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I PURPOSE OF THE STUDY

The USATD and the Government of the Dominican Republic (GODR)
have requested assistance in developing a cost-effective intervention
strategy to address the schistosominsis problem dn the Dominican Re-
public. TIn 1980, AID had sponsored an asscssmunt of schistosomingis
and the strategy follows the guidelines set forth in that assessment
report.

The report on this assignment includes a veview of the prevalence
and distribution of schistosomiasis in the country, and the snail
control efforts by the Government. Recommendations are bascd on the
most accepted control measures following a programaatic approach.
Recomrendat jons are also mide on appropriate methodology for epidemio-
Toyical surveys for the infection and the most sensitive and practical
dinvnontic methods,

A final objective of the study is to develop a Timited rescarch
preject to detersioe the possible Liological control of the sneil inters

mediate host Biomohalarcia elabrata by another saail, Thiara granifera.









jast six months of 1980, and these were: 16 from Hato Mayor; 1 from

El Seiboj; 11 from Higuey and 2 from Santo Domingo. The ages of these
patients varied from 18 to 33 years, except one boy who was S5-year

0ld and lived in Nisibon, (Altagracia Provivce) all those 5 years.
During 1981 a total of 34 cases weld diapnosed and treared at SoB. The
age of those patients varied from 16 to 55.

Another endemic foeus with active transmission scems to be at El
valle, El Seibo province. Of 48 stool samples collected in 1981 from
people coming to & clinic for frec milk, 24 contained eges of S. }I\_(l»ﬂﬁ»QVH»i__
(Dra. Mercedes Vargas, UASD, personal communication). The youngest
infected individunl in this series was 8 years old. Certaiuly, this
informition helps deceribe the endemic area but it also demonstrates
the inadeguiacios of the current case Finding system and the potential

for further gprecd of the disease.
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Province (well at Tas Palmillas; swamp in Hato Mayor near Pana Pana
stream; cattle-watering ponds at Paso Cibao' 9 Km. south of Hato Mayor
and 10 Km. cast of l‘(:no Mayor; swamp near E Valie; drcigation canals
and large rice plantation at Paraje La Cruz, 6 Ke. eouth of Sabana de
Ta Mar; irrigation canals and large rice plantation, 10 Km. west of
Miches). La Altagracia Province (Laguna del Barrio Sabela, Higuey;
Arroyo Cahero, Barrio San Martin, Higuey). Distrito Nacional (aquatic
ponds, Botanical Gardens, Saunto Dowing; large pond and swamp, main
highway before Haina). Sanchez Ramirez Province (drainaye canal, rice
plantation about 5 Km. west of Cotu®). Naturally, a substantial pusber
of other sites examined had no vector snails. These resulis attest

to the potential for widespread but clustered distribution of B. glabrata,

hut in no way are intended to fully describe its distribution,
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is the 16.5% emulgifiable concentrate. The procedure, used originally
and apparently unchanged to the present, consﬁ:;ts of applicetions orf
Frescon to snail sites every 14 davs for three successive times and
thervarter at month]y intervals,  Unfortunately, no calculation of water
volume was being, or 1'5 being made, before the treatment of any snail

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

water whenever snalls are enqountered.

Biological Control
Attempts at introduction of biological control of Biomphalari

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

Maldonado seeded the Arroyo Paia Pana and collateral bodias of witer with

1,750 specimens of Marisa cornnarictis. This is an operculate ampullarid

snsil which has been demonstrated to compete with B oglabrara in farm pouds

and 1n in Puorro Bico. M. Cornunrietis also preys on egy masses and

voui ol bron the aquatic vegetaiion which it eats veracionsTy,  Ta the

Dominican Republic M. corpuarietis is now found in several streams in the

Hotoo Moavor area avd also din the Seibo Fiver. Outside the endemic repiou

Ui Ton o in the Gored oare oo detoowios Dby o rec ot stuly by the SAT in
POt Frore s ot Matiae cle (19697 repor el that surve i T nnes dusine the
fis Gy e N thee Tagtcon Clene da e el th thie o lo wore
fuir ity wesahe Dod et for ey O BT e eter s, bot ereniun iy Tetutie d

to Heto Movoar, Sines 1Y67, a4 dosie popartat fon b been entahl e

the Moovn river. A cetrnl pond was built in back of the health suboentor

in Moo Mavor for raising Mo ocornuarietis. In thee abeenee of ek

apporent attention, the tank seens to be i1l prodective of Tive snails.,
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However, no attempt has been made, in thc last decade, to introduce M.
cornuarietis into natural habitats of B. glabrata for biological control
of the latter snnil.  Rewmnants of Moo cornuarietis sti111 exist in the
endemic area in the Hato Mayor arca and also in the Seibo river.

Although not a'pnrt of the activities of the Centro de Erradicacidn
de la Bilharzia, another snail Thiara granifera cxists in the Dowinican

Republic. This snail is believed to act as biological control agent 1in
! 14 £

—

Pucrto Rico. T. pranifera, an operculate melanid, originally from Asia
has been accidentally introduced in several Caribbean islands. Tt as
belicved that T. granifera was introduced in the Dominican Republic in
1968, in the vicinity of Nisibln, and was later reported by Alvarez and
Mena (1973) in the widely separated regions of the Dajabde river in the
vl e west, and incLa Altagracia Provinee in the cast. A recent s tudy
by the SAT (1980) denonstrated the existence of To pranifera in the Cotui-
Fant ino-Pinentel areas, and indicated that it probably exists in other
resiares of the countury.

Physical Control

Ao far as we know no attempt has been made until the present, as to
Ul applic tion of engineering menaures to cont rol the snail hosts of

o

Gefyiotonansiasia in the Dominiesn Republic.
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Vi RECOMMENDATION FOR AN THTERVENT.ON STRATECGY

INTRODUCTION = REVIEW OF 1980 ASSESSMENT TEAM RECOMMENDATLONS

The 1980 SAT wmade two classes of recomsendations:  those advocating
a revamped schistoseominsis control program and those proposing field
research needs. 'I'};e team coucurred that the program must aim toward
control as stated in the following synthesis of theiv recommendations:
(1) revival of the &schistosomiasis proyram 'us;t;:ihlishing it as a control
program with the intent of protecting as many people as possible in the
endemic arens and interrupting extension to non-endemic (but receptive)
arcas; (2) enhancenent of case detection and treatment with attention to
surveys of randomly selected houses in suspect-endemic areas; (3) use of a
modern, sensistive and qualitative means of case detection: (4) replacement
of hyvcanthone with oxamniquine; (5) trafning for cadres of epideniologic
and malacotopic field personncl; (6) a seardh for, charvacterization, and
control of all transmission fociy (7) modification of snail control to focus
ot Jocalivive with dufected arits and to diversiny snail control
methodology; (8) integration with other elemeats of Toeal health care
including health education and sanitation; (9) vse of health promoters to

anciar witho cane finding, aidiin loeating traranission foet, mel engne

H

1o heolth edeestTon, Thene wiltl conprize the bosis for the control progean

Aot bed here o ol Wil T e ity by srnrertcd b teedinio and e daa bon,
Tac sovond prony of reeorcant ot coneerned s i fie Field researeh

topics,  In general, the 1950 SAT o loiaed that whenewer possible financin

support be given to Dominican institutes to comdact approprine e studies,
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Individual topics included: (1) the £ 11 range of Ei,O_‘E‘,R}‘}‘,_]_f',‘_[i_"1,__8],‘?‘b}?,‘f‘,t,?\

in the country; (2) the effect of Thiara pranifera on sympatric populations

of _1_3(_.“_gl;_l_l_)rx';_le'_'@_; (3) the gusceptibility of P’,i“,“‘l’,}‘f‘]”"“fi"‘, h_:}y_:mo_tmvs‘i,_s" to —S_cu’gég_—
Tonomt n:_:m_:;nﬂni‘; (&) the role of rodents as reservoir hosts; (5) field eval-
uaticn of the 'LnLr:lg)m‘;:x(ﬂ reaction. The aforementioned Ltopics appueared to

beyin sinul taneously. We would discousage ovaluation of the intradermal test

as it has been exhaust ively evaluated elsewhere and is of minimatl value in

Yow prevalence situation:s. Tastead, interested parties shonld await fne

development of an easily administered immunologic test (seralogic, intya-

or other) which has 2 sensiti ity mad specificity, appropriate for

dermal,

intensity of infection in the Dominican Republic. In

rhe low provalence and
1,'_w:1m‘z1], the researdh projects should bc desipgned sith attention to support

of schistosomiasis contral operations.

