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I. PURPOSE OF T11 STUDY 

The USATD and the Government of the Dominican Republic (GODR) 

have requesteQd as s istance in deveoping a cost:-effective intervention 

strategy to address the sThi stosomli as is problem iii the Dominii can Re

pul ic. In 1980, AID had sponsored an as,-e,5iunL of schistosoi:niasis 

foll ow' the guidelines set forth in that assessmentanid th" strat:egy 

reorL. 

includes a review of the prevalenceThe report on this assignment 

am distribution of schistosom iasis in the country, and the snail 

control efforts by the Government. Recommendations aic based on the 

measures followii, a progr,:':St ic approach.most accepted contrvol 

Rer-nm-.ndit ion. are also m1-1de( on ap p ropriate imlthodo ogl for ep ihemio

lyPNa1 suirv.', for tin inf.ct-ion and the most: sons itriv, aid practical 

d(I " ttI r iuqo', , . 

study is to develop a iim Ld researchA final objvtt ive of the 

,r . t-, p , ; I; to rt of th , a i int- r-

ariOt r sna1 , Th i nra .ran i fe ra.mr ,ii-tne host Bien ], :a 31;1e,:bratka by 
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Ii ENDEMIC AREAS OF SCHISTOSOMIASIS IN THE DOMINICAN REPUBLIC 

Although a reliable estimate of schistosomiasis prevalence and 

distribution in the Dominican Republic is not available, it has been ~ ~ 

Considered endemic in four eastern provinces (Health Region V, figure 

1): San Pedro de Macorls, El Seibo, La Altagracia and La Roriana. Of 

these, no evidenceof infestation hias been forthcoming fromn a major 

study in La Romana (Sanchez Limardo and Grull6n P~rez, 1980; Brugal 

Montoya, 1979); and the presence of the disease in San Pedro do Mat7o 

ris has not been reported or investigated. Hato Mayor, the site of 

th6 first finding of autochthonous schistosomiasis in the Dominican 

Republic in 1942, was thou~ghlt to be the area of heaviest prevalence 

and the subject of several subsequent studies reviewed in the 1980 

report by the Schistosomiasis Assessnenit Team (SAT) . Likewise, the 
! 

'4 4.- ,: . , , . ,: .: 'J ; * , *f, 7 ; v. ,, . ,, : . .¢ : , ; - .':, .:q 

governifent of, the Dominican Republic throughi thie Centro do Erradica

ci6ni de Bilharzia (CaB) has maintainedi case dc,-rtction since 1970 th-rough 

clinics. serving the urban areas of Hato' Mayor, and the nearby Inuicipios 

of El Seibo and Hfiguey. In. 1970., 377 cases (8.8% of specimens examined) 

were detected~ declining steadily to 12 (0.3% of speciriens examiined) inl 

1979. Prevailence cstimaes derive-i from thes e f igures (810.4/100,000 in 

1970 and 37.8/100,000 in 1978) were ba-Se-d on popuLlat'ion1 proje-Atons 

whli(h corr'.iled ruiral and urbanf figures. Since as detecrtixn ii5fo.2, 

frori urbanil areas,; t1lt-;e ri.mybeuccti.td Narillth fou 

of -urvc i1lance onl thLhr iiee urban1 a I ia; als bi)e the dis r ih'Lil. 

There ar-e inforwal re-ports of a fwcs2from~ othe.r ea!;tern ons(ice 

-and Nisib~n). but these are not necessar-ily inThatc'!ive of loa.trI

ml ss;ion. Ouftside the four eastern provinces a fe--w other 3'clKinclud

ing Santo Domingo, have been studied and these producod neaive or 

equ ivocal resiults. 



o f Hato, Mayor, El Sei.bo and Higuey, of ficialIn the en~cemic area 


figures provided by the govtmriment (Secretario de Estado de Salud PG

blica y Asistencia Social SESPAS) indicate a considerable decline in
 

the past decade. For instance, there is the aforeconfirmed cases. over 

in 1970 to, 12 in 1979.
mentioned decline in Hato Mayor from 377 cases 


T,'-Similar declines, with less consistent yearly data, are reported from 

El Seibo. Dr. Amaury Mendez, of the CEB, :indicated thatHiguey and 

numbers
most case detection *is in urban clinics. Thus, the increase in 


the past decade may have diverted many patients
of rural zlinics over 


from the CEB case detection system.
 

To obtain a more reliable estiamte of current prevalence, the
 

conducted a surveyof randomly selected households-in three
SAT (1980) 


Barrio Gualey (Hato Mayor), Batey Guaiguai (Paso Cibac)
localities: 


(El Seibo). Of 114 stools examined (modifiedand Barrio Ginandiana 


Ritchie technique) from different individuals, 4 (3.57) contained eggs
 

of S. mansoni. This included, 1 positive from 4c. specimens (2%) from 

Barrio Cualey; I positiie from 32 specimens (3.2%) from Batey Guaiguai 

and 2 positives froi 33 specimens (6.1%) from Barrio Cina 	 diana. The
 

eggs per gram)

from lato Mayor had a relatively high egg count (152case 


The others represented new

but had been treated previously by tle CEB. 

findings of light (10 epg) probably asym:tonatiC iiections. Nonetheless, , 

of schistosomia' i' :in the,theoe attest to the contih'ung endemicity 

case nuThers have increased sli.ght]y.Since the 1980 SAT report 

which has h~en sporadicfrom CEB case findingAll these reports or.igin,'te 


and largely limited to pati-ents coming to the clinic with gairointest na]
 

were diignosed and treated in the
complaints. A total of 30 such cases 
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16 from Hato Mayor; 1 from 
laqt six months of 1980, and these were: 

The ages of those
 from Santo Domingo.
Higuey and 2

El Seibo; 11 from 

was 5-yearone boy who33 years, exceptruIn1 tovaried Mapati 
al tlio:;e 5 years.Provi ,ce)

Ni s ibr, (Altagrac~iaivd inold and 

d and tre red at . B. The 
.,.- diagenos
34 casesa total. ofDuring 1981 

Fllon 16 to )•varoid 
age of the;e patients 

to be at El 
trans m;sion seemsactive

Another endcm ic focus with 

1981 fromected in 
Of 48 stool samples col 

Seibo Province.Valle, El 
on i

of S . mfan5cont ained egg';sfree milk, 24 a clinic for
people coming to 

-
t
The younge
coimunication)"UASI), personalVargas,(Dra. Mercedo's 
ly, this 

, w,, ; 8 yea r !; old. Cert a 
in this sCein:irdividklalinfected 

a ea but it also demnstrTates 
Wc,:rkyh th, ,.c.-:irhelp;
inforr'.tion 

potential 
t case findi nv, system, and the 

1 - the C lurlti oF;i,
the in 

I d i s- 0;.I the-L
I:kufor frt1 ri 



TRE.ATMENT BY THE GOVERNM4ENTIII DIAGNOSIS AND 

The CEB is primarily responsible for diagnosis and treatment 
of,
 

o .. I " " the. ' fn c; ) bl C. Un i th 198 :, 

ntil th 980 Assessment 
schistosomiasis in the Dominican Republi 

(1934) was the 
the sedimentation technique described by Hoffman et.al. 

,.

only method used by-the CEB for diagnosis. It is a simple method. 


use in areas where resources and training are minimal.
 easily adapted for 


large amouits
 
Unfortunatelyit is notquantitative. Moreover, unless 


examined, it is also insensitive particularly when used 
of sediment are 

stools from individuals with light infections. Other Govern
to examine 

ova and
 
ment laboratories do routine coprologic examinations 

for all 


They use both direct smears, which are very 
insensitive, and
 

parasites. 


of S. mansoni or other 
saline flotation,which cannot detect eggs 


There exist other techniques
are quantitative.
trematodes. Neither 


sensitive and could 
which are both quantitative and moderately to highly 

overcome these deficiencies. 
CEB in 1970, selection of 

At least since the inception of the 

of stoolsexamination 
patients for treatment has been accomplished by 

coming to CEB clinics, usually for gastrointestinal complaints.
from patients 


other clinics. Patients with eggs of
 
Rarely, patients are referred by 

receive speific treatment. Until 1973, Fuadin, 
S. 	 mans;oni in their stools 


From 1973 until the
adm i stered i.travonously.an antimonil drug, was 


ijectiOn of hycanthone (Extrenol,

1980 As sessment a singei t raIucu ar 


treated with hycanthonc!
used. Individunals 	 were 
Sterling Winthrop) was 


ths, and six

have stools reexamined at 15 days, two mot

programmed to 


cure rates, sideor tabulations of
ilmonths post treatment. No records 


a*1 Hato Mayor.
have been availableeffects or completeness of follow-up 
, . . . . e fect
 



The current and past practice of the CEB was to perform a physical
 

examination and certain iaboratory tests, on each patient with schistso

miasis. This-was done both as a control for treatment (post-treatment)
 

and to detect morbidityi (pre-treatment) from schistosomiasis. Laboratory 

tests included, serum transaminase,. glucos hematocrit and white blood 

cell count with differential. Dr. Amaury.Nndez told us that he has 

not seen patients with elevated liver enzymes or with hepatomegaly or 

splenomegaly. However, there is no organized tabulation of these data 

" only individual patient records. Even if these indicators had detected 

an occasional patient with significant morbidity, a proper control group 

would be needed to accurately assess morbidity in the community. While 

apparent morbidity appears slight, it has not been well evaluated. 

Furthermore, the tests and patient selection are designed to detect only 

the most common clinical syidromes of schistosomiasis. 

Since the SAT made. recommendations in 1980, two improvements in 

diagnostics and treatment occurred. First, technicians received training 

in the miodified Rich:ie concentration technique (MRCT) and used it instead 

of the Hoffman sedimentation method.. The MRGV is quantitative and 

reli'able (;5% sensitivity) at egg excretion levels as low as two eggs per 

gram of stool. However, the CEB had to revert to Hoffman sedimentation 

when they exhausted reagements for the MRCT. Second, they substituted 

- oral or intraimuscular ox:,-Illrli.qu ne (Vansil. --Pfizer) for hycanthone 

as treatmen t. Dr. A. IMnd z of the CEIB anecdotally des cribed oxrminiqtu.i ve 

as giving winimal side effects and effecting nmi'i higher cure rates than 

hycanthone. He favored the or 1 admi n istrat ion. However, he mentioned 

that the major drawback was the high cost Cf treatment (about $9 a 

patient). Nevertheless, the advantages greatly outweigh this cost. 

i h t s I t 

http:ox:,-Illrli.qu
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SNAIL DISTRIBUTION1
 

Biomphalar.a gibrata,- intermediate host of Schistosoma mansoni, 

has long been known to occur in the Dominican Republic. Ponce Pinedo 

(1946) and later Olivier et. al. (1952) found infected snails in the 

Hato 1Mayor region. It was believed at first that the snail was limited 

of the Magua riverto the Las Guamas-Paja Paia drainage and to a segment 

near the mouth of the Pafia Paiia. Later surveys showed the snail to be 

far more widely distributed,including same foci outside the endemic
 

Between 1963 and 1968 Etges and Maldonado
area for shciistosomriasis. 


(1969) found that the snail occurs, in addition to the Magua,'iver
 

of Miches; in irrigation
drainage system, in swamps and stream in the town 

canals of the Cuaron river near the townltf Nisib6n east of Miches; in 

extensive rice fields and irrigation canals surrounding the town of 

a tie northernCotu. in the central valley; and in la!;ge swamp' 9 Kn. from 

of Nagua. The limits of the above distribution encompass one-si.:htown 

of the total area of the country. 

Later other foci in the eastern and central parts of the country 

(Vargas, 1973 and Vargas and G6mez 1976) including Gilandianawere added 


,

and Los Gui.ncoles sectors, and Sabana de la Mar (El. Seibo Province)
 

Ram6n Saunana (San Pedro .de Macorls
Higuey (La Altagracia Province); 

Provin:e); Laguna de Guirta (National District); Zoological ardens 

(Santo Dorwing); Casa de Alto Can Francisco de Macorts Province); and 

Pimentel (Duarte Province). In another survey, a poptlation was located 

at Pinar Quemado near Jarincoa (La Vcga Province) 

A recent survey by a schiitosomiisig Assesment Team (1980) added 

the following localities for distri.bution of B. glabita: El Seibo 
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Province (well at Las Palmillas; swamp in Hato Mayor near Pai~a Paila 

stream; cattle-wateing ponds at: Paso Cibao 9 Km. south of HEto Mayor 

and 10 Km. eas-;t of lln5to Mayor; s. -,n.p -ru - El Valle; irrigation canals 

and lanr rice pIntar ion at Paraju La Cu;., 6 Nm. '- ,itii of Sar,.ina de 

'a Mar; i r-r i : ion canl'.l and large ri ce plant~ation, 10 Kim. west of 

Miches) . La At raraci a Province (I.munia del Barrio Sab oka , Hi giey; 

Arroyo Cahero, Barrio San Mart %n, li ney) . Distrit:o Naci onal (aquatic 

pondn, Botanical Gardens, Santo Dom ingig; l a rge pond and swaump, ina in 

hi ghway hefor:e Haina). Sncthe'z Ra remz Province (drainaee canal, rice 

plant ilion" abat 5 Km. west of CotAi). Na turrally, a su.s;tantia cnumber 

of othor sites examined had no vector snails. These rusulIs attest 

t:o tL potenttial for widespread but clustered distribution of B. labrata, 

but in no way are irtWended to fully des;cribe its distr ihution. 
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V REVIEW OF SNAIL CONTROL EFFORTS IN THE DOMINICAN 'RE.PUBLIC 

Chemical Control 

Attempts to control schistosomiaSiS vectors in the Domi'aicafl Republic 

started shortly after the studies of Olivier et al (1952). Vaughn et al 

(1954) used sodium pentachlorophenae(atbie in brqot frm.A 

single application of tratismo 
15_siidpat 

eradicated Biomphalaria glabrata from the Arroyo Paiia Pa~ia (a flowing 

stream) for a period of six months. 
Another stream Arroyo Las Guamas (a 

series of connected pools with negligible flow) was treated by santobrite 

at a rate of 5 ppm. The snails in thc latter stream were exterminated, as 

evidenced by examination of the stream 
bed one week after the mollusciciding 

; O 

operation. 

