Frequency of §ervice
Estimate in m” (to determine vehicle capacity)
Type of vehicle
Routas (in accordance with <. .ltary plan)
a. Number of pick-up places
Days assigned to each route (1-2-3-4-5-6-7)
Monday . .
Tuesday
Wednesday ’ .
. Thursday
Friday
Saturday
b. Route for final disposal (distance)
Equipment oo
Vehicle (capacity)
Shovels
Pitchforks
Workclothes
Gloves
Facemasks
Helmets
Other
Final Disposal
a.- Ravine
b. Sanitary f1ll
c. Trenches
d. Other
Predominant wind direction

a. Vehicles
b. Equipment
c. Labor
d. - Other
TOTAL
Financing Weekly Biweekly Monthly TOTAL
a. Home service charges :
b. Commercial service
charges
¢. Industrial service
charges
d. Institutional service
charges
TOTAL

Work presented by Sanitation Supervisors: Prof. Carlos René De Lefn G.
and Prof. Flavio Valle Julidn.
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v COMMUNITY MARKET SANITATION

.~
-~ — . - — e s

The markets, slaughterhouses and other- public placee whero food -

is handled are notorious as epicentera for the spread ot diaeuea a8 -
e remlt of their unsanitary conditions, L

A sanitary inspection and enforcement function exists within ___.
the Food Control Division of the Division.iof Sanitnry Environmentof .. .

e - -

tho MOH, but its steff is limitod and its ares of action 1s oonfined

S o i s eme ammer o - e

almost mluaivaly to motropo 4n Guatemala City.
The limited control carried ocut in nearby cities does not extend
to the rursl areas, ‘The sanitary inspector, responaihle for these areas

et G e s mea ® o, e——

-often is not prepared to carry. out food control measurea.

RECOMMENDATTON :

That the ssnitary conditions under which food 1is handled be improved

through education of the sanitary inspectors and subgecuently of the food

a— ce e - — s a— . -

hnndlers.
A short 3-day training course supplemanted with s manual, should
be developed and given by members or the Food Control Division in places

—- -

can be gathered togehter. PAHO may be interested in assisting with both

the memual development and the course preparation and presentation.
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VI. CONTROL OF RABIES
VI.A. DESCRIPTION OF THE CURRENT SITUATION

1. Lefinition of Its Nature, Magnitude and Distribution
Rabies has been present in Guatemala since the 17th century

but the importance of its control was not de.t.emined until 1955
when anti-rabies campaigns were initiated uy"me'n_}{ through the
Department of Veterinary Hygiene, Zoonusis and Food Control of
the Direccién General de Salud PGblica (now the Direccién Ge-
neral de Servicios de Salud).

Table 12- The Known Cases of Rabies in Humans and Table 13 -

Cases of Canine Rabies, present data for the period 1963-1972,
which indicate that for both the human and canine populations

the potential risk is great of being infected with ' rabies.

and suffering subsequent death or a painful treatment procedure.
A da.nger.also exists of post-vaccination reactions due to defects
in the elaboration of the vaccine.

The control of rabies is dc;'legated within the MH to the
Division of Epidemiology through the Department of Zoonosis,
whose annual $15,579 budget supports a Veterinarian, nine assist-
ants; administrative offices, one 36-cage kennel, a cremating
oven, and a necropsy room for disposal of captured street dogs
without owners and for observation of dogs suspected of having
rabies. MM guidelines exist, entitled 'Regulation for the
Control and Eradication of Rabies" but these were written 20 years

ago and need to be updated for present-day conditions.
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TABLE 12

JQYOWN RABIES CASES, PERSONS BITTEN, AND PERSONS TREATED
Guatemala 1963 - 1972 '

Human Rabies
_Population Cases Persons Bitten Persons Treated
- Rates per Rates per L)
No. 100,000 No. 10,000 No. Per cent

1963 4,207,706 2 0.04 4,394 10.4 -384 8.7
1964 4,331,447 7 0.16 4,520; 10.4 255 5.6
1965 " 4,464,595 6 0.13 4,454 _ 10.0 3,560 79.9
1966 4,560,993 2 0.04 3,922 - 8.6 1,617 41.2
1967 4,727,935 1 0.02 9,680 - 2.5 - 3,313 34.2
1968 4,875,635 3 0.06 4,494 9.2 1,442 32.1
1969 5,031,928 2 0.04 4,147 - 8.2 1,343 32.4
1970 5,382,761 1 0.02 5,067 9.4 1,200 23.7
1971 5,553,050 - - 4,135 7.4. 1,459 35.3
1972 5,723,239 3 0.0S 5,202 9.1 2,249 43.2
TOTAL 27

----- 45,511  ---- 15,432 = -----

(1) Based on bercentag; of persaﬁg'bifzéh"wﬁb are receiQing treatment. :
Source: Zoonosis Department, Ministry of Public Health and Social Assistance (MOH).