Other mi:;ru‘.1:ﬁh‘0u:; recompendations proposed an international sympo-
sium on sehiatosoming s and sursested that Harisa (::9x‘lﬁx_u'.:j.»rKi;:_t“(,{:i be de-
enphas ized as o bialogical control agent.  The purpose of the sympusium
e to heirhiten the interest and apdate the perspective of mominican
plnfc:t;z;iun;ﬂ.f; ‘0 schistosominsis. To this end, the "Universidad Autdnoma
do St Demiape’ hos produced a gories of postpradante lectures which bas

At tendanee. This activity conld beocont Paaedd, butoattend fon Lo

training of heslth poerseant] i the endemie aren is of utmost priority.

Gyoveral o af the P IR RET AT AR TIHE L KA M E howve been adoptec
by the CED Whea funds apd cnpp Lien were oither availabie or UL e sar .

The program i now called a control proget, Centro do Control de yilharzin

(cew) .  They use oxamniquine for freatment.  Whine materials were available,
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tﬁey used .the MRCT for stool ewxamination. Also, the director of the CCBH
su.l)nn'tted a budget requesting materials and manpower to fulfill several
recormendations, but these could not be approved, Nevertheless, there
appears a willingness to restructure the CEB and improve its operations
given adequate support.

A. Determination of the ende:

nle area

The most 'ix:u'nmii:n,(: need of the CCR is for a more accurate and
representative measurcenent of endemicity. According to these data, it
can plan and eval@ate control efforts. Obviously the disease is not
severe or estensive enough to wiarrant island-wide surveys.,  Yet
information is poor. FEven within the suspect endemic area of the eastern
proviuces, present data does not adequately deseribe the discase.  Previous
work focused on a few limited urban settings.,  Routine copreiogic exam-
inations by government medical services cannot detect any cases bot those
with the greater epgy excretion. Representation by different ape groups
is unknown. The present need is for a systematic, repre:;untut‘.ive, and
progressive survey, albeit limited, of the suspect endemic area.

Available information sugpgests that endemic schistosomiasis
involves the worthern protion of the eastern peninsula (figure 1), It
has had the greatest density of confirmed and anecdotal case reports.
Tt corresponds to a characteristics geophysical area (Reconocimiento y
Fvaluacion de los Recursos Naturales de la Repthlica Dominicana, 1967)
which is well segregated from the remainder of the country and has features
allowing for a reiatively large number of snail habitats.  These inelude

a relatively impermeable volecanic substrata and - overlying soil types
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which range frem slight to moderate permeability. In combination with
the high rainfall, surface water tends to be abundant despite rapid run-
of f from the rupeed terrain, Te the west lies a very sparsily populatred .
area of Karst topography, Los Haitises, which is virtually devoid of
surface water. Here the raiufall is heavy but the ground is so permenble
that streams entering the area disappear. It is a formidable hinderance
to schistosomiasis spread. To the south and east the rainfall is lower
and the soils and substrata are highly permeable.  Surface water is
present here but less frequent than in the endenic aren. Many streams
and rivers traverse this area via canyons and subterranean channels, but
few originate in it. Other arcas of the country may have similar conditions
as the suspect endemic area, While some have been shown to have B. glabrata
there is no evidence for schistosomiasis transmission.

Within the endemic area, rural communities far outnumber the small
urban communities already enume rated. Moreover, they constitute 2/3 of
the population of the endemic area.  Yet in a1l previous work they were
ignored. To identify all communities of significant prevalence among this
widely dispersed population would require 30,000 or wore stool samples.
Furthermore, the ratio of potential toonamission foci to population is
expected to be far greater than the urban commnnities.  But, actual
transmission foci may be sparse.  The infested rural area would consume
far more control resources per capita than the urban.  We would recommend
a limited we thodical approach to the rural area designed to est imate
overall prevalence and identify risk factors to aid in sclection of com-
munities where future control efforts should be focused. Only after
careful assessment of epidemiologic, water contact, and snail survey data

should any attempt be made to extend control to the rural area,


http:commlnuti.Cs
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Recommendat ions '

1) The country shouid be divided into four epidemiologic
arcas for planning schistosomiasis control,

a) Suspect endemic area of the northern portion of the
eastern peninsula. (figure 1).

b) Areas where agriculture, reservoirs, other water use,
and population movements could altow for the establish-
ment of new endemice foci. This area will have to be
better defined but could include any area of the country.

¢) The castern tip and southern portion of the eastern
peninsula where importation is frequent but transmission
potential is probably low (figure 1).

d) Arecas of unlikely oceurrvence of S. wansoni. Like area
1, " this will need better definition.

2) A survey of occupants of randomly selected houses in the
endewic area (1) ~ should be carried out. This should bethe respinsibility
of the CCB and will serve as the basis for future control ac...ities.

Two survey technicians will be necded and each should visit about 20 houses
per day.

a) Six urban areas need to be evaluated using a 107 sample of

houses, detailed as follows:

Population ___Houses
Town i;}ﬁjwn » §nmﬁ]b TB&;J Sample
El Seibo 13,511 1,351 2,861 285
Hato Mavor 17,8954 1,786 3,487 350
Hivoey 33,501 3,350 6,019 651
El Valle 3,675 167 809 81
Hichoen 7,308 731 1,475 148
Sabana de Ia Mar ' 9,987 998 _ 2,080 208

Total 85,8137 8,583 17,227 1,722


http:ender.ic
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Selection of houses will be at random from previously
prepared census malaria program lists, or health prowmotor records.

b) The rural area pouses a move complicated problem. House
selection will be the same but all rural communities cannot be surveyed.
Thus, a sample of communities should be selected at random from each of two
categorics: (1) concentrated communities such as those that are found
along the highway along the north cost; (2) dispersed populations. Using
a total sample of 5,000 people in thz ratio of 3000:2000 respectively,
and knowing the total population in each class the overall rural prevalence
may be estimated while focusing on areas of popuiation concentration where
per capita control costs will be less.

c) Each person surveyed will be asked to provide a stool
specimen and answer - a seccies of simple questions: age, sex, occupation,
residéncv, history of previous infection with/and tfentmont for schisto-
somiasis. Data will be recorded on a line listing (appendixz A). Each
will be assigned a number which will identify his stool speciman.

d) Periodic assessment and evaluation of the methods and
data will be a unecessary part of the program,

3) Area 1, B and 1, C need fmproved Taboratory detection of
schiistosomiasis infection c¢linical laboratories. Training of technicians
and provision of materials is needed in area 1,C. CCB technicizns can
later help by training other technicians in area 1, B and screcning
sclected stool specimens.  Future evaluations should determine the need
for surveys in these areas.

4) Detection of cases through other government medical facilities

should be enhanced in area 1, A, Case detection in clinics should not be
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an activity uof the CCB. The CCB will be responsible only for monitoring
case detection in clinics, tabulating appropriate ep]"de\miologic data and
providing drug and ‘y,nidu] ines for treatment,

5) Physicians and other personnel involved in curative medicine
in area 1, ' need a review of schistosomiasis.

6) An assecssment of schistosomiasis morbidity i1s needed.
However, the present procedme of screening all §. mansoni positive
patients with a battery of fe:;l‘s;l can be discontinued.  Such tests and
medical examinations wou'ld be more appropriately done on a sample of
positives and negatives from the survey.

B. Laboratory Diagnosis

The drawbacks of the currently used Hoffmann sedimentation, direct
smear, and saline flotation are in the record. For schistosomiasis in the
Dominican Republic a test which is sensitive and can accurately quantitate
low epp excretion (20 epys per gram) is necessary.  For these reasons we
recomzend the MRCT.  Any test of poorer sensitivity, besides contributing
inaccuracies by undercstimating prevalence and overestimati; w intensity
of infection, would require a far larger nurber of samples to allow
reliable statistical comparisons of communities in the survey, While the
MRCT requires more cquipment and  training than less sensitive tests (.r:m'.h
as the Kate-Katz) these cquipment are already in use in many regional
laboratories throughout the Dominican Republic and CCB techniciarg have
demonstrated their capacity to learn and apply the MRCT.