Three methods were used in applying santobrite and these were: (a) 

scattering the briquettes evenly in the stream bed where they sank to 
the 

bottom and gradually dissolved; (b) placing the briquettes on the rocks 

in the flowing water between pools; (c) sprinkling the chemical in solution 

onto the surface of pools left in absence of flowing water, In generals 

the chemical was distribut.ed easily and rapidly without the use of 

special equipment. However, the method of placing the chemical, in the rapidly 

flowing Water on rocks, between pools of thie Arroyo Pa~a Pafla was preferable 

I ,! f,<71 ,- . t .£ . ?,{ ! ' =t'! i>i!%: 
, 

: 7?: < •: .# 

: <. • i < <U ' ' -'L f- ' %,-i?" ,J 'II. "' n % ",} ' ? !'"•< k : 

:! %<f' ' ' !'"- ''' ' ' - ' < A 
I 

2 • _ -, - :h , ,< < : ;- < , 
-

<. <y ,- -V i < ,r , 
I 

- , 

to the other two methods used. 

About 1972, the Center for Eradlication of Bilhi-iZia (CE1>) of the 

Secretariat of flealt.1 started usilv.g nol11usci c i(I: as part of their control 

effort. At first, Frescon (notri tylimorphv'iune) was used in altertiation 

With Bayluscide (niclosam1idle) ; but eventii~iilly, Frescon was used alone 

and its use is beinig coiintiud to the pre-sent. The. current formulation 
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emulsifiable concentrate. The procedure, used originallyis the 16.5% 


to the preinlt, consi sts of applicrcions ofand apparently unchanged 

sit s every 14 dns for tb ro successive time!; andFrescnn to snail 

therrafter at monthly intrval';. Unfortunately, no calculation of water 

volume was being, or is being made, before the treatment of any snail 

site. An unmeasured quantity of the chemical is usually dumped in the 

water whenever snails are encountered. 

Biological Control 

Attempts at introduction of biological control of B-iontphalri-i. 

glarata in the Dominican Republic started in 1963, when Etges and 

Paia Paia and collateral bodies of water with
Mal1donado seeded the Arroyo 


This is an oporul ato. aT;liol,ll4rid

1,750 sp,: I P244n4 of >:ri,;a cornnarietis. 

snail wh in ha:s b n dam,,;t rated to lactaprte with B. plab ata in farm ponds 

and 1Y'o; ni P i o Pi . M. .Coiin-ar-ot is al;o prey:.; Oil ma;s;:;ss aind,,, 


,'l it t,; lIn tie.'
VoII: na A 0 tI' oI4,IU. C Viqua! ,, '..;4 e v ',i o uO; yv. 

lo: ui'cani Re:,i, lic M. cornuariptis is m.4 found in several stream; in tWe
 

H!, .. .: -,..:5 ,1 o in tb. So ile river. Out,;iH' the endoic re:;o,
 

i
 
t,, V!!!-4 (t' aa . : . a"0 r.. 4)7 til,: SAT in 

,4 W ., ri.;lwit,. Ila&t . -Itdu:vlpy the 

t * 1 t , 

]q"' E , ! I, ,,N (l;Iqhq) suv;ll q.p]' 

, 1, . 4 ,. ii : . '; 1 1a1 .rhe ,n 
t i . "':;> 1 . , i 

a d,1 (4,! 14.4.; ,:taO} :}|
•)>t : . i i c t / , ' <,,.:11 1)',,.(4 1 iii 

bili t ;b '!' of tb,. :(alti ,;,4,',4*,
tht,: " river. A c1.1,;,t.h,44! w , U; ill 


Il ti,1 . :* e,of in,,j9l
ii! : !N' .aor for raining It. crnr Ar int i;. 

io n, the tnnk st. : to be :;till ,pr,,4 t W live -in:ils., ofat,!' . : tt 
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in introduce M.However, no attempt has been made, the last decade, to 

gl oh rat:'a for biological controlcornuariet:is into natural habitats of B. 

of the latter snil RI,una:ts of -M. cornuArit i s still exist in the 

.
al s-o in the S ibo riverendemic ar ta in the Hato, Mayor area and 

the octiviti r of tlhe Centro de Erradicaci6nAlttho, not a part of 

de 1n Ai lharz i, another snail 'i'hira grani [i-fra exi sts in the Do~n ican 

bio,logica control agent inRepublic. This sn;ailt.is bliev& to act 

an operculate m11mid, originally from AsiaI, r t o Rico. T. grail fera, 


sds;.
ha; ben accidentally introduced in severa:il Carih ean is-ln It is 

1, iNVuLl tLhNat T. granifera was introduced in the Dominican Republic in 

I)(2g, in th 2 vicinity of Nisib)n, and was later reported by Alvarez and 

Mena (1973) in the widely separated regions of the Dajabc' river in the 

,,:.:Ii,,::,, ,..,-t , and in L:a Alt:agrac , Province in the east. A recent study 

by thc SAT (1980) deiun:;stiatd thP e::is;tence of T. grait fera in the Cotui.

in otherFin! in-P:.,:itel areas , and indlir at. ed that it probably exists 

Phvs i c,1 Cant rol. 

A!-. f;a. a; we knc-..' no atte-mpt 11as- bei, made unti the present, as to 

t , a.pp i r H1 of i n ni;' alll''; to cont rol the s iil ho:;vs, of 

!;,?'. ,. [' 'hX i),,l on N b~ili::i.: [ in lic:.
 



- -

12. 

V1 RECOMM.E.NDATION FOR AN I'TEPVEN'I O,4 STRATEGY 

INTRODUCTION - REVIEW OF 1980 ASSNE SSMENT TEAM RECOMMEINDATONS 

Thu 19 (1 SAT mK two cia ;, u> of te'..'.:ondat ion;: tho.s. advocating 

a rev mned s.'ch s toifolnI,: is contro l proga ,m and those proposing field 

research needs. Tile team concurred tht- the program must aim toward 

control . sLated in the folowi ng synthesis of their recommenlat:ions: 

(1) revival of the ichistosomi s,- prograrm es tabI ishing it as a control 

program with the intent of protecting as nary people as possible in the 

endemic are:s aid inte rrulting exteinsion to noi--endemic (but receptive) 

areas; (2) enlhan'er;ront of case detect ion and treatment with attentcion to 

surveys of randomly selected houses in suspect-endemic areis; (3) use of a 

modern, sens i stive and qual:it ati.ve means o case dete-ct ion: (4) replacement 

of ii','c:c;t ien. w t i ox;:::n 1iqu t'; (5) t ra i in;q for c;ar,.i of ,pidc el e gi(" 

and tmilac )legic fi,.ld per amtnol 1; (6) a enr ih for, chaNt-. e -n,t i on, and 

contr-ol of alltran ;;;:r:;:ntrn feci; (7) wedif'icat ion of snal coint reol to focus 

on l c !il i w"ith oK'i'', ;i:l; ;; to d . :-;K;ni , iyail cot tl 

ruethodolo.y;v (8) ilt grdtion with n atlr elO:;:U,:-; ol local ho l ti care 

incluU in; h,,;'i tB ucAt n ;ilan sai ta io; (9) tus of health promters to 

1q wti tin'' it,' .' t c' ' , tr''! ;:!in:: l t !: l t l rn ''+ +Nnt n!r! ,;ti h t'' ',' i;',- ; l ' .,l~ l I! '.:i+' + . , I.! { . : [ ; , tr< " ',' . 1,+ ,i tI ;,",+ : an.". i ll li + fr witt ,nr: l n 

to n '! I 11' inn - tf i(('1.. t -. ' i Ic~I' 'n ''. in:; .* ; n ' i l 

Supi llnrgiieivein Lo't Dm..rit,, an ,i;innt iit wc, ,t t ti :. 
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topic-, included: (1)Individual 
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in the country; (2) the effect of 1h iart 
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they used the MRCT for stool examination. Also, the director of the CCB 

submitted a budget reques ting materials and minpwer to fulfill several 

recnnc, udat ioens, but tle.s.e cul d not be :pproved. Nevirtliel e;; , there 

appears a w 11 i]ngiess to res;tru,:ture the CI'B and improve i ts operations 

given adequnte .su port . 

A. I)eterimination of the endemic ar-. 

The most irmmodiate need of Lhe CCC is for a more accurate and 

representative m .i;uremlit of end,.r :ity. According to these data, it 

can plan rnd eval"ate control effcrts. Obviouisly the disease is net 

sevore or extensive enough to warrant i slfnd-wide surveys. Yet 

information is poor. Even within the suspect endemic area of the eastern 

provinces, present data does not adeqn:ntt-ly delscribe the disease. Previous 

work focused on a few M irted urban s trIin,, . Rout ine copr,'logic exam

inat-ions by governmentt mtod ical services cannott detect ally cases 1. t those 

with the gre't:er r excrcetion. Representation by different age groups 

is unknown. The pre ;ent need is for a systematic, representative, and 

progressive survey, albeit limited, of the suspect endemic area. 

Available i nformration suggests that endemri c schi,stosotmi asi s 

involves the i,( rthrri protior of the east ern twi n li (fi ;ure ). It 

ha; had the greattiat density of confirm,- and inrtrlctn a c;n;e reports. 

It corre;ponds to a char; ei .sti1 cs gonl s i cal area (IRrenr i ii.mtnto y 

valiariS l e 1W Reurn os Naturalpe; do 1a R(,pflblica D)011inic 'Iii a, 1967) 

which is well segregated from the remainrder of the count ry ;ind ha! features 

allowing for a relatively large nmrnhrer of snail hab itats. These inclrde 

a relatively impermable volcanic subs trata and - overlying soi l types 
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which range frcm slight to moderate permeability. In combination with 

the hi gh rai nfal l , surface water tends to be abundnt despi te rapid run

sparw,-ly populatedoff from the rugged terrain. To the west lies a very 

which i; virtllulv devoid of 
area of Karst topographiy, Ios Haitt ee, 

is heavy but the grotid is so permeahlesurface water. Here the rainfall 

the area di sappear. It is a form-idblCe hiinderaiicethat streams Cutering 

to schi stos omi as is spreald. To the soutih and easqt the rainffall is lower 

and the soils and sbt11)5trata:i are hih;lhy permpia;ihl1e]. Surface wit er is 

'Many streamspresent here but less frequent than in the 	 onder icrrei. 

ndlis.;sht tl r ratn;ln chiaiinels , butand rivers tr;tv'rse th is area vi;a ril,' 

similar conditionsfew oligi nate in it:. tither are.ai of the c(ulnt rv 	may have 

shown to have B. g]abrataas the susnpect endemnic area. wile seime have been 

there is no evi deuce for s(c1i stosolli ,a iS transmissi oi. 

area, rural commlnuti.Cs far ontntimber the smallWithLn the end em i c 

they con;ititute 2/3 of 
urban COmImunities alreaidy enutinrated. Moreover, 


Yet in all pre.v'i)1l:; worl they wt.re

the populat:ion)1 of the endcmic area,. 

ignored. To identify all cormuniities of significant: 	 prevll ,nce among this 

widely dis;persed4 po u l it ion wIlld requlire Ht),nnoi)i or ier! sWool samnple.
 

is

lurthiermore-, the ratia of potentii al 1 :-n:s;.i ] :; loll furci to puopulat ion 


expect , to he far greater thian the urban comaindi t ics. But, actual
 

inn foci may he I larn;e. The infested rurail area-; woild toullullei?
trallsillIs; 

cip ita thaan theiu rbai. We woul reColl 
il0 d

far more con.tlri l;ire'lcres per 

a lm tle1I'€ 1nthloidical !l)prlo lc tio the rural areai desi giied to e<st im;te
 

and identify risk factors to a id in selection of comnoverall prevalence 

munit ies- whiere future con trol efforts shioul d be 	 fo cu.ed. Only after 

careful assessment of epi d('liei logic, water contact, 	 and ,,snall survey data 

rural area.shotld any attempt be made to extend control to tie 

http:commlnuti.Cs
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Recommendations 

1) The country should be divided into four epidemiolobic 

areas for planning schis tosoumi.asis control.. 

a) Suspect endmic area of the northern portion of the 

eastern peninsula. (figure 1). 

b) 	Areas where agriculture, rcservoi.rs, other water use, 

and potulat ion movemiunts couild allow for the establisl

ment of new endemiPc foci.. This area will have to be 

better define'd hut could inrlide any ar a of the country. 

c) 	The eastern tip and southern portione of the eastern 

peni nsil a where imirportttion is freqnLt but transmission 

potential is prohably 1onw fi ,nr, ) 

d) 	Areas of unlike 1v ,cwurrn of S. mani;eii, Like area 

1, this will n I hetter dfinition. 