TABLE 13

CASES OF CANINE RABIES
“Cuatemala 1963 - 1972

Year Canine Population No. of Rates per
Estimated (1) Cases 10,000
1963 420,770 184 4.3
1964 443,144 252 5.8
1965 446,459 182 3.9
1966 460,099 183 4.0
1967 472,793 192 . 4.0
1558 487,563 102 2.0
1969 503,192 110 2.1
1970 538,276 215 4.0
1971 $53,305 141 2.5
1972 572,324 182 3.1

(1) Estimate based on 1 dog per each 10 inhabitants.
Source: Zoonosis Department, Ministry of Public Health and Social Assistance (MOH).
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’M’cmplete,rabi'es'-diagnosis laboratories exist in Guatemala.
One is at the San Carlos University. The other, _located at the
Biological Institute of the Central Laboratory, is operated by
Direccién General de Servicios de Salud, within the MH. This
1aboratory, staffed with a Veterinarian and a Laboratory Tech-
nician, both trained at.xhe Zoonosis Pammerican Center (CEPANZO) ’
has two microscopes for immmofluorescence and a binocular for
histological tests, and is capable of performing Sellers-type tests,
. jmmunofluorescence and mouse inoculation. .

The vaccine used in humans is Semple type, with a concentra-.
tion of 1.5% of inactivated nervous tissue, and is produced in'
rabhits. A second vaccine, type CRL is produced in small scale for
both human and animal use. For animal use only, the aﬂti-rabies
avianized vaccme (produced in b1rds) is made, type Fltn'ry mod:.f:.ed
of high and low passage (LEP and HEP). These vaccines are rehahle
and are controlled under the recommendations of the National Ins-
titure of Health, USA, and CEPANZC.):; where sampie lots are sent
periodically for verification. |

Rabies, prevalent throughout the country, is predominant in
May, August and December. Rabies has been ‘found in\.anines, bovines,
wild animals and hats, although the tests made in bats have given ’
negative results.

2. Quality and Availability of Informatio‘g.

Information on rabies is incomplete, not up.-to-date,'_v-a'nd found
in several sub-registries which cause its magnitude and its significance
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as a ‘serious health problem for mmans and animals to be under-
estimated. |

| This may be the reason why the National Health Plan does not
include among its objectives, goals, priorities., or specific acti-
vities, any steps'designed for the control q!\q..orqdication.of

rabies.
VI.B  ANALYSIS OF THE PROBLEM SITUATION

1. Causes

A large canine population, estimated at 650 thousand dogs,
nationally, or one dog per each ten persons, roams the streets
‘and market places without control. This, added to the lack of a
'petmnent, frequent -and well organized anti-rabies vaccination
program, makes rabies endemic in all populated areas of the country,
with séasonal'outbreaks and epizootic outbreaks every two years.

2. Interrelations with Other Health Sector Elements

There is no direct interrelationship with other Health Sector
elements with respect to the confrol of rabies. However, commnica-
tion between the Ministries of Health and Agriculture through their
appropriate Divisions must be consistent and frequent. Informa-
tion from both must complement each other for app;-opriate analysis
‘and effective use.

3. Projection of the Situation If New Steps Are Not Taken

If new adequate measures are not taken, such as an intensiva
national program for the control and eradication of rabies, the

problem can be expected to increase in humans as well as in animals.
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Vvi.C. PROPOSED PROGRAM
The most advisable method for the control of rabies is the

reduction of the susceptible canine population, through an immmiza-
tion program using a reliable vaccine which will (a) immmize a
minimm of 80% of the susceptible canine populatlon w' “in a year
and (b) be continued on a scheduled basis in order to eradicate

the virus in the canine population. Isolated cases should be
treated as epidemiological, eliminating the source 2d the contacts.

The anti-rabies vaccination program should begin in the capifal
city, the area with the highest concentration of human and canine .
population, and then extend to the rest of the country

Education of the human population abgut the care, protection
and health of the dog is necessary to ensure an anti-rabies, and not
an "anti-dog', campaign.

A counterpart to the canine inmmi.zation program is a program
which considers the most effectivg treatment of persons exposed to
the infeccion, including the post-iaccination risks.

Each possible contact with rabies must be evaluated individually
and treated accordingly. The three vaccines used are reliable and .
include duck embryo vaccine (DEV), anti-rabies human immmoglobuline
(RIG) and the anti-rabies echimis serum (ARS).

F,cimated Costs of the Proposed Program

i

The implementation of this program will cost approximately

$75,000 aanually.
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VI.D. CONCLUS TON
Because of the high canino population and the lack of a well-

consolidated, efficient and regularly scheduled anti-rabies vaccina-

tion program, rabies is to be considered a serious health problem

for mmans as well as for animals.
VI.E. RECOMMENDATIONS

1. That an intensive anti-rabies canine vaccination program be

plamned and implemented which immunizes 80% of the canine popula-

tion in one year and centinues on _a scheduled basis until the

disease is controlled,

To carry out an effective program all community resources in
rural areas, as well as private sector and governsental resources,
must be maximally used and commmication, cooperation and collabora-
tion between the respective divisioﬁs of the bﬁnistfies of Health
and Agricultufe will be essential. All rabies-control activities
must be based on scientific standards and precise procedures sup-

. ported by appropriate regulations. .The appropriate official
;;ﬁtors must be fully informed of these activities as well as the
‘communities in which they are to occur.

2. That data collection and analysis_systems be revised to pro-

vide reliable, up-to-date information which facilitiates program

development and analyses.

3. That rabies, a: a disease entity with high potential risk, be

stidied in depth ir order to determine and maintain the appropriate

control standards.