1) The MRCT should be used to process all stools collected

by the survey. The CCB will need reagents and equipment to affect vely
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process about 15,000 stools over 18 months. All intestinal parasites
found will be recorded. §. mansoni eggs will be quantitated as eggs per
grau.

2) Additional technicians te be hired for the survey and all
technicians currf:nt:iy processing steols for ‘clinies in the ‘endemic area
should be trained to use the MRCT.

3) The CCB technicians should maintain quality control by
processing unknowns among their survey specimens and by splitting 200 of
their survey specinens and exchanging them with an established reference
laboratory. Proficiency evaluation derived from these controls will be
for all Intestinal parasites.

4) The MRCT should replace saline flotation for routine
cropologic examination in all Health Region: 5 laboratories. (Areas 1,
“and 1y, S Some miscellaneous matervials and reagents need to be provided,

5) The present taboratory space for CCB is highly inadequate
(abcat 3%10 feet). At least 3 times as much space is required.

C. Chemothereyy

The GCB is already using oxamniquine for treatment as previously
sugpested,  Bosides its mild and infrequent side-effects, it can be
cdministered orally. Accordingly, it may be administered by health
promoters and rural clinics allowing for decentralization of treatment.

Case treatment

1) A1l confirmed infection found by the survey or in clinics
will be treated with oxamnicuine (15 mp/kg). Patients with a history of

convils ive disorders and pregnant. females should not be routinely treated.
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In the unlikely event that any communities or '"barrios' are discovered
with more than 30% prevalence, either the entire comrunity in should be
treated or stool specimen should be taken from ceveryvone and those found
positive should be treated,  In large commnnities this action should not
be targeted at lightly infected barrios. Tn commmities with 10-307
prevalence some enhancement of routine case detection thouph local clinics
would be advised. Whon prevalence s below 107 no supplimental treatment
would be advised at the present time. However, future considerations may
dictate a revised program,

2) Infections may be treated by local health promoters or
rural clinics. The CCB should dispense drug sending the dose to administer
via existing channels of commmication to lacal health care providers.
Thus, they will work through the supervisor of the health promoters and
rural clinics,

3) Local health promoters, rural c¢linics or health centers
will be responsible for Sllbﬂ!ittng a follow-up stool specimen to the CCB
at 3 months post-treatment on all survey cases. CCB will be rvesponsible
for obtaining, accumulating, tabulating and analvzing reports of treatment
and follow-up. Cured cases must be recocdod for analysis of future surveys

4) If other drugs with better cure rates and fewer side-offects
than oxamniquine became availabie, they should replace oxamniquine,

D. Snail Coatrol

Choice among control strategices for preventing or controlling

schigtosomiasis transmission requires consideration of both epidemiolegical

and economic conditions. Information about the epidemioloypical situation
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helps determine appropriate physical measures for control. The use of
transmission models enables the decision maker to decide which single
cu... 01 measure, or combination of measures, would be wost effective in
reducing infection in the population, thus limiting transmission. Control
measures may be é(m\p:!l‘w’l for their costs and effectiveness in reducing
S(;.histosominsis. The stratepy of intervention which we are recommending
for the Dominican Republic involves combined control measures, because
cesults of conducting transmission models by some investigators to
denonstrate the effectiveness of the various measures showed that combined
controls are most effective in reducing incidence of the disease. Moreover,
combined measures such as chemotherapy, mollusciciding and engineering
measures of control have been very effective in several endemic areas.
1. Chemical Control of Snails

Chemical control of snails through the use of molluscicides has
been accomplishoed with some success in various endemic areas of the world.
In such projects they were used alone o in combination with othu.r control
measures, such as chemotherapy or environmental measurec or health
education. Control of schistosomiasis through the use of molluscicides
can be a rapid and efiicient means of reducing or eliminacing transmission.
Snail control procedures, including mollusciciding, must therefore remain
amony the methods of choice for the control of schistosominsia, "With the use
of molluscicides cost effectivencss can be very satisfactory. 'I'hérc
are several examples of endemic areas where the use of molluscicides has

been cost-effective, 7nameély the - Philippines, Brazil, Epypt, Ghana,
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Zimbabwe, and Tanzania. Two recent projects where molluscicides wcre

used deserve some comments | uamely: - St. Lucia and 3razil. 1In St.
Lucia a four-year focal mollusciciding program - (using Bayluscide) caused
considerable reduction of transmission of Schstosoma mansoni.  The monthly
application of molluscicide gave good control of the snail populations

in the streans and marshy areas,  (Prestice et al. 1981).  Tn Brazil the
use of Bayluscide in addition to chemotherapy by oxamniquine has beew
successiul in several parts of the country. This is the Niational Con:rol
Prograwme in Brazil known as "Programs Especial de Controle de
Esquistossomose' (PECE), and is carried out by a special division of the
Ministry of Health, known as "Superintendencia de Campanha da Saude
Publica' (SUCAM).

The cost-cffectiveness of mollusciciding is greatest where the
volume of water to be treated per capita at risk is small. Even in large,
flowing bodies of water, or static waterbodies the application of
molluscicides is also cost-effective, now that it is generally recognized
that schistosomiasis transmission tends to be focal rather than wides-
spread. During the last few years there was a switch in strategy from area
wide tofocal and sceasonal control of the snail hosts and of transmisssion
based on the realization that, in most endemic areas, even including large
irrigation schemes, transmission of the infection is mainly seasonal
and takes place at limited water contact sites,

Recommendations

a) Determination of transmission foci wil]‘ require input
several sources,

i) Health prometers already survey their respective com-

munities anqually for water and sanitation. These data have zet to
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be tabulated or analyzed. Befeore and during the snail reconaissance
the CCB and SESPAS should review these data to characterize water contact
and defecation habitats of each community in area 1.
i) Health prometers in area 1, will complete a questionnaire
(Appendix B) about the general nature of water contact and specific,
heavily used sites in their communitivs. During visits for snail
reconaissance or epidemiologic surveys CCB personnel will further refine
their information by observing use of reparted wiater contact sites. All
sites will be registred and then plotted on 1:50,00 (urban areas) or 1:50,000
(rural arveas) scale topopraphic maps.
ii1)  Data from snail reconaissance will also be plotted on
the same maps and the CCE with the healp of consultants should assess the
importance of sites by comparing snail densities and infection rates with
corresponding water contact.,
b) Before the application of the molluscicide, a preliminary
reconnaisance of suail habitats must be coupleted.  Sites surveyed will
be determined by review of water contact information already obtained,
It should last one year; data should be recorded on a standard form
(Appendix C) aud should include:
i) Occurrence and distribution of the snail intermediate
host in the habitat;
ii) Natural infection ratos among these snalls;
iii) Phys;iCU;(‘.Iwm{(:n] qualities of the water;
iv) Presence or absence of aquatic vegetatrion in water body;
c) We recommend the use of Bayluscide (niclosamide, Bayer) for

the control of the schistosomiasis vector in the Dominican Republie. 1Its



efficacy has been demonstrated in other countries, and it is the only
effective molluscicide available commercially at the present time.
Niclosamide comes in two formulations: (1) 70% wettable powder; (2)

25% emulaifiable Qunruntrutu of clonitralide (Bayer 60706). The emulsifiable
concentrate is usually applied at a target dose of 8 mg/liter for one

hour in streams or'cunnls by counstant flow drip cans. Treatment is

usually repeated every month. If during the dry season streams cease O
flow and pool out, their course can he spraye” with a standard concen—
tration of Bayer 6076.

4) We expect that a 1imited number of transmission sites,
will be identified. 1If so, then the molluscicide should be applied to
these sites only, 1.e., focal control.

e) A period of evaluation of 6 months is necuessary after the
mollusciciding activity to determine the failure or success of the
control opcrnyinn. If snails, especially infected ones, still exist
after molluscicide was applied, then a decision should be made to repeat
the molluscicide application.