2) A survey of occupants of r;iouly 1 seect,(0( houses in the 

ender.ic area (1) should he carrim out. This should be tOe resp-insibi]1ity 

of thre CCB and will serve as the bas is for future control ac-.. ities. 

Two survey technicins will be needed and each should visit about 20 houses 

per day. 

a) Six urban ara.s need to be evaluated using a 10% samnple of 

hoirses , detailed as follows: 

Popul at ion Ho;uses
 
Town [u,tal 'UP Il e T Ia Saple
 

I Sei o 	 13,511 1,351 2,861 285
 

Hate .avi'r 17,858 1,786 3,4R3 350
 
Hl[,ON.:,v33,501 3,350 6,519 651
 
I1 Vail Io 3,675 367 8 ()5 81
 

Mi CrIOn; 7,308 731 ] ,/17 11 t8
 
Sabana d Ia Mar 9,983 998 2, Po 208
 

Iotal 	 85,817 8,583 17,211 1 , 722 

http:ender.ic
http:rcservoi.rs
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Selection of houses will. be. at random from previously 

prepared census malaria program list.;, or health promotor records. 

b). The rural ara poses a move comiplicated probliem. House 

selection will be the same hut all rur:al Coiu iu!tlitti e conmllt be surveyed. 

Thus, a sampl of com:mini ties should he so,lcted at random from each of two 

cat egories: (1) cementrat "d commnliniti es such as tho.seo that are! found 

along the highayi;,' along, the ilorti cost; (2) (:ispor.(s d ppul at i us. us inIig 

a total sample of 5,000 p ople in thW ratio of 3000:2000 respectivel, 

and know,.,ing the tota1 populat i eL in each class, the overall rural prevalence 

may be estimated while focusing on areas of population concentration where 

per capita control cost:.s will be less. 

c) Each person surve''ed will be asked to provide a stool 

Specimen and aiswer - a s- Ies of simple quest-ion.s: age, sex, occupation, 

res idence, history of prev ious infect ion wiith/;nd LreaLinent for sch isto

sdmi:sis. Data will be recorded on a line listing (appendix A). Each 

will be assigned a number which will identi fy his stool specimen. 

d) Periodic assessment and evaluation of tie methods and 

data will be a necessary part of te p rogram. 

3) Area 1, B and 1, C n,,,.d improved laboratory detection of 

srhist:osromiasis infectionn clinical 1ahborartoi-e ;. Training of techinicians 

and P rovisini of miterials is needed ill aria 1,C. CCB technici:n:;5 call 

later hiel p by tra in i ng other technic i an inl area I , 13 and scoeIiiilig 

selected stool sp'c ilmn:;. Future eval nati, ns shold determine the ne(d 

for surveys ill th ;e arts. 

4) Dotcct:ion of cases through other goverllltlOllL medical. facilities 

should be enhanced in area 1, A. Case detection in clinics should not be 
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an activity uf the CCB. The CCB will be responsible only for monitoring 

case detection in clinics, tabu1 atin g appropriate epidemiologic data and 

providing drug and giid l inm; fui tro:tmo t. 

5) }ihys ician-; and oth;.er prratnn. involved in curative medicine 

in area 1. need a review of sclhiitos;omi asi:-i. 

6) An asss ntt of schi;tosoa asis mo rbid:itv is needed. 

However, the present proceduip of screening all S. mansoni positive 

patients with a battery of feats can be di scontinu1ed. Such fasts and 

medical Px.I tions; would he more appriopri;ately done on a sample of 

positiv,,: and n,,ativ,"; from the survey. 

B. Labora to rv 1) i a gnus 

The drawbacks of the currently used Hoffmann sedimentation, direct 

smear, and saline flot:at in are in the record. For schi ;tousomias is in the 

Domin ican Republi c a test: which is sens itive and can acc.uraVtely qu.nt it ate 

low egg ex.cret ion (20 egg;; per gram) is nece;;ary. For th;ee ro;,.un;; we 

recomman,! rib. M,(IC'. An , te:,L of poorpr sensitivity, hewi,,. cont ritutitig 

inaccuracie:; by undre;ti mat iin,; prevalence and overestimati;.. intensity 

of infection, would require a far iargei number of samples: to allow 

1oliab]e stat istical comp;arison; of canonu itie in the surviy. While the 

MRCT requires more 2q(tui1m1ent and training than less sensitive tests (suich 

as the Kat(- -At), these eulipm;cut ;r, alryady in use in many regional 

;iborator it,,troui ut the Dominiican Republ ic and CCB torhnici u. havie 

demonstrated their calacity tO loain and apply the MRCT. 

1) The MRCT houild be used to process a)l. stools collected 

by the survey. The CCB will need reagents and equipment to offect~vely 
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process about 15,000 stools over 18 months. All intestinal parasites 

found will be recorded. S. mans oi eggs will be quantitated as eggs per 

grami. 

2) Addit:ional technicians to be hired for the survey and all 

technicians currntly processi[ng stools forclinics in the 'endemi c area 

should he trained to use the MRCT. 

3) The CCB tecinicians should maintain quality control by 

p roces sing nknown:; o;og thuir survey speckinens and by splitting 200 of 

their survey spurc nn,; and e>:changin g thom with an establi 1 d reference 

laboratory. Profici encry evaluation derived from these controls will be 

for all intestinal parasites. 

4) The MRCI should replace saline flotation for rout ine 

cropologic examninat ion in all llenlth Rei1m 5 laboratories. (Areas 1, 

and 1) " Some miscel 1imot,; mat yr i al and reagents nliud to he, provided. 

5) The provsnt laborar.tory space for CCB is higihly in odoqunte 

(abcunt 3xO0 feet). At least 3 tine as much space is reqnired. 

C. Chemotherely 

le CCB is already using o:xamni quine for treatinont as previously 

suggested. F is ides it:s mild and infrequnn side--effects, it rarn be 

M.dinistered orall1,. Accordingly, it rrmay be admiiiistared by h';tlih 

promiotor ; 	 and rural cl inics al Io,..:ng for decentr;l ization of treatment.
 

Case treatmoiniit
 

1) All confirned infection found by the survey or in clinics
 

will be treated w th oxarnic uine (1 5 mg/kg) . Patients with a ihistory of 

convl1s ve disorders and pregnant- fe.ales shiould not be routinely -treated. 
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In the unlikely event that any communities or "barrios" are di scovered 

with more than 30% prevalence, either the entire community in should be 

treated or stool specimen should be taken from everyone and those found 

positive1 should be treatel. In larg, coi:jmnit-ies this action should not 

be targeted at lightlv infected barrios. ln communities-; witlh 10-30% 

prevalence some enaniirwttiiLt of routi n e canc det oct. ion tlmuoli local clinics 

would be advisel. Whn pievalince is )elow 10%,no <uptl ihmontal trea tment: 

would be advi sed at the preset time. Hlowever, future considerations may 

dictat( a revi ;,I p rram. 

2) Infect ions may be treated by local health promoters or 

rural clinics. The CC B should di<;pers-e drug sending the dose to administer 

via existing channels of co!:niiii cat i on to c.,:al heal[h care providers. 

Thus, they will work through the siuprvisor of the heal th promoters and 

rural clinics. 

3) Local health promoters, rural clinics or health centers 

wil be responsible for submitting a follow-up stool speci me to the CCB 

at 3 month1s2 po;t-trca tmeii t on all survey cases. C(B will be respon;ible 

for otliing , accumil ating , taibulatin ! ;nalyzing report; of treai tlmein t 

and follow--uip. Creld case;; nir; t be r,,rr, d for analysis of future siveys. 

4) 	 If other drugs with bett[er cure rates and fewer sid.--offects 

than 	 oxamn iquine bec;c!o ava ilali e, they should repl ace (ox.'Imi iqtuino. 

D. 	 Snail Coot-rol 

Choice aiong c(itrol strategies for prevent: i)g or corit roll ing 

schistosom;iii asis trainsm;nssion requi res consilerat ion of both ,pi dekiiOroical 

and economic conditions. Information about the epidemiol.ogical sitia tion 



21.
 

helps determine appropriate physical measures for control. The use of 

transmission models enables the decision maker to decide which single 

c,..-ol measure, or coimbitoat ,n of mw ;Nure , would be( isor;t effect:ive in 

reducing infect:ion in the popllat ion, thus limit:ing tra misoion. Control 

measures may be comp a;r d for the ir co sts and effective ies s in reducing 

schistosomiasis. The st ra tegy of intervention which we are recommending 

for the Domi n i can Rep, 1,i c involv;es comb ined cont rol measure:;, because 

L sul ts of condtc Uin., t ransm;i. ss i on mdel s; by .oiuie invest ijgaitors to 

de,:,ou,;trate the efffect ivetnss of the var 1(15mi.;t1e shiowed that conbined,-s 


control's are most effective in reducing incidence of the disease. Moreover, 

combined measures such as chemotherapy, mol luseiciding and engineering 

measures of control have been very effective in several. endemic areas. 

1. Ch em ic.l Con tr 1 of Snails 

Chemi cal cont rl of snai ils through the use of mol 1uscicides has 

been accomplished with so"o success in various endemie areas of the world. 

In such projects they we.re used aone o-- in combination wi. th other control 

measures, such as chemotherapy or environmental measure,-, or health 

education. Control of schistosomins s throull the use of molluscicides 

can be a rapid a!d effiient means of reducing or eli;m<cing trans;mission. 

Snail routrol pie iW res:, includiun, mil1 sa 7ici tig, 11111t theirohre reiiin 

among the m-thittds of choice for the control of sci;tosoriia-;is. 'W:ith the use 

of mollusc icides cost effectiveness, can be very sat:isfactory. There 

are several erxarples of endemic areas where the use of molluscilcides has 

been cost-effective, r niuml.y the - Philippines, Brazil, Egypt, Ghana, 
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Zimbabwe, and Tanzania. Two recent projects where molluscicides were 

used deserve some comments, namely: St. Lucia and Brazil. In St. 

Lucia a four-y er foca1 molluscic. i - ng p rog ;am (using Bay u.s cide) caused 

considerable redtct:ion of transmt ission of SchtTo;ema naittoti.. The monthly 

application of mell usci ci,;e gave good contIrol of the stnatil l at. ions 

in thm s5lt.ti':.-; and marslhy areas. (Prv:.t ic et al. 1981). In Brazil the 

use of Bayluscido in adrli tion to chemothe rapy Iy oxa mniquine has hee. 

sutic:;iu in .,ver l;;prts of the cThtuttry. Tis is the National Cot;,:rol 

Prtgra;ulno in Bra?zil known as "Prora ;nu; Fstecial de Cotitrol(e de 

Esquistossom,;e" (PECE), and is carried out by a special division of the 

Minis.try of Health, known as "Superintendencia de Campanha da Saude 

Publi ca" (SUICAM) . 

The cost-effect:iveness of mollusciciding is greatest where the 

voluno of water to he treated per capita at risk is small. Even in large, 

flowing noc ie s of water, or static wa torbodiec% the application of 

mollu.scicid.i is also cost-effe'tive, now that it is generally recognized 

that schis5t t 1r i(t:n transmission to he focal rather thanii wides-Lis tends 

spread. Durint the last few y:tars there was a swi:ch in strategy from area 

wide tofocal ali l 5 (:(5tttal (aOt tConI- ofl l ite snail o.;ts an( of tLratsntLsssfott 

based on the realiza tiott that , in mos;t e(lelitc areas, eve.ti including large 

irrigat: ion schetie:; , tIratnmisio:;niot of the infect ion is ilttai mly seatsontal 

attd takes place at I imilted water cotttact sit:es. 

Recommend;t i ons 

4) Determimt: ion of transtit iss ion foci will require input 

several sources. 

) Health promoters already survey their respective cotn

mutities atvtna'l ly for water and sanitation. These data have yt to 
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be tabulated or analyzed. 
 Before and du, ing the sna il reconais sance 

the CCB and SESPAS should review these data to characterize water contact 

and defecation habitLats of each cohmmoiity in area 1. 

ii) Health prom, ters in arietra 1, Will CoMplete a questionna:ire 

(Appendix B) about the gne ral nature of water contact and specific, 

heavily used sites in their communities. Duringj visits for snail 

reconaissance or epidemiologic surveys CCi4 per:;ounel will further refine 

their information by ob ecrving us of reported water contact sites. All
 

sites will be regiot red aid thin p1otted on 1:50,00 (urban areas) or 1:50,000 

(rural are:as) scale topo,,i'iV,l hic iips.. 

i ii) Data from snail reconnaissance will also be plotted on 

the same maps and the CCI' ,with the healp of consultants should assess the 

importance of sites by compa ring snail densities and infection rates with 

correspondi .g,water contact. 

b) Before the application of the mnoluscicide, a preliminary 

reconna:isauce of snil habitats rms:t: he coempleted. Sites ;urv.yd will 

be determined by review of watr conuzuet: inform: tioi alre:rdv ot;-iined. 