2. Environmental Control of Snails

Enviroamental control of snails is designed to upset snail
habitats and make them untenable and unsuitable for snail existance and
propagation. In general, the measures include habitat management through
engineering methods.  The latter methods are desipned to st raigthen canal
banks and increase water veolocity in irrigation systets ob natural
streams, drainage of swaups and swampy embankments of rivers, and removal

of mud and aquatic vegetation, among Lrher measures.  Such measures were
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demonstrated to be effective, when applied alone or when they precede
molluscicide application. They should be implemented for identified
transmission foci only where appropriate and should complement mollus-
cicide application and biological control,

In the endenic area (1,A) it is believed that Bo glabrata can be
controlled by engineering measures in the ivrigation systems west of
Miches, those south of Sabana de 1a Mar and those close to El Valle.

It is also feasible to control the snails by engincering measures in the
several natural streams which oxist in the endemie area (1,A).  B. glabrata
can also be controlled in swampy areas by drainage and filling, such as
the swamp in Hato Mavor, close to the Pana Pana river. In the case of
the latrer, swamp drainage and removal of aquatic vegetation are
sufficient to eradicate the snails, without any need for use of mollus-
cicides.  Some L'::t‘.t](;,—watering ponds in the vicinity of Hato Hayor are
so shalow aud full of vcgetnti(')n that removal of this vegeration and
picking up of the snails would helyp tremendousl, in reducing or eradi-
cating the population c¢f B. glabrata which exists there. Naturally,

all this is predicated on the demonstration that the site actually
contributes to transmission.

It is recommended that environmental snail co'ntrol measures
should be used in the endemic arcas, whenever feasible. Only simple
equipment will be required because the methods necessitate the use
of hand and hor by agricultural or other laborers in rural areas,

The entire operation will accordingly be dncxpens ive,
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3. Biological Control of Snails

Among, the biological control measures of medically important snails
have been the interspecific compet ition and/or erradication by other
nonvector snnils.' The snail Thinrp_grnﬂjfura (family Thiaride = Mcela-
anidae) has not been given attention as a potential biolopical control
agent. T. granifera, an Oriental snail, has been int roduced in many
parts of the world, probably with aquatic weeds and tropical fish. 1In
Puerto Rico, there have been some incidental observal ions that since the
snail was introduced in l;h(l island, populations of the snail Biomphala-
ria 75_.{_]_51_1){1,‘7:17(:;1‘ hav: decreased where it occeurs topether with T, ig_'ru'nif_qf_n_.

In the Domincan Republic, T. granifera was int roduced about 1968
in the vicinity of Nisibon and was later reported in the widely sepa-
rated repions of the Dajabon river in the extreme west and in La Alta-
gracia province in the east. A report by a USATD Schistosominsis
Asceosment team (1980) indicated that Tf_grppifprg is found in extraor-
dinary large numbers in some localities where B. glabrata once existed.

f&ffﬁf%””“’”f‘“f‘ifﬂ‘ﬁ

a)  We recommend that a small research project be set up for 3 years
to evaluate, in the Dominican Republic, the phenomenon of competitive
exclusion using ?}wﬁrﬁﬂgfﬁfﬁ and B. glabrata as a model. Tt should be
noted that although T. granifera is the first intermediate host of the
lung fluke Ihyxylg(nyijnn:; westernand in the Far Fast, it is nol 1ikely that
the advocation and introduction of T. grnnifwy& will resnlt in any risk
of creating foci of the Oriental lung flabe in places where T, granifera
is to be introduced. Moveover, T. Granifera is already widespread in

the Dominicon Republic and some other Caribbean Tetands. It should also
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be noted that species of lung flukes in the Americas utilize hydrobiid
snails only and not melaniids. Thus i+t scems that there is also no:”
danger of introduction Bf these latter Tung flures.
b) Description ‘o"f' ‘Methodology and Evaluation

Eight habitats with Biomphalaria glabrata are tobe selected
these may be either natural streams, irrigation canals or drainage dit-
ches.  The snail population density in each water course jg to be determined,
monthly for 12 months, on the basis of how many mmi]f;‘ are collected
per man hour and/or ver cnllecting scoop. Any aquatic vegetation and
associatadsnails will be recorded, and physico-chenical measurements of
the water will be determined,

The snait Thiara granifera is o lecollected from certain rivers
and streams where it is abundant.  The snails are to be introduced in
4 of the selected habitats, and the other 4 habitate are to be considered
as comparison water courses.  Regular wonthly collections to be made v
over 24 months and the density and aye (size) structure of both B.
glabrata acd T. granifera will be recorded to lTearn about the possible

competitive effect of s_v,,x':xryiff'l‘:l on ,P'; ;_:1:1‘.)1-7.-n:1.

The field investigations will be supplemented with limited
studies in the laboratory and in big tanks and conerete ponds similat-
ing field conditions.

This is a 3-year project which 1is expected o pe': w20 v

doue by Dr. José Gomez and Dra. Mercedes Vargas, both from the"Universi-

dad Autdnoma de Santo Domingo!' They both showed interest 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 months,
E. TRAINING

Any public health program requires initial training and periodic
retraining of personnel as new methodologies of control become available.
In this regard, there are three striking needs for initial training in
the CCB: cpidemiologic assessment, snail control methods, and diagnostics.
Therefore, the following training schedule is proposed.

1) Before any survey is begun, program personnel must be trained
in the basic principles and practices of epidemiology and publie health.
They should learn the differcnce between incidence and prevalence and
the wav these are caleulated; they need to be instructed on the rationale
and methodology of population based surveys' This training will include
fizld practice. Physicians in health region V will be invited to attend
for one day for a review of clinical schistosomiasis and its epidemiology.
The training will be done in the endemic area (e.g. in Hato Mayor) by
a consultant epidemiolopgist and will involve 3 weeks' work,

72) Laboratory technicians need training in the MROT and parasite
jdentification. These technicians should inelude all from areas 1, and
1. Technicans from selected laboratories in area 1, could also attend,
Training will be done in the endewmic area concurrently with the epidemiolo-

gic training by a consultant technician and will require 1 week.
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3) Before the snail survey and control parts of the project are
carried out, the supervisor of the control team and his assistants should
be trained on th'c proper methodology of the survey, reading topographic
and hydrogruph'ic mpas, identi fying and studying human water contact sites
and control. TFor these functions, we recommend that the supervisor and one
of the assistants should be sent to a training center in an endemic area
where survey and control projects are in operation. Such a conter exists
in Venerzuela: Ministry of Health, Division of Ancylostomiasis and other
Holmiuthiases, Maracay. The division in Maracay has gpecialists in control
and there will be no Janguage problems. Alternatively, instructors could
be brought to the Dominican Republic to give on-site training as well as

to establish proceoures suited to the local situation.
F. Evaluation

The evzluation of the program will serve to maintain attention to
careful practices, analyze dara, assess progress and help plan appropriate
action.

1) Survey Evaluation

a) After work for each community is complete, a tabulation
of the data is required.
i) numbers of positives and negatives and percent positive

by age group and sex,

ii) gpeometric mean ey excretion,
iii) percent positive among these with and without history

of previous treatient,
iv) localization of positives on a map,

v) refusal rate
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b) A constltant epidemiclogist will do an on-site review of
teclmiques operations, and data at six months and when the survey is
completed. This will include field visits to previously surveyed commu-
nities.

c) During the mid-survey (6 months) visit and data review, an
assessment of schistosomiasis morbidity will be planned. Resulting data
will be analyzed during the final survey assessment.

2) Chemotherapy

Cure rates and reports of side-effects should be reviewed during
the survey and final evaluations. However, in-depth evaluation of oxamni-
quine is already cecmplete and need not to be repeated in the Dominican
Republic,

3) Case Detection in SESPAS Clinics
Again, no specific evaluation except data review is necessary.
4) At 3 years the program should be reviewed during a site visit.
Sccond survey needs to be planned at 5 years to assess the effects of
control measures.  Also plans to survey additional comnunities in the
rural arca 1,A; arcas 1,B and 1,2 need to be made.
5) Snail Survey

Snail survey records will be evaluated by a consultant duriag
on site visits. He will choose a couple of recorded sites and visit
these to compare his finding with those recorded.  Visits should also
be made to cheke commmnitics where no transmission sites were recorded,

6) Snail Control

After the second year of the project the chemical and environ-
mental control measures should he evaluated., Continued snail surveys
should be emphacized, and a decision can then be made on repeating the

mollusciciding operation in transmission foei which still harbor the

snail intermediate host.  Records should alao be mede of anv infected snails



H. OUTLINE OF RECOMMENDATIONS

Determine the extend and prevaleunce of schistosomiasis
in the Dominican Republic.