It should last one year; data slould he recorded on a standard form 

(Appendi: C) and should :include: 

i) 
Occurrence ann! di stribution of the snail intermediate 

host in the Iib itat; 

ii) Natural infection r;a tes among these snrai ls; 

iii) Physico-ch uiic;al qualt it s of the water; 

iv) Preseunc or albsence of aquatic vegetation in water body; 

c) We recomineid tie use of Bayluscide (niclosaimide, Bayer) for 

the control of the schistosomas i.s vector in the I)ominican Republic. Its 
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it is the only
in other countrie;, and 

has been demon;stratedefficacy time.
molusc1c de ava-labIc cotanrialy at the present

effective 

: (1) 70% wettable powder; (2) 
two formulationscom's inNiclosamide 

The emulsifiable 
a of c1 onitrnlide (Bayer 6076).

c noi uet.r[it25% cnirlsifi alIe 

one;;e 8 ig/liter for 
a tari;et do < of 

con entrate is usually applied at 

c i ns. T tieatmoll isflow drip
hour in stre.ams or canals by corn;ita nt 

- ceris todry seasoii sLtra;r;aIf durin g the 
usually repe ate0(d overy month. 

with a standard conc e n
can he spray..their coturseflow and pool- out, 

tration of Bayer 6076. 

of tranmiss:ion sites,
d) Wu expect that a limited number 

should be applied to 
then the molliuscicideIf so,will be identified. 

focal control.
these sites only, i.e., 

of 6 months is nerssary after the 
e) A period of evaluation 

of theor sutcc:;sthe failureto determineactivitymollusciciding 

1 one, still, exist
es.pci a lv infctedIf snails,control operation. 

be made to repeat
then a decis ion should 

after molli;ci d,1 was appl ied, 


d appl i cat i on.
the mll 1usi ci 

2. Env i ronmental Control of Snails 

snailsnails is de.signod to upset
control ofEnvironmental 

sna i 1 e:.:i stance and 
u,;s i thlle forunt ,nabl e andand m1tal'(t themhabitats 

h i t at mT10:,n9 IO through
.s inc lud11(:0, the na;r;!;Inrin gellr;alpropagation. 

de-,'d to ;triigthun canal. 
The latter m.lh)ods> .re 

elginee ring UmetiLod,. 

or natural. 
w:lter Vealocity in irrigation systms 

bank; and icrei-';(l' 

swripy eab an'k-mint s of r-i.,vyers, and removal 
streams, drainage of swamlps) arid 

Such metas uresmeasu; iitres. were 
aquLtic vegetation, among urher 

of mud and 
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be 	 when applied alone or when they precededemonstrated to effective, 

identified
molluscicide application. They should be impierwnted for 

1 
transmi.ssion foci only where appropri ate and should comp ement molus

cicide app licattion and bio] ogical mit t ul. 

area (1,.A) it is be1 ieed that R. g1abra-t a can be
in the endev:ic 

irrig ation systems west of
controlled by eng:inetering meansures in the 

Valle.
Mich s, thos south of Sabana de Ia Mar and those close to El 

by engineering measures in the
It is also feasible to cont rol 	 the snails 

B. gi_abr-at-a
several natural stream; which exist in the endemic area (1,A). 

areas by dr;ainage and filling, such as 
can also be controlled in swampy 


In the case of

the swamp in Hato Mayor, close 	 to the Ptafia Pafa river. 


removal of aquatic veg.etat ion are
the 1Water, swamp drainage and 


need for use of mo!.us
sufficient to eradicate the snails, without any 


'icitd,;. SoIte cattle-watering ponds in the vicinity of Hato Mayor are
 

of this vegetation and
 
so shah ow and 	 full of vegetation that removal 


the snail.s would help tr mnendouis1; in reduerin, or erid:ipicking up of 


there. Nattrally,
c;tting the to}pu:lLion cf B.. l, hrat-a wh iclh exists 


actual.ly
all this is predicat-ed on the demonq; Lration that the site 

.coirt.rih tes to tran- ; i;ii 


control mieasures
It is re:oimcenled that. envirinmetal snail 

aru;,-, whenever fea;ib le. Only simple
shiould he used iin the endemi c 


equi ipment wi 1 h1e ri('tii (l heruc ,sc the mfothods nec;!;it alA thu use
 

areas.
of hand and hon by agri(cultural or other laborers in rural 


1

Th entire operation will. accordin, y be inexpen;ive. 

http:actual.ly
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of Snails3. Bioogica]C~ntro] 
con t rol measures of medicall.y important sna isAmou. th. hi( oo, i cal 

by otherand/or erradication 
have been the interspocific compet itinn 

-- M lafera (family Thiar-ide
The sniail .Thiara gra} isnails.nonvectLor 

,calcontrol 
t nion as a pot-entii], biolog i 

nnid;7.!) bas; not bee n g i ven a 

been int roduced in many ', 
;an Ori out, snail , has 

agent. T._ grani fera, 

fish. Inand trop ical 
of the' wnrld, p robably with aquatic wupds 

parts 

that sinre theobsvrvat ionsincidentalRico, there have been s me
Puerto 

of the a Bi omph adasnail 
in the island, popul at ions 

i.ntroducedsnail was With TP. granif.it occlir; to'eth.r e ced whururia glaratb hay 


f_ iaws ir'. r ornci ahbout 1968
t lured 
In the Doarin can Republ i c, 

in the widelv sCa
lIter reporte.dof >; bSn and was

in the vic-in ity 

l1a Alta
the extreme west anld in 

of the Dai n rri)vi r in 
rat:ed rgi n:; 

t o -; o t 
by a U ,Al 1) Schi s . m sis 

the east. A r-,port
gra'ii provili".- iii 

is afoid in extraorthat T. grailferateam (1980) :indicatedAb::,;Ui',,it 

,ibristedwhore B. some localitiesnumbers indinaty l.arge 


Re cown' n 
 a t ion s 

for 3 yearsbe set: up
that a smail research project

a) We reo(rl::U1.Id 

of Co:i)etitiVethe pheollOllllonican Repib] i c,in the Dmito evil a t r, 

It shoul1d be as a moctel.
-fa and B_. <]abritaTi . i rn'. excluionli ori u 

in!te meieolI ate host of thefi5 rstT. g:ranfiTthomi:hh rera is the 
noted thatl 

not 1 i ,,,1, thatFar E.ast:, it is 
mm ; W ,.st ii-:11n i in the,lu li; ! lung f ]like Pa ig 

iit i n any risk 
of T. srlli f.ir-; wi I I res 

ilt iodlli:t i ll 
the advo,'at ion and 

tlam where ''. itlnife a 
l i f 1 1i1,' iniii int;l

of creit in ' foci of tU ' 

i < already widespread in 
T_._ Grain.ifraMoliCover,is to bi intiriadmied. 

It should also 
and some otler Caribbean Islands. 

the lomiiv,'ii Republ i c 

http:reo(rl::U1.Id
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be noted that species of lung flukes in the Americas utilize hydrobiid 

snails only and not melan ids. Thus i t seems that there is also no

danger Cfintroduction bf these ]at:ter nag Flukes. 

b) Desc€r.tio-n _ of Me tdil ogv ;rod ,valution 

Eight habitat.s with BiO.Mnhal ar.ia_ 10abrata rE toObe V;i',ected 

these may be either natural strLams, irrig.ation canals or drainage dt

ches. The snail population densitLv in each water course is to be determined, 

monthly foi 12 mooths, nn the bnsis of how many seail art' cooli ct01 

per man hour and/or ner col]ectin, scoop. Any aquatic veget:ation and 

associatcd snails will hhe re corded, and physico-cheO ;cal measurements of 

the water will be determined. 

The snail Tb iara graeifra is to hi cllect:ed from certain rivers 

and ,strea;; wihore it in aQbnid nt. The snails are to be introdi ced in 

4 of the selI ected habi tats, and the otir 4 habitat: are to be considered 

as compari oiin water courses. We.;l ar wrnetlhly.' col ectionn to be made 

over 24 months and the density and ace (size) structure of both B. 

gabrat-a" aid '. ,rai fra will be recorded to learn about the poss ible 

competitjve effect of _T.. ;eaii fera on B. cIIl ratma. 

'ie field inve st iga1 In; will1 bI . " t wi th limit ed 

studios in Lihe l ; ,,';nt nr' ;are! in big l.tala' ; and conrete ponds siili I t-

ing fi(ld conditioins. 

This is a 3-year project which is CxPected to Ve. 

done by Dr. ,Iose CWmez and I)ra. Mercedes Vargas, both from the''jniversi

dad Autonoma de Santo DomingoP They both showed interes t in the work. 
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A consultant and participant in the project can be recruited from the 

United States and it is expected that he comes to the Dominican Republic 

for 2 to 3 week periods every six month,. 

E. TRAINING 

Any public health program requires initial training and periodic 

retraining of personnel as new methodologies of control become available. 

In this rgard, there are three striking needs for initial training in 

the CCB: epilemiolog c assessment, snail control met:hods, and diagnostics. 

Thetefore, the following training scldule is proposed. 

1) Before any survp, is begun, program pe rsniel mu; be trained 

in the bas ic prino i tl s and )racti ces of upide,1io1oQ y and public health. 

Th,!y ,;hould learn t0e differeiice btwi,:n incidence and prevalIncP and 

the wa' these are calcul ated; the'y ned to be instructed on the rationale 

and methodrlo;y of poloulat i m based surveys' This train ingt will incl,,de 

fiold pract ice,. I'hys;ician; in hiealtht reg (21 V will be invit ,d to attend 

for one day for a review of clinical schistosnmia ,i and i epide miology. 

The training will be done in the endemic area (e.g. in Hato Mayor) by 

a consultant epid,em iolo;ist and wi I I involve, 3 week'; work. 

2) laIbortory need inin 'IiR andi chuicinans trainin, the I'C pa;rasite
 

identificeat ion. 'liii o t echnici ;ns; si ild inclut , all frii are:u ; L, and
 

1. Teinieauo; frout ;'lictcrd laura? ori o in aria I , could ;ilso atteiil. 

Training w iI bei dme in the edcmic are:a c curreutly with the epidemiolo

gic training by a con,;ulLi t technician and will require 1 week. 
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of 	 the praject are 
survey and control parts

3) 	 Before the snail 

team and his assistants should
 the control
the 	supervisor of
carried out, 


didcnIoY of the survey, reading topographic
 on tihe 	p roperbe 	trained me 


uinn 	water contact sites 
, and s tudyingmp;, 	idetitifyinand 	 hydrographic 

onethat the supervisor and 
we rer)c1 anlldFor 	 th s( function;,and 	control. 


in an 	 endemic area 
be sent to a training' center 

of 	 the assistants, should 

a center exists 
are 	in operation. Such 

control proje(:ts
where 	survey and 


nsis 	and other
)ivision of AncylostomiMinis try of Health,in VeneocIa: 

in controlspocial 	ists 
ases , 	Maraay. The division in Mar;aiay has 

He]minhi 

could
instruCnors: 


no ]anguag' problems. Alternatively,
and 	 there will be 

to give on-s ite training as well as 
to the 	Dominican Republicbe 	 brought 

to th 	 local situation.suitedto establish pro C ( ur 

F. 	Eva uation
 

the 	program will serve to maintain attention to
 
The 	evAUaLi '0of 

appropriate
assess 	progress and help plan 

careful practices, analyze diva, 

action.
 

1) 	 Survey_ Eval uaton 

complete, a tabulation 
work 	 for each community is

a) After 

of the data is requi.red. 

of pos itives and negatives and percent positive 
i) 	 numbers 


by age group and sex,
 

ii) geometric mum egg" e.cretion,
 

among these with and without history
 iii) 	 percent positiwye 


of previ-ous Iruat.pent,
 

iv) localization of positives on a map,
 

v) refusal rate
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b) A consiltant epidemi clogist will do an on-site review of
 

techniques operations, and data at six months and when the survey is 

completed. This will include field visits to previous y surveyed commu

nit ies. 

c) During the mid-survey (6 months) visit and data review, an 

assessment of schi stosomias is morbidity will be planned. Resulting data 

will be analyzed during the final survey assessinent. 

2) Che-mo-therapy. 

Cure rates and reports of side-effects slould be reviewed during 

the survey and final evaluations. However, in-depth evalnation of oxamni

quine is already complete and need not to he repeated in the Dominican 

Reubl ic.
 

3) Ca:se Detec t ion in SE S'AS Cliinics 

Again, no .pecific ev;alurt ox:rcept data review is necessary.
 

4) At 3 years the pro'rim shlould he rev:iewed during a site visit. 

Second survey nueds to be planeid at 5 years to astess the effects of 

control mN;rlr.:;. Also pl an:; to survey additional commlunii es in the 

rural area 1,A; areas ] ,B and 1 ,C nerd to be made. 

5) SnaiI Sir vev 

Snail survey records will be evaluated by a consul tant duriag 

on site visits, lie will choose a couple of recorded sites and visit 

these to compa re his finding with those recorded. Visits should also 

he made to clretkc it ; where nIoLta)ism css ion s ite:s were recorded.C(ai:m'.uin r 

6) Snail Cont rol 

After the second year of the project: the chemical and environ-

mental control meas res siould be evaluated. Contincued snail surveys 

should e emphasized, and a decis iion can then be made on repeat ing tihe 

mnollus:ciciding oper.at ion in tranmi ssi o foci whici still harbor the 

s nii i n trr ::.U h t Rniicd qk e a I !nub "F Inv 1 ie t ed snra ilsip i . I i he 
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H. OUTLINE OF RECOMMPNI)ATIONS 

Page 

A. Determine the extend and preval en-ce 

in the Dominicnan Republic. 

of sclhistosomiasis 14 

areas of endemic po- 16
1. 	Division of the country into 


tential
 

2. 	Population - based survey 16 

a. 	Urban survey
 
b. 	Rural survey
 

c. 	Data
 
d. 	Periodic. a.ses;sment
 

3. 	ISprovem1et of laboratory diagnosis of schistosomiasis 17 

in SESPA,- clinic:s outsidc the endemic area 

4. 	Impr mvent_ of l;lmoratury di ;isis and treatment by 17 

S.SPAS clinin :; wit in the endt::Iic areVa 

5. 	Training of phy;ikcian in clinical schistosomiasis 18 

6. 	As,;n,, i t o~f s.chist uu a:i;,s or ) i (ity 18 

18
B. 	Laborat ory di ia , i 

1. 	Modifi ,d Ritchie concpntrat:ion technique (M,UF) 18 

for tAn sii rv.y 

19f technicians 

19 

2. i; , oriri 

3. 	Quality control 


4. 	MRCT for rouit:ime cii.nical fecal examination 19 

5. 	Expansoni of laboratory s;a ce 19 

C. 	 Chemotherapy with o:.:ariiquine 19 

191. 	 In surveyed coi; tti iei; 

2. 	 Use of SESPt'AS cl inicas and health promoters for drug 20 

ad inii ;trat inn 

3. 	 Tre;t mcii t foil ow-up 20 

204. 	Future drugs 




20 
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D. 	 Snail control 


21
 
1. 	Chemical control 

a. 	Determi nat ion of tranil;mission foci 

b. 	 Recoli a i;anct 

c. 	 Moll u ;cic de 
d. 	 Focal control 

e. 	Evaluation of mollu;cicidal action 

24 
2. 	Envi ronmen tal control 

26 
3. 	Biological control 

a. 	 Res-;ea rch rjert
 
M ,)II o,"1
Me th 

28
 
E. 	Training 


and 	 survey techniqua 28 
1. 	 Epidemiolog' of schistosomiasis 

28
 
2. 	Laboratory di agnos is using the MRCT 

3. 	 Snail survey and contl techniques 29 

29 
F. 	Evaliui: ion 

1. 	 Epidemioloi'ic !;urvey 
29 

adl 	 review of reportsa. 	 Rout i ,'prl-prakiton 

b .	 Review by colulnlt;mntls 

C. 	 Pon i g of morbidi ty study 

30 
2. 	Che;mothe rapy 

30
 
3. 	Rout ine case detect:ion 


30 

4. 	Snail 
Survey
 

30
 
5. 	Snail Control-
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VI. PERSONNEL AN) MATERIALS 

A. Personnel
 

An increase of 5 employees will be required to complete the 

proposed project Si;SPAS cururuntly salaries employees for 6 hr. days. 

this would consiume inordinate aiiount of travel time
For field work an 


and would not allow good continuity of daily laboratory or field work.
 

Thus, we are also propos ing a salary suppliment for an 8 hr. day.
 

Present Proposed Salary 

Pos i tion Employees Emp loyees Suppl1i ment 

0
1 1Medical Director 


11 1Statistician 


02 1Secretary 


2 4 4
Laboratory techuicians 

(mi croscopi sts)
 

0 2 2
Epidmiologi, survey technician 

64 6Fiel d workers; 


15
12 17
To tal 

the initiall part of the
The above personnel are required for 


project. The upidemiol 08,ic survey technicians wi]l- anly be requiired for
 

can survey about 20 hou:;e per day.

about 12 weeks anssn:in ,,that- they 


they could be usCd as micro;cop i:st'; doing snail sanrvi'v

Subsequently, 


in otheir .;,;p.Ct

and doin' suppliimntal epidemiologic survey:;work, 


they could b, hir tItui:rlorarily
 
areas (e.g., 1,B; 1,C). Altern rt ively, 

an, the stat ist rianof SEI PAS;. Mirr,scOI)i;t:;from n 

up i letiolo 8 iC surveys and snail 

or loaned anilio ,e;&rt 

5shn"1d part icripat e ocra;r; i on.lly in 

reconai:s:;ance so they wi.ll better understand the nature of the dat:a they 

of collecting it. The same applies
are collecting as well as the cost 
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and occasinnallyThey should be trained to do 
to the survey technicians. 

sample vector
be able to recognize and

and shouldperform microscopy 

early morning 
some work will require evening and 

snails., Finally, 

from ]into
wi-ot~lnr work .;il 

gasol ine 

obs rvationo anmd be 	 t anal ::c,; ,iv dist;a n c e 

L..t ,
a s. pro-,s, r.,e 	 vhicl e; and 

under tlies;c ci rc
Mayor. Thus, 

by SFSiAS. per diem should be paid
and improve work 

B. 	 Mater ials 

will be required for the 
list of materialsThe folIno'ing 

Some majori Santo Dom i ago.
1 are rund i ly availabl e 

program. Almost- ;I 


but many small.
Uni :ed States 
moe e:.:pil:;iwye than in the 

equipil'.eit i; 


-; e r locally.
are actna; I lv ICI
items and :;Ipp I i e
 

\T I,O .. (, IN"' (Jul:
1(1NC VR(T:(., E.,.;FOR .l I)FI Et) R 

Maj or 1.qu1ipi>,'llt 

l.ocal Purchase*Amount 

A4 

B
 

I va- i1 B
1 
- hnWavy duty, low-speedICLIlt, ifu.... 	 B1, 


1 trip h n 


Re;,,.e ', , M(,I r" '.5,000 Stools
 
B
601 

1. Ethe 	 A75 1 

LANl&ho A
900 1 

wIt'r 
A 

Atill3.li 
8 k g 

s . ,I1i.1t 
B"45 1 

0. 1' . ! . , (11.,', vol lit i il) 
A3 kg 


-. 0 it iiu N id 


B120
(1 ') ii 1 (i IlVW divl<;i (il;) gla s 

. tI111,1 (' 

cenit iI I3t I 
2

i l n,m -yerflasksAid' r3. 1 l it pr 	 B2 
' -t c.,lindlr4. 1 liti B20 feet 
" 
 B15,000

i 1 t5 Pas; t(fl 	 B5 ro)lls
.i ' 7. I'llp wv 	 B20,00)


8. App 1 t i :; 	 B10 r I I 
9. tI i f i 1I1 	 B

is On) 15,0w)in ill 1il::,e divi.
11. 	 0 , i.i 1 (15 

I c1 4 . I I t:nt i i cAlA l t iI I 

, ' t1 oll1 <. l i .t' A I - , . 
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A
10

Test tube racks
11. 
 A20,000


12. Microscope slider 
 A20,000

13. Coverslips a) 15 x 50 mm 


b) 15 x 15 umi 5,000 
4- 1 liter14. Trigger spray bottles 	

A 
A 

15. 3 in diameter plas tic funnels 	 20 
1 m2 A screen 

s ta inl ess steel screen 1/3 m2 A16. Course (50 mnsh) 

17. Fine 200 mesh A 
18. PVC tubing B5
19. Forceps B5
20. Scissors B5
21. Beakers 50 ml 

B2100 ml 
B2250 ml 

10 rolls A 
22. Label tape 

5,000
23. Dispos;able plastic gloves 	 B 

For Epjdemiol or (" Survey 

A15,000

1. Stoo1 cOnltai 1rf-; 

A5,000

2. 	 Dat a forms (Appendix A) 


20 
 B 
3. Inde I i b I nirkea r!-; 

A4 
4. Clip boa rd; 

A4
5. 	 Knapa;;wu:-; 


2 
 A 
6. ice cht5 rs 

For S i i I Pta n.i' i,: : is;(tnand Snail .Conitrol 

5,000
1. StoJl coltini lr for sna ils 	 A 

B40 
2. 50 ml ba'.:l 

B
5

3. Lar e; fut 'wp 

A 
4. WatePr coll. " f lrs.; 	 500 

A2,500
d t ii.;5. labi;it 3 sets A (FREE)
nitp ; 1 :50,00(" scale, series6. Topor.p.. 

L, TI,
E-713 Sh tln A3/1 l, IV; 6372 


Ill, IV; 63/' III; 6471 I, IV; 6472 1,
 

I!, III, IV.
 

A (FREIE)
I I, :s r i ; E-931: 1 tlto Mayor 3 sets 

1:5000 s.c 

So ibe; S:l ):na do 1;I Ma r
lii , -1 , i e; ; I 


El Vai l'
 

7 . l)i. ;:;(,ct i n m i tol ; "o1) '2 	
B 

1,000
" g '';8. I)i<p al nl 1l ai i 	
B 

12 pair A 
9. R161b, 'I l-)(, I 

12 pair A 
10. Rubbi nI v:; 

a . s 	 12 A 
'.IrI1. Elif li " ild c., 

6
12. lhe llnot.; witlli it+;r ,,ii lds 	 A 

A1.0

13. Machit I w; 

1(0 	 A 
Shovel:; A10
P iccK; 

4
14 . StIl drUi,: (25 X 50 'al) 	 A

A30 mIs. 
15. leavy gauge ru-illr hose and noz;'Ie 
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A2
and 5 liter measures16. 1 liter 	 A 

17. 	 Various Vl1vS and pipe 
A 

bolts nuts and washers18. Assorted B 
19. Niclos ndce 
VehicI es 

B 
1. Jeep fo: epid :iolngic survey 	 1 

B 
2. 	 Doubl' CIb pick-up tIurI~k for- snail 1 

ad UlsnaiiContriolrtccoll;li;!;tllCt 

E}u ipl:~lct a1nd 	 (;otlernl Suppli es
Office 


A
 
1. Peuc il ;, pcnw; ':1w, 	 )ipr , cl al k ?9 

A
A 

2. G;rap!h pi-perz 

3. BA;lm.ird A1 
4. Bulletin board A1 
5. Map tribl 	 wi-Ji sto'ivet drawer 

A 
6 . T116eiblee1ma uP evS 	 20 

B1
with printer7. C;ilcul;lt 1 A20 

8. Cl i p,( I1d; A72 
(t,
9. Fol d 

VIII Ti M.TABIE 

and duration suggestede'FILfollowing three tables include dtes 

no means should any activities begin before 
for gill maljor 	 act-ivities. By 

surveythe epi.deidotolgirc
t iiii; and partial cormpletion of 

the in it a 1 

.lsal1c.and sna;1il recui 



TABLE 1 	 Epidemiooic and Cemo-erapeutic Activities 

Durina, a 3",ears Schisctsomiasis Control Program 

SUGGESTED 
DU.TIO STARTING DATE REMARKSACTIVITY 

be done in Hato MayorTrair.n.c oT Laboratory and 3 weeks October 1982 Should 
Sur'vev: tec: cians and several field sites 

18 months November 1982 Visits to aommunities will
Survey 

require only about 12 

weeks 

Evaluation of 	Survey 2 weeks April 1983
 

2 wee s AriI 19,4 

Chemotherapy 	 Ent-ire len'cth October 1982 

o' program 

and 	 May 1984 Will depend on final surveyExtension o survey 

rcsults and reports from
 case f n to areas 
SESPAS clinics18 months 

October 1985Final Assessment ot control 	 2 weeks 



TABLE 2 "Acivities to be Carrieu 
ro-

a t urin, a 3-year Snail 
Schistosomiasis in 

Control 
the DR 

ACIIYSTART'_!ING 

- pan"tne program to the 

S n, i .g t ~ c;.n: i c J 1. s t : f fo rt r.i:.2 

Pr co-t o I studies 

Control : 

11!i.eering snail control 
i . ssarv 

-. n-* ' r 

DCTI2TYEATON 

1 month 

12 m1oths 

4 months 

12 months 

LATE 

November 198 2 

December 1982 

December 1983 

" 

REMARKS 

__________________ 

In Hato Mayor, El Valle, Higuey, 

m h9Seibo, sib6n, and rural areas 

To determine snail distribution, 

infection: human water-contacts, 

mission sites 

El 

snail 
trans-

Evaluat ia' of snail control 6 months January 1985 

* Starting date to be determined later to avoid heavy rains. 
o 
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BUDGET 

1). Epidemiological Surve a Dia9noi 

1st Year 2.nd 'Year- 3rd Year Total-

Laboratoy 

-ojor Equipment 
5,200 5,200 

SUppl ies • 
5,786 1,333 1,333 8,452 

Supp1,!; for other eastern 
300 200 200 700 

laboratories 

6ursonel, Stary SUpplijilL for 6,720 6,720 6,720 20,160 

6 techniciai, and 1.stat isti cian 

34,512 
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BUDGET 

2) ChemotheraP_)L 

- 1st ya - "2... Yeer 3rd Y'ear 

Drg xalfi1]-~(Vni)4,650 
4,650 2,000 $1 1.300 
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BUDGET
 

3) Snail _ Reconlais_ain ce _and Control 

1st Year 2nd Year 3rd Year Total 

Salary for 4 field workers 

(CODR $145, USAID $L5) 

Salary for Supervisors 
(GODR $240, USAID $80 

Salary AgrTIcu t ural Laborers 
needed 

when 

2,.160 

3,840 

3,000 

2,1.60 

3,840 

3,000 

2,160 

3,840 

6,480 

11,520 

6,000 

Equipment 
(iolliscic 

Eqili pv'n'lt
(ll{er tLn +e 

and S upplies 
C ding) 

ald Suppli es 
r J ii ) 

2,000 

2,000 

2,000 

2,000 

2 I)i;:;irt i M Cirro.copes 

Io t i VPt cv(1 11i ig 

($1,000ea) 2,000 

500 

2,000 

500 

Moll liv;c i C ide-i (1o ;afli de 50,000 80,000 130,000 

$160,500 
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'BUDGET 

4) Train 1! 