1. Division of the country into arcas of endemic po-
tential

2. Population - bhased survey
a. Urban survey
b. Rural survey
c. Data

d. Periodic asscssment

3. Improvement of laboratory diagnosis of schistosomiasis
in SESPAS c¢linics outside the endemic area

4. Improvement of Taboratory diapnosis and treatment by
SESPAS clintes within the endemic area

5. Training of physician in clinical schistosomiasis
6. Asscsoment of schistosomiasis morbidity
aboratory diaynosis

1. Modificd Ritchie concentration technique (MRCT)
for the survey

2. Training of technicians

3. Quality control

4, MRCT for routine clinical fecal examination
5. Expansion of laboratory space

Chemotherapy with oxamniquine

1. 1In surveved communities

2. Use of SESPAS clinicas and health promoters for drug
administration

3. Treatment folltow-up

4. Future drugs

31.
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Snail control
1. Chemical control
a. Determination of transmission foci
b. Reconnaisance
c. Molluscicide
d. Focal control
e. svaluation of molluscicidal action
2. Environmental control

3. Biological control

a. Research project
b. Methodoloyy

Training
1. Epidemiology of schistosomiasis and suvrvey techniqua
2. Labhoratory diagnosis using the MRCT
3. Snail survey and control techniques
FEvalwuiation
1. Epidemiologic survey
a. Routine preparation and review of reports
b. Review by consultants
c. Planning of morbidity study
2. Chewotherapy
3. Routine case detection
4. Snail Survey

5. Snail Control

32.
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VIT  PERSONNEL AND MATERTALS
A. Personnel
An increasc of 5 employees will be required to complete the
proposed project.  SESPAS currently salaries employees for 6 hr. days.
For field work this would consume an inordinate amount of travel time
and would not allow good continuity of daily laboratory or field work.

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

Present Proposead Salary
Position Employees, Employees  Suppliment
Medical Director 1 1 0
Statistician 1 1 1
Secretary 2 1 0
Laboratory technicians 2 4 4
(microscopists)

Epidmniol(');;ir‘ survey technician 0 2 2
Field workers b ] b 6

Total 12 17 15

The above personnel are required for the initial part of the
project. The epidemiologic survey rechnicians will only be required for
about 12 weeks assuming that they can survey about 20 house per day.
Subsequently, they could be used as microscopists, doing snail survey
work, and doing supplimental epidemiologic surveys in other suspect
arcas (e.g., 1,85 1,0).  Alternatively, they could be hired temporavily
or loaned from another section of SESPAS. Microscopists and the statistician
should participate oceasionatly in epidenioloyic surveys and snail
reconaissance so they will better onderstand the nature of the data they

are collecting as well as the cost of collecting it. The same applies
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to the survey technicians. They should be trained to do and occasionally
perform microscopy and should be able to recopgnize and sample vector
gnails. Finally, some work will require cvening and early morning
observation and ()t.]\(“l' work will be at an crevsnive distance from Hato
Mayor. Thus, \md;'r these circumstances preserve vehicles and gasoline
and jmprove work per diem should be paid by SESPAS.

B. Materials,

The folloving list of materials will be required for the
program. Almost all are readily available ia Santo Domingo. Some major
equipment 15 more cxpensive than in the United States but many small
items and supplies are actually cheaper locally.

FOR HMODTE LED RITCHTE CORCENTRATION TECHNTOQUE

?"[flj or kqu ipinent

Amount Local Purchase®

4 compounimicroscopes 4 A
1 vacirag puip 1 B
1 contrifuge — heavy duty, low-specd 1 B
1 trip batanesn 1 B
Reawents for MRCT for 15,000 Stools

1.Ether 60 1 B
2. Alcohiol 75 1 A
oDt ed water 900 1 A
. Sodium chloride 8 kg A
5 Dibaoice sodium phosphate 3 kyp, A
6. Formadehede (407 solut fon) 45 1 B
T.Citrice acid 3 kg A
Gl Al MiseelTaneous

b.05 pal cahoys with Spipot 2 B
2. praduate (15 mloin oi e divisions) glass 120 B

cont i fume tubnes

7.1 liter side avi Prlenmeyer flasks 2 B
4. ) liter proaduate eylinder 2 B
5.  Rubber tubiing 20 feet B
. Pasleur pipettes 15,000 B
7. PH papers 5 rolls B
8. Applicator 5t icks 20,000 B
9. Pliofilm 10 rolls B
10, Graduated (195 mlin oilme division) 15,000 B

plastic nereweip coentuifape

kA = Available locally at 1w cont
B vor oavai Labile Toeatle ar available only ot Creenaive cast.
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12.
13.

14.
15.
16.
17.
18.
19.

20.
21.

<

22.
23.
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10.
1.
12.
13.

14 .
15.

Test tube racks

Microscope slider

Coverslips a) 15 x 50 mm
b) 15 x 15 mm

' Trigger spray bottles - 1 liter

3 in diameter plastic funnels

Course (50 mesh) screen

Fine 200 mesh stainless steel screen
PVC tubing

Torceps

Scissors

Bealkers 50 ml
100 ml
250 ml

Label tape
Disposable plastic gloves

Epidemi oloyic Survey

Srool containers
Data forms (Appendix A)
Tndelible miarkers
Clip boards
napaacks
Tee chests

Snail Reconaissance and Snail Control

Stool container for snails

50 ml benres
Large forceps
Water contact forms

Habitat  data forus

Topogpraphic maps 1:90,000 scale, scries

E-7°3  Sheets: 6371 1, 1V; 6372 1, 11,
TI1, 1V; 67373 1115 6471 1, TV 64721,
L, L1, IV,

1:5000 seatey
Miches; B

F-911:

Seibog

seriens Hato Mavor

Higuey, Sahana de la
El Valle

Disocct ingy microscopes

l)i‘,pu.'l.'i})]"
Rubher haot
Rubbieg
Unitorm: and coveralls

Hetmets face shields

Machetoes

Shovels

Picks

Steel drums (25 % 50 gal)

Heavy pauge rubber hose and nozrle

plastic ploves

g loves

with

10
20,000
20,000

5,000

20
1 m?2
1/3 m2

NN LU N

10 rolls
5,000

15,000
5,000
20

o

5,000
40

500
2,500
2

3 sets
Mar;

1,000
12 pair
12 pair
12

10
10
10
4
30 mts.

35.
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16. 1 liter and 5 liter measures 2 A
17. Various valves and pipe A
18. Assorted bolts nuts and washers A
19. Niclosimide B
Vehicles

1. Jeep fo: epidomiologic survey 1 B
2. Double cab pick-up truck for snail 1 B

reconaissance and snail control

of 1’_i_»gj‘u.v_l‘)u‘\17i paent and General Supplies

1. Pencils, pens, paper, chalk ? A
2. Graph paper ? A
3. Blackboard 1 A
4. Bulletin board 1 A
5. Map table with storage drawer 1 A
6. TIndelible markers 20 A
7. Calculator with printer 1 B
8. Clipbhoards 20 A
9. Folders 72 A

VIII  TIMETABLE

The following three tables include dates and duration sugpested
for all major activities. By no means should any activities begin before
the initial training and partial completion of L‘he.epi.dcmi()logi,c survey

and suail reconaissance.



TABLE 1 Epicdemiologic and Chemotherapeutic Activities
During a 3 wears Schistosomiasis Control Program
f SUGGESTE
ACTIVITY  pURATICN SLGGESTED '
i STARTING DATE REMARKS %
and 3 weeks October 1982 Should be done in Hato Mayor |
~ . i
and several field sites i
i
Surwvev 18 months November 1982 Visits to communities will |
rzquire only about 12 |
weeks !
1
1
|
Evaluation of Survey 2 weeks April 1983 !
2 weeks April 1904 ;
!
i
3 1 g2 , ot X i
Chemotherapy Fntire length October 1982 |
~ ]
of progran

i
Txtension of survey and May 1984 Will depend on final survey :
case finding to areas . results and reports from |
. ; 18 months - Ti s !

Loand . SESPAS clinics

Final Assessment of control 2 weeks October 1985

"LE



»r during a 3-year Snail Control
Tndomic Area of Schistosomiasis in the DR

(@]
[
[
i
b
I
;
C
{

=
e

a rT‘T‘yTrT‘\" 1 DUV}”‘I L ‘ QUbGLSTED | RE\L‘\AI{KS
ACTIVIZY R STARTING LATE )

I T

In Hato Mayor, El Valle, Higuey, El

1 month October 1982 Seibo, Nisibdn, and rural areas
3 b
training I month “ovember 1982
Precontrol studies _ 12 months December 1982 ; To determine snail distribution, snail
’ : infection; human water—-contacts, trans-
? mission sites
{ 1
i |
Control: I \
“nyineering snail control i ‘ E
if necessary 4 months ‘ December 1983

.

12 months

PRI e - . 1y = .
Evaluation of snail control ‘ 6 months January 1985

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

8¢
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BUDGET

1) Epidemiological Survey and Diagnosis

e o i IR e

e T ol T "—“'“‘““*"1Ti~'—‘*‘“"“w
I st Year | 2nd Year, 3rd Year | Total |
Laboratory
Major Equipment 5,200 5,200
Supplies - 5,786 1,333 1,333 8,452
Supplies for other eastern 300 200 200 700
laboratories
Personnel, Salary Suppliment for 6,720 6,720 6,720 ?.0,1'60
6 technicians and 1 statistician R
34,512
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BUDGET

2) Chemotherapy

U S g

,15t,YCQF};?Dd_YC3TM_3Td.FG%E_;,?BEEi

2,000 . | $11.300

4,650 4,650

Drug, oxamniquine (Vansil)




3) Snail Reconaissance and Control

Salary for 4 field workers
(CODR $145, USAID $45)

Salary for Supervisors
(GODR $240, USAID $80

Salary Agricultural Laborers when
needed

Equipment and Supplies
(mollusciciding)

Equipment and Supplies
(ergineering)

2 Disscoting Microscopes ($1,000ca)
Protective clothing

Molluscicide Niclosamide

(at 518.85/Liter)

BUDGET

2,000

2,000

2,000
500

50,000

2nd Year

2, 160

3,840

3,000

80,000

42.

2,160

3,840

3rd Year

___Total

6,480
11,520
6,000
2,000
2,000

2,000
500

130,000




L

Training for

Trip and Per Dicem for

Laboratory training.
n and fees for ins

dict

AEpidvmiologic,
gurvey trainin

fees

Materials

. _,_’_______———-‘__,_'_____———‘—-,___.,___,, [

snail surve

clinical
g travel

BUDGET

—_—

4) Tra

y and control.

two.

Travel, per
tructor

and field
, per dicm and

ining

st Year | 2nd Year

4,100

1,545

4,335

500

e

3rd Year

Total
4,100
1,545

4,335

500

§10,480



BUDGET

5)- Evaluation

44

Consultant for evaluation of
pr(-contro] studies (2 wecks)

Consultant for eval uation of control
(2 weeks) ’

Consultant for mid-survey cval uation

(10 days)

Consultant for final evaluation
of survey (10 days)

Consultant for final evaluation
of control program and design of
S5-year follow-up survey

2,300

2nd Year |

2,300

3rd Year_

3,200

4,435

. _Total

3,200

HRE 723

3,200

2,300

4,435

15,435




BUDGET

6) General

45

Pick-up truck

Jeep

Recdrd; and formulation
Officé sgpp]ics
Casoline,

insurance, repairs

Audio-visual /Promotional aids/Fees
for radio

lsp_Yagr‘

10,000
7,000
1,000

500

10,000

2,000

2nd Year |

500
10,000

500

_3rd Year |

500

10,000

]
i Jotal

10,000
7,000
1,000

500
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BUDGET

7) Biological Control Research
Project

One Field Laborer

One Technician (laboratory and field)
Minor ("quipm(:nt and supplies

Water ch(:m'i cal analyses apparatus
Tanks and concrete pond

Barb wire for isolation of snail
habitats

Used car and insurance
Casoline

Rounrip to Santo Domingo for
Consultant

Per diem and consultation fees for
Consultant ’

Honorarium. (J.Gomez)

1

46

st Year |

1,200

3,000
800

1,000
300

700

4,500
4,000

1,000
© 5,000

- 2,000

' 7n d v ear |

200

500
4,000

1,000
5,000

12,000

3rd Year_

1,200

4,400

500
4,000

1,000
© 5,000

2,000

- Total

3,600
11,200
1,600
1,000
500

700

5,500
12,000

3,000
15,000
6,000

460,100




1)

2)

3)

4)

5)

6)

7)

SUMMARY BUDGET

Snail Reconaissance and Control

Epidemiological survey and diagnosis

Chemotherapy

Training .

Evaluation

General

Biological Control Research Project

GRAND TOTAL

"$° 160,500

34,512
11,300

10,480
15,435
52,500

60,100

§ 344,827

47,
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CONCLUDING REMARKS

The strategy described herein cgntains plans covering many but not
ali of the 1980 SAT rccommendations., 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, determination of the
distribution of _B.: plabrata in the country is partially covered by the
snail reconaissance portion of the control strategy. Since biological
measures could aid 1.llé control cffort, we have included the rescarch
project proposal on T. granifera. This appears to be a promising biological
control agent as it will not scrve as an intermediate host for other
trematodes nor is there any known ecologic or cconomic significance of
this snail in the Dominican R .ublic. We would also suppliment previous
recommendations in supgesting a project involving the scarch for native
plants with molluscicidal properties. However, to retain a modest control
proposal we have chosen to defer this and the remaining research projects
for later consideration.

The principal 1980 SAT recomnendations for a population-based survey
and snail reconaissance are the basis for the recommendations. Tn fact
without such a preliminary evaluation we would discourage any ¢xpanslon

a
or cven continuation of the present control work. To avoid/continuing
of
drain/resources the training and surveys should begin as soon as possible.
Only then can details of an effective control program be executed,

Admittedly, we have made more genceralized recommendat itons for the
post-survey control period.  Without knowing the true cpidemiolopic state
detailed plauning is not possible.  Contingency planning for a variety

of situations might include an appropriate action but on the other hand
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could just as casily fail, Vhatever the programed schedule of control,
methods sholu]d follow the general guidelines set forth in the recom-
m(ex.]dations. Therefore, we strongly advise that details of the control
measurcs be reviwed when the cpidvmio]ogic and malacologic situation

is clear. Finally, the prograw chould be extended for two additional ycars
pending a carefully considered cvaluation. A final cvaluative survey at
the end of 5 yecars will be in order.

Tn this strategy we have allowed for the absorbtion of scveral
previous CEB funct fons into the general health care system. The avail-
ability of a relatively safe drug which is casily administerced precludes
the need for the formerly contralized (in Hato Mayor) treatment.

The previous centralization of treatment probably hindred move than helped
control of schistosomiasis by chemotherapeut ic measures. By training

other Region 5 SESPAS Jaboratories to do the MRCT, the basic framework

for diagnosis and chemotherapy of schistosomiasis will be preatly extended.
Furthermore, this system will allow greater utility of the existing
medical services. Levertheless, for control the CEB will be left with a
number of chemotherapeutic functions including popu]ati0n~bascd medication
where indicated and asscssment of treatment by the SESPAS clinics.