-1st 
Year_ 2nd Yeary 3rd Year Total 

Trani~gfor sn iTsuvc~Y and control. 

Trip and Per Diem for two. 

Laboratory training. Travel , per 

diem and fees for in:;truct or 

Epideiniologic, clinical and field -

survey t rai i iug.travel, per cliel and 

fees 

ter i alhs500 

410 

1,545 

4,335 

4)100 
4,100 

4,335 

500 
500 

$102-480 
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BUDGET 

5). Evaua ion 

-st Year 2nd Year 3rd Year _.Total 

Con;ultant for evaluation of 

precontrol studies (2 wecks) 

Consultant for evaluation of con t rol 

(2 weeks) 

Consult an for mid-survey eval uat i on 

(10 lays) 

Consul t ant for final evaluation 

of suI vey (10 days) 

Consul t ant for final eval uation 

of conlrol program and design of 

5--year follow--up survey 

3,200 

2,300 

2,300 

3,200 

4,435 

3,200 

3,200 

2,300 

2,300 

4',435 

$1K,435 
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BUDGET
 

6) General 

]st Year ~nd Year 3rd Year Total 

10,000Pi cl--up truck 10,000 

Jeep 7,000 7,000 

Rords and formulation 1 ,000 1,000 

Office supp]ies 500 500 500 500 

10,000 10,000 10,000 '30,000C;h;O]lne, Susiir; nce, repai.rs 

Amnl] o-vJ n I])]oiliOt S onali ds/Fees 2,000 500 500 3,000 

for radio 

$2500 

http:repai.rs
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BUDGET
 

7) Biological Control Research 
Project 

]st Year 2nd Year 3rd Year Total 

One Field Laborer 1,200 ],200 1,200 3,600 

One Technici an (laboratoiy and field) 3,000 3,800 4,400 i1,200 

Hirior equipment and mupplj es 800 800 1 ,600 

WaIter chejnic(al, analyses atpa ratlus 1,000 ],000 

'Tank.'s and concrete pond 300 200 500 

Baib w ei. for isolation of snail 700 700 
ha):i t ats 

Used car and insurance 4,500 500 500 5,500 

Ga;ol ine 4,000 14,000 4,000 12,000 

PomnAi rip 1o San o Domi 1ngo for ],000 ,,000 1 ,000 3,000 
Coll!;I] t ant 

Per d:itm ud consul tataion fees for 5,J000 5,000 5)000 15,000 
Consul Itaut . 

Honorarium (I.G1.Cnez) 2,000 .2,000 2,000 6,000
 

i07oo 
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SUTI-ARY BUDGET
 

1) Snail Reconnaissance and Control $ 160,500 

2) Epidemiological survey and diagnosis 34,512 

3) Cheumot hlerapy 11.300 

4) Training, 10,480 

5) Evaluation 15,435 

6) General 52,500 

7) Biological Control Research Project 60,100 

GRANUD TOTAL $ 344,827 
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CONCLUDING REM.ARKS
 

The strategy described herein contains plans covering many but not 

all of the 1980 SAT recommendations. The 1980 SAT advocated several field 

research projects. We have tried to select form these topics of more 

immediate need and utility. The first topic, det ermination of the 

distribut:ion of B. l abrata in the country, is partially covered by the 

snail recona issance portion of tie control t rategy. Since biologi cal 

have included the researchmeasures could aid the control effort, we 

project proposal on T. granifera. This appears to be a promising biological 

control agent as it will not serve as an intermcdiate host for other 

treujatocics nor is there any known (colgic or teuuoui c igni fi cance of 

this snail in the Domninican R ,ub]ic. We would also suippl iment previous 

for nativerecommepndatitons in , uggestng a project involving the search 

plants with u:inccidal properties. howcvr, to retain a modest control 

proposal we 1have cios.en to defer this and the remaining research projects 

for later consideration. 

1980 SAT recommendations for a population-based surveyThe principal 

and snail reconai.ssance are the bas is for the reconendations. In fact 

without such a 1r(l imi na-y evalaat ion wo woul d di'scourage any expansion
 
a
 

or even cont inuat ion of the prvs!;nt control work. To avoid/continuing 
of
 
otrain/isourcus the traininl ig ;nd -irveys s uid1 egin as soon as posnilble. 

Only then can de tails of an effective control program he .-elcuted. 

Admit tedly, we have made more gt'eiiral ized rec endat ions for tHe 

prriod. Wi tint 1-mo.ing the tirue (,pi,lwmiu, ogic statepost- ih veyv ri! rol 


detailed plaming is not possible. C(ot i gency planning; for a varicty
 

of situat ions might include an aippropriate action but on the other hand
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Watever the programed schedule of control, 
could just as easily fail. 

forth in the recomigeneral guidelines set
methods should follow the 

advise that details of the control 
we stronglymendations. Therefore, 

1 acologic situation
the epidt'miologic and ma
 
measures he reviwed when 


two additional years

the prcram !Ihoul d be c.xt, nded for 

is cIear. Finally, 

A final evailuative survey at 
a careffully uon.sidered vainatkion.
pending 


order.
end of 5 years will be inthe 

we have allowed for the absorbtion 
of several
 

In this strat egy 

The availcare system.
into the general health previous CEB fulct i'1; 


easily .dininistered precludes
 
ability of a relatively safe drug which :is 


Hato havor) trpatment.
 
the need for the formerly (tritral ized (in 

than helped
of tIrratll nlt- probably hindred move 


The previous centrali zat ion 


By training
ic mvi:;ures.o ,1fo m i asis by cbemothtrapeutof sctli5-t 

the ba.sic framework 

control 

to do the HRCT,laboratoriesother Region 5 SESPAS 

be greatly extended.will 
and chemotherapy of schistosoMi asis 

for dia;gnosis 

the existing,
allow greater utility of 

this system willFurthermore, 
with aCEB will be left 

medical services. ;eve rtheless, for 	 control the 

including popul ation-based medi cation 
funct:i ons
number of cheimothleratiut -ic 


the SELSlAS clinics.
if treatment- byajssessmentwhere indicated and 

runtrol
i tosomiasis cco in the
 
exist a need for
There does 


the disca ;e appears mild,
INWlie the presetL impact of 

Dominican Republ ic. 


the lominican
intest inal hlminths in 
Of the other
it really -isunlkulw'n. 


severe morbidi ty and
 
pot ent ial of producing the "lost 


Republic it has the 


areas
 
cert ain i-eceptive agricultural


If it were to sprvad to 
suffering. 


the
FurthierrmorC,
economic significance.

it could additionally be of 
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and it wouldof SESPAS resourcesas a small drainpresent program acts 

be of great help to i mprove tle functioning of thlis uni t. Becase of 

is 5.s, we: h ,-i. p ])po !cd a Ijo dest 
theIcp res n t percept jIoI of !;C IIis t os.;o n 

!;,rvi ces . and in proportion toel pfIII to otlicr tieal th program which wil -1 be 

E',c(pu ] i c.
of tL(1 ;caye in the Dsini can 

the apparent importance 
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Santo Domingo 

USAID:
 

Philip R. Schwab, Mission Director USAID/DR 

Ronald F. Venezia, De putv Director USA1D/DR 

Dr. Os car River, USAIID/HAN 
John Ii. Thomas, USAl)/tlAN 
Eng. Elpidio A. Caba, 1SAI1)/ttAN 

de Snto Domingo:Universiidad Autonoma 

dce Comez, Professor of Medical ParasitologyDra. Murcedes Varg'as 
F;culty of Science 

Proft' ssor of Veterinary ParasitologyDr. Jesus M. Alvarez V., 
Faculty of Veterinary Science 

SvienceProfessor Jose Gomez, Faculty of 
(Al so with Nat ional Statst ics Office)Dr. Amiro Perez Mara 

Er;t ado de Publica y Asistencia SocialSecretaria de Salud 


Eng. Caian, Mialaria
 

PAIO: 

Isabel Rodri guev, Country RepresentativeI)ra. Maria 
Advi sorDr. Francisco ,opez Antn;ano, Malaria 

PA1tO/Wsh n gt onai 

Bato Mayor: 

Dr. Amaury Mendez Silfa, Dircctor Subcentro de Salud de Hlato Ma) 

with Centro p,,ra el ControlSr. Mauric:io Abad (formerly 

de la Biltarzia)
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APPENDIX B 

Community Water Contact Observation Record 
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Community & Barrio 

Provence Observer 

Date Time 

Water Source Uoe Sw- P1,Ba WH 1WA -!-LIr Fi AM,Fo Dr Other. 

_._____ 
Comments
Defacation Sites ale 

b7
 

Kvy; 	Sw-s.wiuming WA=washing ,animals AM= alluvial mining 

P P l'ayin ,, WL=wnshing laundry Fo= fordingI 1_ ,_-,h__in___r,_ Jrriating Dr= dr__n_ 	 __in_ 

W t!= w ash-in g,hand s; F i - fi'sh in ,,


[;n(c( 	 or ]lems
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APPENDIX C 57.
 

SNAIL COLLECTION RECORD* 

Date:
 

Name of Collectors:
 

Province: Town:
 

Type of 1]ib0itat: River Stream Irrigation Canal Drainage
 

Ditch (cafuada) Swamp Other Approximate Width_
 

Depth- - .
 

Nature of Substratum: Mud Sand Rocks Gravel Humus
 

Decaying Vegetation Other 

Sun Exposure of Labitat: 

Snails Absent: 

Snai Is Presvnt: Species Size 

Egg Masses: Present Absent 

Aquatic Vegetation: Absent 

Aquatic Vegetation: Present Absent 

Use of Habitat by liuman Population 

Temperature:
 

Free CO2 :
 

In the Laboratory 

Schi st oom, nansoni Infection in Biomphl] aria:
 

Other Treimit ode Infection in Bi _hla" a:
 

Dissolved 0xygen :__
 

Hla rdtness:
 

Salinity 

c*To b.e filed out in the fi eld and rompletd in the laboratory, 
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COMPONENT 1
 

1.- DRILLED AND DUG WELLS
 

A.- For providing drilled and cased wells and
 
protected dug wells under HSL II Amendment in Regions I, II
 
and IV to supplement those being provided under HSL Loan II.
 

B.- For a population of 321,200 which represents
 

32.5% of the population covered by the 2,473 SBS promoters
 
in those three regions.
 

C.- This will provide coverage for the people served
 
by 803 SBS promoters.
 

D.- This Component provides for:
 

1) Drilling 2,200 producing wells of 6-inch
 
diameter;
 

2) Casing the wells with steel or PVC casing as
 
may be required;
 

3) Developing the well;
 

4) Furnishing a log of the well.
 
5) Capping the well until the handpump
 

installation team comes.
 

E.- The estimated cost breakdown is:
 

1) US Loan RD53,430,000
 

2) GODR RD$ 207,000 

3) Community participation RD$ 34,500 

4) Total $3,691,500
 



COMPONENT 2
 

2.- HANDPUKPS
 

A.- For providing durable handpumps, manufactured in the Dominican 
Republic, under the IISL 11 Loan Amendment, to he mounted on the wells 
provided under Component 1. 

B.- For the same p pu1ltion and S1BS coverage included tnder 
Component 1. 

C.- This Component providus for: 

1) the finishing of 2,300 handpumps plus 46 spare handpumps 

to include the pump compe te withL drop pipe, strainer, etc. 

2) constructing a protective concrete apron for each well
 

with an outer rim and s,,loping to drain to a paved ditch to carry the 

waste water away from the well area, and with a concrete base for mounting 
the pump. 

3) installing and testii the pump and well. 

4) disinfecting, the well
 

5)turning the well and lAndpump over to the local committee 

with instructions on its use, ,t: ptuan e 1d protection. 