There does cxist a need for achistosomiasis control in the
Dominican Republic. While the present impact of the discase appears mi 1d,
it really is unknown. Of the other intestinal helminths in the bominican
Republic it has the potential of producing the most severe morbidity and
suffering. 11 it were to spread to cert ain receptive agricul tural arcas

it could additionally be of cconomic significance. Furthermore, the
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present program acts as a small drain of SESPAS resources and it would
be of great help to improve the functioning of this unit. Because of
the present perception of sehistosomiasis, we have proposcd a modest
program which will be helpful to other health services and in proportion to

the apparcnt importance of the discase in the Dominican Republie.
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XII ~~ PERSONAL CONTACTS

Santo Domingo
USAID:

Philip R. Schwab, Mission Director USAID/DR
Ronald F. Venezia, Deputy Dircector USA1D/DR
Dr. Oscar River, USATD/HAN

John H. Thomas, USATD/HAN

Eng. Elpidio A. Caba, USAID/HAN

Universidad Autonoma de Santo Domingo:

Dra. Mercedes Vargas de Gomez, Professor of Mcdical Parasitology
Faculty of Scicence
Dr. Jesus M. Alvarcz V., Professor of Veterinary Parasitology
Faculty of Veterinary Scicnce
Professor Josc Comez, Faculty of Science
Dr. Amiro Perez Mera (Also with RNational Statistics Office)

Seeretaria de Estado de Salud Publica y Asistencia Social
Eng. Gahan, Malaria
PANHO:
Dra. Maria lsabel Rodriguez, Country Representative
Ir. Francisco Lopez Antuiano, Malaria Advisor
PAHO/Washington
Hato Mayor:
Dr. Amaury Mendez Silfa, Director Subcentro de Salud de Hato May

Sr. Mauricio Abad (formerly with Centro para el Control
de 1a Bilharzia)



Dr.

Dr.

o4,

PARTICIPANTS

Emile A. Malek

Department of Tropical Medicine

School of Public Health and Tropical Medicine
Tulane University Medical Center

New Orleans, LA 70112

(Consultant with Amecrican Public Health
Association, Washington, D.C.)

Robert E. Fontaine

Schistosomiasis Activity, Helminthic Diseases
Branch, Parasitic Discases Division, Center
for Infections Disease

Centers for Discase Control

1600 Clifton Road

Atlanta, Georgia 30333

(Consultant with Centers for Disease Control)
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Community & Barrio

APPENDIX B

Community Water Contact Observation Record

Provence

Water Source

t2Be | sw, P1 Ba, WH WA

Observer

oL

Date_

Fi AM, Fo, Dr, Other "

Defacation Sites Man Comments
Cotic
N IR

Key; Sw=swimming
Pl=Plavinyg,
Ja=bathing

WH= washing hands

face or leys

WA=washing animals
Wl=washing laundry
Ir=irrigating

Fi= fishing

AM= alluvial mining
Fo= fording
Dr= drinking



SNAI

Date:

Name of Collectors:

APPENDIX C

L COLLECTION RECORD*

57.

Province:

Type of Habitat: River .
Ditch (canada) Swamp

Depth

Nature of Substratum: Mud____

Decaying Vegetation

Sun Exposure of Habitat:

Town:

Stream Irrigation Canal

Other ~ Approximate Width

Sand Rocks Gravel L

Other

Drainage

Humus

Snails Absent:

Snails Present:

LEgg Masses:

Aquatic Vegetation:

Species Size

Present Absent

Absent

Aquatic Vegetation: Present

Absent

Use of Habitat by Human Popula

Temperaturet

tion

PH

. Free COZ:D‘ B

In the Lahoratory

Schistosom: mansonl Infection

Other Trematode Tnfection in Biomphalarias

Dissolved Qxzypen:

in Biomphalaria:

\

Hardness:

Salinity:

g e e et e g S ot 2 < g S g g i

*To be filled out in the field

and completod 1n the Taboratory,






COMPONENT 1

l.- 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 RDS3,450,000
2) GODR RDS 207,000

3) Community participation RDS 34,500

4) Total $3,691,500



COMPONENT 2

2.-  HANDPUMPS
A.- For providing durable handpumps, manufacturad in the Dominican
Republic, under the HSL 11 Loan Amendment, to be mounted on the wells

provided under Component 1.

B.- For the same population and SBS coverage included under
Component 1.

C.- This Component provides for:

1) the finishing of 2,300 handpumps plus 46 spare handpumps
to include the pump complete with drop pipe, strainer, etc.

2) constructing a protective concrete apron for cach well
with an outer rim and sloping 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) dnstalling und testing the pump and well.

4) disinfecting the well

5)turning the well and handpump over to the local committee
with instructions on its use, maintenance and protection,

D.- The estimated cost breakdown is:
1) US Loan $§1,027,000
2) GODR Matching RDS 94,000
3) Community Participation RDS 282,000

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 1V.

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 he 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 RDS 132,000
3) Community Participation RD$1,3§Q{999

4) Total 2,300,000



COMPONENT 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 HSL TT Amendment,

B.— For a population of 400,000 which represents 40.37 of the
population covered by the 2,473 SBS promoters in Regions 1, 11, and IV,

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

D.- This Component provides 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 home 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 $1,600,000
2) GODR Matching RD$ 160,000
3) Community Participation RDS 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 1I;

3} kleven (11) person-months of TA over first 2
years of HSL 11 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.



COMPONLENT 6

6.- OPERATION AND MAINTENANCE BACKSTOPPING
A.- TFor providing under HSL I1 Amendment facilities and

training for the backstopping necessary for wells and handpumps installed
under lISL 11 and Amendment in Regions I, II and IV, as well as train-
ing to be applicd nationwide.

B.- For a population of 989,000 in thosc regions with extension

of training and manuals on a nationwide basis for a population of 2,108,000,
C.- This will provide backstopping, training and facilities for

the people served by the 5,400 SBS promoters in Regions I, 11717, and 1V and V.

D.-  This component provides for furnishing:

1) Three-wheel motorceyeles for the 0&M brigades to be established
in the threc regions plus one truck for cach region, with tools and cquip-
ment necessary for making minor repairs and maintenance in the field.

2) Fuel and maintenance for those vehicles.

3) Additional manvower needed to provide continuing backstopping
for the O&M of ecquipment iustalled under HSL 11 Loan and Amendment.

4) Training on installation and O&M of the cquipment for both
the 04M bripades and the local committee members charged with 0&4 of their
facilitics in Repions I, IT, and 1V, Manuals for the brigades and for the
local O&M people.

5) This conoponent provides for extending the training and manuals
to other regions of the country as O&M brigades are established.

0) Funds for O&M activities in Reerions T, 1T, 1V durine the
1life of HSL 11 Loan and Amendment,

7) Technical assistance in establishiing and training the O&M
brigades, and deveioping procedures and manuais,

E.- The estimated cost breakdown dor the services to be provided:
REGTONS CONATIONWIDE
Lo 11, 1V TOTAL

1) US Loan

Uss$ 5 90,000 g 90,000
RDS KPS 480,000 pps 37,000 ppg 517,000
2) DR Matching kDS 112,000 DS 8,000 gps 120,000
3) Community Participation Rhg 20,000 o RDS 20,000
4) Total 702,000 45,000 747,000
5) WASH TA (_20,000) ( 5,000) ( 25,000)

() Grand Total § 722,000 § 50,000 5 772,000



COMPONENT 7

7.- TRAINING OF SBS SUPERVISORS AND KEY SBS HEALTH PROMOTERS IN PRIMARY
HEALTH CARE/ENVIRONMENTAL HEALTH IN ASPECTS OF TRAINING OF TRAINERS PROGRAMS

USING TASK AND PERFORMANCE ORIENTED TRATNING/EDUCATION APPROACIES

A.- bevelopment of Task Asscessment and performance standards for
SBS health promoters, health cducators, commumity participation personnel,
operation and maintenance brigade personnel for upkcep of facilities.

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

C.- Development of training materials and manuals for training
of trainers for 7.A above.

D.- Training of trainers,
E.- Development and field testing of health educational materials

and manuals to be given to SBS persommel and left with SBS or family units
in SBS arecas of responsibility.

F.- Follow-up training/health cducation to SBS promoters/installation
brigade personnel as appropriate with emphasis on organization of the community
to be able to effectively aceept the training/health education.