D.- Tie estimVated cost breakdown is: 

1) US Loan $1,027,000 

2) CODR M"atching RD$ 94,000
 

3) Community Participation d)_ 28r2,000 

4) Total $1,403,000
 



COMPONENT 3
 

3.-LATRINES
 

A.- For providing simple sanitary latrines using
 
components manufactured or available in the country under
 
HSL II Loan Amendment to provide for the sanitary disposal
 

of human excreta. 

B.- For a population of 298,000 which represents 30.1%
 
of the population covered by the 2,473 SBS promoters in
 
Regions I, II, and IV.
 

D.- This Component provides for 23,000 latrines
 

including:
 

1) The concrete slab, riser and cover, or for an 

improved water seal latrine model;
 

2) For digging and lining the hole for the latrine
 
(to be done or furnished by the beneficiary);
 

3) For setting the slab;
 

4) For providing the protective shelter(to I1 e done 
or furnished by the beneficiary) 

5) Assisting in siting the latrine and providing
 
instruction for its value, use and maintenance.
 

E.- The estimated cost breakdown is:
 

1) US Loan $ 788,000 

2) GODR RD$ 132,000 
3) Community Participation RD$1,380,000 

4) Total $2,300,000
 



COKPONENT 4
 

4.- WATER CONTAINERS
 

A.- For providing sanitary containers, one to carry the water
 
from the water source to the house and the other to store the water in 
the house to avoid contamination on the way and in the house, the containers 
to be manufactured in the country, under tSL IT Amendment. 

B.- For a population of 400,000 which rcprc:;ents 40.3% of the 
population covered by the 2,473 S2S prooters in Regions 1, TI , and IV. 

C.- This will provide protection for the people served by 1,000 
SBS promoters and is in addition to tie coverage already provided under 
Loan 1I. 

D.- This Component l)rovids for furnishing: 

1) 40,000 containers of 5-gallon capacity for carrying the 
water.
 

2) 40,000 containers of 20-gallon capacity for storing the 
water in the home. (Both with protective covers, attached to the containers 
so they cannot be misplaced). 

3) A simple stand for use in the homr to keep the containers 
off the floor. 

4) instructions for the usc, cleaning and maintenance of the 

containers. 

E.- The estimated cost breakdown is: 

1) US Loan $1,600,000 

2) GOI)R Matching RD$ 160,000 

3) Community Participation RD$ 80,000 

4) Total $1,840,000
 



COMPONENT 5
 

5.- QUALITY CONTROL TECHNICAL ASSISTANCE TO PRIVATE SECTOR
 
CONTRACTORS MANUFACTURING ITEMS FOR HSL II AND HSL II
 
AMENDMENTS AND FOR IMPROVEMENT OF O&M PROCEDURES 

A.- Cost Aspects
 

1) US Grant $130,000
 
2) Wash TA 40,000
 

B.- Nature of Assistance
 

1) Providing TA manpower to set up and stabilize
 
quality control procedures in local private sector
 
manufacturers, making products for use on HSL II and
 
amendment activities;
 

2) Setting up and stabilizing quality control
 
procedures and approaches to training in installation, O&M
 
of devices constructed or manufactured under HSL II and
 
Amendment to HSL .I;
 

3) Eleven (i1) person-months of TA over first 2 
years of HSL ]I Amendment to support HSL II and Amendment 
implementation. 

C.- Grant funds placed by USAID/DR PIO/T face sheet into 
WASH level of effort contractor. WASH contractor will 
mobilize quality control personnel to perform agreed upon 
scope of work between GODR, USAID/DR, and S&T/HEA as in all 
USAID/DR requests for WASH technical assistance. 

D.- Program backed up by central office of Health in
 
S&T/Bureau.
 



COM!*IPONENT 6
 

6.- OPERATION AND MAINTENANCE BACKSTOPPING
 

A.- For providing under IHSL 11 Amendment facilities and
 

training for the backstopping necessary for wells and handpumps installed 

under ISL 11 and Amendmuent in Regions I, II and IV, as well as train

ing to be applied nationwide. 

B.- For a popt lat ion of 959 000 in thtoso re, iens with extension 

of training and manuals on a nationwi,dc hasis for a po)ul attion of 2,108,000. 

C.- This will provide hackstopping, training and faci1iti os for 

the people seryed by thie 5,400 SES pronmotors in Regpions I, 111]1. and IV and V. 

D.- This comolJ(inlt provideis for furnishing: 

1) Three-whcl motorucl es for the O&h b1rigaul s to be ustablished 

in the three regions plus one truck for each region, with tools and equip

ment necessary for making minor repairs and 1mainten0ance in the field.
 

2) iuel anld maintna(1nce for those velicles. 

3) Addit ional m,'1 1ii(id(, to )v'id(' cont inuing 1lacksotope ing1rt)O)vt 


for the O&M of .qtuipimcnt in t olled
un(cr ItSI 11 Loan and AmeldmCnt.
 

4) Traiining onI ins:tallaltion and O&,M ofithet c~quipm(,ut for hoth 

dilr! 
faci ities iin Wgi o ; 1, JI, ;nild IV. Mau;lt s for tho thrigdt(ts ;tid for Kie 

local 0&M 1)0)0lu. 

tihe O%, ) i'iL' :brdand(5'1f(1s (1)1)l itltw mrintics r c with (Q1Pof the i r 

5) This coLoient irovideis for uxtcndiiiopI the training and manuals 

to other rep i(ns of the countLry as O&M )rigaodes ;are ust a h) isi d. 

6) Funds for O&M aL ivirt i in M=ionTI, TT, IV durin the
 

life of IHSL 11 Loan and Amedndmnt.
 

7) Tecihnical assistance in et;. ti hlishing and trainingp thi O&Mt 
brigades, and clvov IpingP )t(rt't(tlws atntcmalst.l. 

E.- l estimatedlcost h1uc:tlslhewn tor the servic(es to be provided: 

REG 1IONS NATI (NW InE 
i, II , IV ITOTAL 

1) US Loan 

$ 9(,00() 90,00()0US$ 

RD$ RD$ 4 80 ,M) R)$ 17 ,000 )R$ 517 ,()0
 

2) DR M'tching RD$ 112,1100 RIO$ 8,H(001 R)$ 120 ,(H)0 

;1) ,01).0 (1 0(1(3) (ommunity 1'rti ipti 1I)$ Y. RI$ 

4) 'lot al 7(02, 000 5, (00 747 (00) 

20, 0) ( 5, 0 )0) ( "25,()(_)5) WASH TA ( 

6) Grand Tolal $ 722,000 $ 50,000 $ 772,000
 



COM'ONENT 7
 

7.- TRAINING OF SBS SUPERVISORS AND KEY SBS HEALTH PROMOTERS IN PRIMARY
 
HEALTH CARE/ENVlRONMENTAL HEALTH IN ASPIECTS OF TR INING OF TRAINERS PROGRAMS
 
USI NG TASK AND PERFORMANCE OR] ENIED TRA] NiNG/EDUCATION APPROACHES
 

A.- Developlient a';k tof Asssm n;.and performance standards for
 
SBS health promoters, health ,duclators, coniln it-y participation personnel,
 
operation and mai nte nance brigatde pe rsonnel for upkeep of facilities.
 

B.- Development of training curriculum based on 7.A above. 

C.- Developimeant of training materials and manuals for training
 
of trai-ners for 7.A above.
 

D.- Training of trainers.
 

E.- Deve lopment and field test-ing of health educational materials
 
and manuals to be given to SBS personnel and left with SBS or family units
 
in SBS areas of respotinsi)ilit:y.
 

F.- loll ow-up training/healthi education to SS promoters/installation 
brigade persnliE 1 as appropratiLe wi ti emphasis on organization of the coiiinlUity 
to be able to effc tively, ac(cept the tralj iig/hcal t i tducat io0n. 

C.- 'l'rN ini of SBS :uptrvisuors, p art icitat ion g onninit t 1 rsonneil 
antd sele cte d ]lo l thi prloliiter; in set t ing ip and (oit innitng ctolimuni i ty moLthers 
clubs to discuss w,'l.'Iy or mnithily topics of child li altl, nutri tion, or 
family cvi ronilient a] mat t cis. 

H1.- Cost Aspc t s: 

1) US Grant $ 630,000 
2) US Loan $ 313,000 
3) US Loan RID$ 854,000 
4) RD Funds RD$4,540,000 
5) lot 111 Ia/ii/Grat $6,337,000 

6) WASH TA $ (100,000) 

I.- Program iIp;ict s inost heavily on SBS personnel at national level 
and in Regions 1, 1I and IV but will also dramiat icallv effoct healtb regions 

III and V. 

.1.- Atppri.: ilmat lv ./i0,0 0 of US Grant compunent is proje(ctt'd to 
be p laced K, t'SAI 0/)tR II10/T fact sh.- into WASH level of t-tort entiract_t 
for purpose-; of taiiai ig profesoi<n;ial ;ervi 'es in gouidince of the etitre 
training of traiitr; and iirNiiing/hai th t cic;it l p oim'l. . SYI'/HIA will 
pirovide $01 ,000) froim it-; centrl fund; t a;; Pi l theie tiilii tr;aiilers/ 
hie,;i tedlieat effort. (' r the < Ul'1 iii ,anod lo an funldslt ion ,'ii of riiii ijog 

will b useid for t, l ,KI in this cfftort1 il-cloulilti'y uxcpatria t* lii i,'c t;ni;is 't 

ngiii f or a ( uiribofoi trii ',All)<s , e(quipmi cn1 t l r settting tip triaii iin iienter t li ly 

in Anii, 01i; Li of us ig in ire t1ii tjat inin var tLra inii piloi. ,i-;i1 1ma; s 

an (':.;pc'iliit;il ha,; i . 'tmiher, will beo pp rox::i ,tel, $ , ( o t rant funds 
ii:;ed, for providing v liiile,; for t riaiiii ;ict ivit i's. 



K.- Much of the cost to the government contribution will 
involve personnel costs for participating in training, paying for the 
development and printing of training/health education materials, developing 
and supporting a training cadre and many miscellaneous support/transportation 
costs.
 

L.- This is an e:tremIely importaut part of the IISL I1 
Amendment because training/health educat i.on is not actually being accomplished 
on a major or recuring basis. The SBS personnel ire out there being 
paid, and working, but considerably much more can be accomplished with 
reasonable inputs of trainLng/health education at this time to improve the 
qual. i ty of SBS and O&M brigade personnel. 
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COMPONENT 8
 

8.- TIlE INTRODUCTION OF LOW COSTLOW O&M, APPROPRIATE TECHNOLOGIES 
(EQU1 PEN_, DEVICES AND METHIODOLOGI ES ) INTO OPEPAT ONAL PROGRAMS OF THtE 
DOMlNI CAN REI '111 C THiROIUG! OCAl. ANUFACTUtR TECINI (CALHASSI STANCE AND 
DEVELOPMEN'I Of SMA 1)MU.STIRATION' 1 LOTS TO )t.ONSTRAVE "ION1TOR AND 
ADAPT DEVICES OR METItODOLO. (;ES TO DR 

A.- Cost Aspects:
 

1) US Grant $ 260,000 
2) US Loan $ 25,0000 
3) US Loan RD$ 90,000 
4) RD Funds RD$ 75,000 
5) ComumniL ty Participati on RD$ 15,000 

6) Total $ 465,000 
7) WASH TA $ (80,000) 

B.- Nature of Program 

1) Emphasis on local private sector production of equipment 

to support DR operational programs. 

2) WASH technical assi stance in local mannufacture and qual:ity 

control, field pilots. US grant funds placed by USAII)/DR PIO/T into 
WASHI level of effort cot ract to obtain professional technology transfer 
services f rum WASH comtractor t ' implement proiect comp onent. 

3) Emphasis on low cost, low O&M devices and meLhodologies 

of operational significance to DR. 

C.- Transfer of following technologies to include but not be 
limited to: 

1) Simple cable tool well drilling rigs to stimulate ground 

water private sector with training i1ncluded for 20 rigs. 

2) Lcw ('ost hme Irltmn t , disinfection and storage u its 

for individtial househo lds. Appro:-:imately 10(0 units with field pilot. 

3) SIEA wave powered water pumping and desalinaLt ion on it 
for coastal vil lages or areas c rrpnLt iv hav ing' brackislh water (Delhuov 
system)- 20 uni ts in locaIl manufact uring and f ield demons trat ion pilot. 

4) Riser typewater seal lat ri ne toilet s to iipro.,e over 
p:it latrine now heing used. Includes local manufacture and pilot of 

600 un:its. 



5) Community health/water committee procedures for 
establishing and maintaining appropriate self-finaning structure in 
community for O&M of devices going into field under HSL 1I and HSL II 
Amendment field pilot for 25 communities. 

6) llvd rauLi c ram and siphon activated hydropneumatic 
pump (pumpless pump) Local manufacture and field pilot for 50 units for 
DR.
 

7) Solar distillation device local manufacture and field 
pilot for 100 units for desalting bracki slh water for individual homes in 
high sal.i.nity areas of DR - low cost approach. 

8) Introduction of the no liimbin recycling toilet for 
urban situations where no sewage exists - 20 units. 

9) Mul t i tp L:i r lock accumulator and lressure relief
 
'alve for local manifacture and field pi lot of 20 dcvices.
 

10) Field pilot of 200 individual family robovalves and 
Fordilla valves (evanlunation) for field test:ing. Robovalves made in Ecuador 
unde r S&T/IHEA TA pro gram. Ford ila valvyes bought from US. 

D.- Close workingrelationship with ST/'EA envisioned on this 
colneont, 

F. - US I.();an funds ($ and RI)) to pay for local costs or devices 
to Mmaetifar't u r.I and inst-aslled in DR. 

F.- Emphas i.s of thi s element is to do things betzer with less 
initi al cap i.ta. e:.:p n:, and lowe r &M costs to communitie,s and to operationa1l.y 
introduce these devices into the mainst:roam of DR rural activity. 



COMPONENT 9
 

9.- OBSERVATION AND DEMONSTRATION AREA CENTER FOR PRIMARY
 
HEALTH CARE AND WATER SUPPLY AND SANITATION DEVICES AND
 
RURAL METHODOLOGIES
 

A.- Cost Aspects:
 

1) US Grant $630,000 
2) US Loan $ 90,000 
3) US Loan RD$ 15,000 
4) DR Funds RD$ 60,000 
5) Comm Participation RD$ 12,000 
6) Total $807,000 
7) WASH TA $160,000 

B.- Nature of Activities
 

1) Set up an Regional Observation and Demonstration
 
Area (ROA) center in DR using US Grant funds to fund WASH
 
contractor to set up, operate and administer ROA Center.
 

2) ROA Center includes a central training facility 
and devices/methodologies and organizational structures in 
place and operaing in about 30 communities within easy 
access to the POA Center. 

3) DR personnel as well as personnel from 
throughout the world will come to the ROA Center to see the 
devices, methodologies and organizational structures in
 
place (operational) and discuss cost and procedural aspects
 
of devices/methodologies and organizational structures seen.
 

4) Annually expect 600-1000 professional pe':sonnel
 
from third world countries to pay to attend such a site.
 

5) This would be the first and currently only such
 
center in the world. 

6) Curriculum would consist of 2-3 days of
 
classroom training on what the people are about to see, the
 
setting, the characteristics of communities and a case
 
history on the community intervention to be looked at and
 
discussed. Then 3-4 days in the field seeing and discussing
 
within a community context the interventions operating in
 
each village.
 



-- 

7) Initially expect 20-25 devices/methodologies to
 
be operationally in place.
 

8) Funding period to 
be for 3 years for ROA Center.
 

9) Anticipate such interest and 
good public

relations from this program with 
AID/W and key congressional

staff, that Mission would probably want to plan for a longer

center life than 3-year period envisioned here.
 

10) Estimate program input to 
DR economy at $800,000

$1,200,000 annually from third world participants
 

attending center activities.
 

11) Center would also give special 2-week courses on
PHC/ENVIR. HILTH in rural communities 4 times a year for DR 
or other interested third world participants.

Bilateral/Mu]til-ateral and private donor officials would
 
also probably be interested in attending.
 

12) Participants to 
ROA center would be sponsored

financially by their sponsoring organizations or themselves. 

13) Approximately $60,000 of US grant total will be
used to purchase 3 vehicles plus one 30 person bus for 
operational touring of the communities. These vehicles 
would be owned and mantained by DR. 

14) ROA center would be staffed with A WASH project
field director, DR accountant, WASH training coordinator,
WASH social scientist, and DR operations
personnel/chauffeurs. 
 ROA center would have telex and

training facilities. A detailed concept paper 
on the center
 
has been developed by WASH project personnel and is
 
available in Washington. 



COMPONENT 10
 

10. DATA IMANAGEMENT FOR SBS/ENVIRONMENTAL HEALTH PROGRAMS IN D.R. TO SUPPORT 
EFFOR'.S EITHER IN PLACE OR PLANNED AS A RESULT OF HSL I, II AND II 
AMENDMENTS 

A. Cost Aspec ts
 

(1) U.S. Crant $86,000 
(2) U.S. Loan --------- $34,000 
(3) U.S. Loan --------- RD$12,000 
(4) Dom. Rep. Funds RD$28,000 
(5) Total Loan/Grant -- $160,000 
(6) WASH T.A. ---------- (60,000) 

B. Nature of Assistance 

(1) Teacling power of Apple II micro computer approaches to 
strengthening and improving implementation of complex projects. 

( ) Teach ii,, C.P.M. techniqtes for procurement and using computer 
to sta, uip with dea llin ,,; on projects. 

(3) rmpkut in-, id(1 oogical/demograph Ec information for analysis 
and trend/stati Lical iana-lyVsis that has been gathered for several years by 
MODR health pi-o1ot:trm pe;o1iinlm . 

(4) Stat istical/oiitput analysis to describe nuantitative impact 
of different oh ioctiwy lv verifinble indicators for impact analysis. 

(5) A -miiltitiide of other possibilities. 

C. Grant ftind,; pl('LVd bv USAII)/DIR P[O/T face sheet into WASH level. 
of effort contract. .ASh con trac to r wi I I nobil ize data mnnaigement personnel- to 
perform agreed 1poln scope of wiork betweon GODR, USAID/DR and S&/II/EA as in 
al 1 tJSAII)/I)R reqr,;ti; for WASH technical assistance. 

in '$, 

c,-ill)tr- EP,S:I M:-h9/:l' do t i1:tr ix ,1 i fit e-/p Iottei/rapher, one 13" d inter 
ca thode y-av tube video d i ;p l av , two d i,;, f Ioppy disk drive:; and var iotis 
programmed soft-wa-re and teach iin; so ftwa u-. tEqu ipinent to be left with GODR 
under control of- Mis.'iion ;ilftor t ra in )i,,and demonsti-ation take:; place. 

). / pp v )() t( e spet on .'WASH purchal.se of Atple II inicro 

E. Estim;ite of tine required - 14 per;on tuutlis of time over a 2 year 
per i (1. In and olut techni cal assistince. Initial technical as;ist;nce peri od 
for 4 person months tut-at i1(11 estimated. 

F. DoIil. Rep. funds u,sed to provide salary and local MOI)R officials with 
Sutpport while th y are heinf, trained in u;e, prosy ramnmig, and (hat a inplut/oit)ut 
teclmni ques . Also pay!; for d;it a coding and data inpit/nn;l vsis of SBS/ENVIR 
IILTI programi data for improved minageileit aind anailysis. 

http:purchal.se


COMPONENT 11
 

11. PROFESSIONAL SERVICES - SANITARY ENGINEER
 
(for 2 1/2 years)
 

A. For providing technical expertize for guiding and counciling on 
the various aspects of the water supply and sanitation components of HSL II 
Loan and Amendment to help assure the successful implementation of those 
aspects of the loan according to the standards and time framework established 
by the loan. 

B. For the population covered by the 2473 SFS promoters in Regions 
I, II and IV and for additional coverage as might be deemed advantageous to 
spread the methodology and techniques nationwide, but with priority on the 
activities of the loan in Region 1, I] and IV. 

C. These professional services will assist in the development and 
implementation of the met-hode opies and techolog ies, during the assignment 
of the snnitarv eungineer, as a basis for the remainder of the program to 
piovide adequate water supply and sanitation services for the people served 
by the 2473 SHS promoters in the R.gions 1, I and IV, and, as time permits, 
for consultation on WS&S services naLiomn'wide. 

D. This ceinponet nt provides for: 

1 'lThle professional services (for 2 1/2 years) of a competent 

sanitary engineer, experienced in the development and implementation of rural 
water supply and sanitary programs and projects in developing countries. 

2. Transportation, lodging and per diem, as necessary for the 
sanitary engineer. 

3. Four trips outside the country during his assignment as required 
to backstop his activities under the lean. 

4. Supplies and equipment he may need to carry out his assignment. 

5. Assistance by the sanitary engineer in tihe training aspects of 
the program. 

E. The estimated cost breakdown is: 

1. U.S. Grant $145,O00 
2. U.S. Loan $ 12,000 

R. 43,000 
3. Total $200,000
 
4. WASlTechnical Assist. $(15 ,000) 
5. Grand Total $215,000 



COM ONENT 12
 

12.- PROFESSIONAL SERVICES FOR TRAINING OF TRAINERS/HRD, (for 2 1/2 years) 

A.- For providing technical expertise in the development and 
implementation of "task and performance oriented" training programs for the 
various personnel involved in the water supply and sanitation elements of ttSL 
1I Loan and Amendment at al] ]evels including national , regional, SBS promoters 
and comlni ty. 

B.- For the training of staff needed to impl)ment the project and 
programs finiaictd by tISI II Loan and Amendment to serve the popu lation covered 
by the 2473 SFS promoters in Regions 1, 11 andl IV, namely 989,200 people. The 
trai ning cours t and mat eri :] s will be avail ab] e to part-i c ipants from other 
regions of the c ointry as space :is ava:i1ab]e. The trainers required for training 
the staff uentionpd :,bove will be developed wit h tle ass-istance of the profess.ionals 
furni:shed under this component. 

C.- This Component provides for: 

1) The professional ,;:rvices (for 2 1/2 years) of a competent 
traiiing expert , exlerience(d in hlie development and imp)ementation of task and 
perforlmance or ieuted training programs for rural water supply and sanitary programs 
and projects in developing countries. 

2) Transportation, lodging and per diemn, as neccssary for the 

traning e.:pert. 

3) Four trips outside the country dluring his assignment as required 

to backstop his activities under the Loan. 

4) Suppl i es anid equipment h e may need to carry out hi s assignment. 

D.- The est imalt -d cost breakdown is: 

1) US Grant $ 145,000 
2) US Loan $ 12,000 

RD$ 43,000 
3) Total $ 200,000 
4) WASH TA $( 15,000) 
5) Grand Total $ 215,000 



COMPONENT 13
 

13.- PRIMARY HEALTH CARE/WATER SUPPLY AND SANITATION
 

DECADE MASTER PLAN DEVELOPMENT FOR GODR FOR COORDINATING
 

BI-LATERAL/MULTILATERAL INVESTMENTS IN PHC/ENVIR HEALTH OVER 

NEXT 10 YEARS 

----- GRANT $180,000--------- WASH TA ($40,000) 

A.- Grant funds placed by USAID/DR PIO/T face sheet into 

WASH level of effort contract. WASH contractor will 

mobilize to perform master plan development in conjunction 

with GODR and UbAID/DR officials as in all USAID/DR requests 

for WASH assistance. 

B.- WASH contract will contribute $40,000 of its own
 

funds for this effort.
 

C.- Aspects of master planning:
 

1) Review of past, present and future programs (GODR
 

and all donors);
 

2) In conjunction with GODR officials, WASH team
 

will develop GODR plan (not AID identifed plan);
 

3) Manpower development and training data
 

collection, analysis and planning;
 

4) Ground water/water resources assessment and
 

planning;
 

5) Technology transfer assessment and planning;
 

6) Infrastructure analysis and planning;
 

7) Social analysis and planning;
 

8) Targets of opportunity identification and
 

planning with regard to national bi-lateral/multi-lateral
 
and private sector investments in these sectors.
 

9) GODR/Donor resource analysis, assessment, and
 

planning;
 

10) Development economic and financial analysis.
 



D.- Prior experience by WASH on similar master plans for
 
decade in Sri Lanka was - highly succesLful - GOSL adopted
 
the plan and presented it to UNDP for donor coordination.
 
GOSL currently using plan.
 

E.- Estimate of time required = 18 person-months of
 
effort over a 3 to 5 month period for final report.
 

F.- Effort backstopped by WASH contact Coordination and
 
Information Center (CIC) in Arlington, Virginia, and by
 
S&T/HEA.
 

G.- Effort useful if only priority investment areas and
 
priority targets of opportunity identified.
 



COMPONENT 14
 

14.- WASH PROJCT (S&T/HEA) MULTIDISCIPLINARY TECHNICAL
 

ASSISTANCE OVER LIFE OF PROJECT FOR SUPPORT OF HSL II AND
 
HSL II AMENDMENTS ------ ($100,000)
 

A.- Multidisciplinary technical assistance in Water
 
Supply and Sanitation in more PHC settings.
 

1) $100,000 over life of project (LOP) available to
 
Mission to take advantage of targets of opportunity and
 
highly professional WASH resources.
 

2) Nature of assistance:
 

(a) Senior international consultants or specialists in areas
 
of rural water supply, sanitation, infrastructure
 
strengthening, O&M, training, information data management,
 
financial structure development in communities, social
 
science, development economics, tech transfer, planning,
 
health education;
 

(b) Short-term (less than 6-month duration in any one scope
 
of work);
 

(c) Pay full salary, per diem and travel of consultants
 

(d) Short response time - from a few days to 2 weeks to
 
place qualified consultant in DR after request from Mission;
 

(e) Non-loan funds (central bureau appropriated funds);
 

(f) Within scope of work of WASH project (See WASH
 
brochure).
 

B.- WASH technical assistance managed by S&T/HEA and
 

WASH contractor (Camp, Dresser and McKee with institutional
 
resources of Research Triangle Institute, Univ. of
 
North Carolina, Boston Univ., International Science and
 
Technology Institute, Georgia Institute of Technology).
 