G.—  Training of SBS supervisors, community participation personnel
and selected health provoters in setting up and continuing community mothers
clubs to discuss weekly or monthly topies of c¢hild health, nutrition, or
family environmental matters.,

H.- Cost Aspects:
1) US Grant $ 630,000
2) US Loan S 313,000
3) US Lean RDS 854,000
4) RD Funds RDS$4, 540,000
5) Total Loan/Grant $6,337,000
6H) WASH TA $ (100,000)
T.- Program impacts most hceavily on SBS personnel at national level

and in Regions 1, IT and TV but will also dramatically effect health regions
ITT and V.

J.- Approximately S4060,000 of US Grant compounent is projected to
be placed by USATD/DR PLO/T face sheet into WASH Tevel of effort contract
for purposes of obtaining professional services in guidance of the entire
training of trainers and training/health cducation proyram.  S&T/HEA will
provide $160,000 from its central funds to acsisgon the training trainers/
health cducation effort,  Moch of the rematning US grant and loan funds
will be used in-country for expatriate technteal aocistance in this cifort
for trainiag AlDs, for cquipment for setting up a training center probably
in Asua, and for initiation of various training pitots in small areas on
an expertmental basis. There will be approximately $30,900 ot prant funds
uscd, for providing vehicles for training activities,



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 mﬂny-miscellnneous support/transportation
costs.

L.~ This is an extremely important part of the HSL TI
Amendment because training/health education is not actually being accomplished
on a major or recuring basts. The SBS personnel are out there being
paid, and working, but considerably much more can be accomplished with
creasonable inputs of training/health education at this time to improve the
quality of SBS apnd O&M brigade persounel.



COMPONENT 8

8.~ THE INTRODUCTION OF 1.OW COST,LOW 0&M, APPROPRIATE TECHNOLOGIES
(EQUIPMENT, DEVICES AND METHODOIL, ()‘Cl‘ S)_INTO OPERATIONAL PROCGRAMS OF THE

DOMINTCAN REI'U BI ](, IHR()IIPI’ ]()(n] HANUlqA( ilIlU» i3 (H 1CAL ASSTSTANCE AND

DEVELOPMENT OF SMALL DEMONSTRATTON PILOTS TO 1 DEMONSTRATE, ONTTOR AND -
ADAPT DEVICES OR METHODOLOGIES TO DR

A~ Cost Aspects:
1) U3 Grant $ 260,000
2) US Loan $  25,0C0
3) US lLoan RDS 90,000
4) RD Funds RDS 75,000
5) Community Participation RDS 15,000
6) Total § 465,000
7) WASH TA s ( 80,000

B.- Nature of Program

1) Fmphasis on local private sector production of equipment
to support DR operational programs.

2) WASH technical assistance in local manufacture and quality
control, field pilots. US grant funds placed by USAID/DR PIO/T into
WASH level of effort contract to obtain professional technology transfer
services from WASH contractor te imp]umcn[ project component,

3) Emphasis on low cost, low O&M devices and methodologies
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 included for 20 rigs.

2) Lew cost howe treatment, disinfection and storage units
for individual houscholds. Approzimately 100 units with field pilot.

3) SEA wave powered water pumping and desalination unit
for coastal villapes or arcas currently having brackish water (belbuoy
system)- 20 units in local manufacturing and ficld demonstration pilot.

4) Riser type,water scal Tatrine toilets to fmprove over
pit latrine now being used.  Includes Tocal manufacture and pilot of
600 units.



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 IT and HSL II
Amendment field pilot for 25 communities.

6) Hyvdraulic 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 brackish water for individual homes in
high salinity arcas of DR - low cost approach,

8) Introduction of the no plumbing recycling toilet for
urban situations where no sewage exists - 20 units.
9) Multiple air lock accumulator and pressure relief

valve for local mamufacture and field pilot of 20 devices.

10) Field pilot of 200 individual family robovalves and
Fordilla valves (evaluation) for field testing., Robovalves made in Ecuador
under S&T/HEA TA program. Fordilla valves bought from US.

D,- Close workingrelatiounship with ST/HEA envisioned on this
component .,

b= US Loan funds ($ and RD) to pay for local costs of devices
to be manufactured and installed tn DR.

F.- Emphasis of this element is to do things better with less
nitial capital exp nse and lower &M costs to communities and to operationally
introduce these devices into the mainstream 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 RDS 15,000
4) DR TFunds RDS 60,000
5) Comm Participation RDS 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 operacing in about 30 communities within easy
access to the ROA Center.

3) DR personnel as well as personnel from
throughout the werld 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 pevsonnel
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 tc see, the
setting, the characteristics of communities and a case
history on the community intervention to he 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 cnvisioned here.

10) Bstimate program input to DR economy at $800,000
-- 51,200,000 annually from third world participants
attending center activities.

11) Center would also give special 2-week courses on
PHC/ENVIR. HLTH in rural communities 4 times a year for DR
or other interested third world participants.
Bilateral/Multilateral 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 sclientist, 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 MANAGEMENT FOR SBS/ENVIRONMENTAL HEALTH PROGRAMS IN D.R. TO SUPPORT
EFFOR.S EITHER IN PLACE OR PLANNED AS A RESULT OF HSL T, TT AND II
AMENDMENTS

A.  Cost Aspects

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

B. Nature of Assistance
(1) Teaching power of Apple II micro computer approaches to
strengthening and improving implementation of complex projects.

(2)  Teaching C.P.M. techniques for procurement and using computer
to stay up with deadlines on projects.

(3)  TImputinyg epidemiological/demographic information for analysis
and trend/statistical analysis that has been gathered for several years by
MODR health promoter personnct,

(4)  Statistical/output analysis to describe quantitative impact
of different objectively verifiable indicators for impact analysis.

(5) A multitude of other possibilities.

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

Do Approximately 59,000 to be spent on WASH purchase of Apple TT micro
computer, EPSOM MI-BO/FT dot matrix printer/plotter/grapher, one 13" diamter
cathode prav tube video display, two disk TL floppy disk drives and various
programmed software and teaching software.  Equipment to be left with GODR
under control of Mission after training and demonstration takes place.

. Estimate of time requived - 14 person months of time over a 2 year
period.  Tn and out technical assistance. Initial technical assistance period
for 4 person months duration estimated.

F.  Dom. Rep. funds used to provide salary and local MODR officials with
support while they are heing trained in use, programming and data input/output
techniques.  Also pavs for data coding and data input/analvsis of SBS/ENVIR
HLTH program data for improved management and analysis,


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 cstablished
by the loan.

B. For the population covered by the 2473 SBS promoters in Regions
I, IT and TV 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, I1 and TV,

C. These professional services will assist in the development and
implementation of the methodologies and techologies, during the assignment
of the sanitarv engincer, as a bhasis for the remainder of the program to
provide adequate water supply and sanitation services for the people served
by the 2473 SBS promoters in the Regions 1, I1 and 1V, and, as time permits,
for consultation on WS&S services nationwide.

D. This component provides for:
L. The professional services (for 2 1/2 vears) of a competent
sanitary cngineer, 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 engincer.

3. Four trips outside the country during his assignment as required
to backstop his activities under the loan,

4, Supplies and equipment he may need to carry out his assignment.

5. Assistance by the sanitary cenginecer in the training aspects of
the program.

E. The estimated cost breakdown is:

1. U.S. Grant $145,000
2. U.S. Loan $ 12,000

RDS 43,000
3.  Total $200,000

4, WASH Technical Assist. $(15,000)
5. Grand Total §215,000



COMPONENT 12

12, - PROFESSTONAL 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 HSL
1T Loan and Amendment at all levels including national, regional, SBS promoters
and community.

B.- For the training of staflf needed to implement the project and
programs [inanced by HSL I1 Loan and Amendment to scerve the population covered
by the 2473 SBS promoters in Regions 1, 1T and TV, namely 989,200 people. The
training courses and materials will be available to participants from other
regions of the country as space is available.  The trainers required for training
the staff mentioned above will be developed with the assistance of the professionals
furnished under this component.

C.- This Component provides for:
1) The professional services (for 2 1/2 years) of a competent
training expert, cxpericenced in the development and implementation of task and
performance oriented training programs for rural water supply and sanitary programs

and projects in developing countrices,

2) Transportation, lodging and per dicem, as neccssary for the
traning cxpert,

3) Four trips outside the country during his assignment as required
to backstop his activities under the Loan,

4) Supplies and cquipment he may need to carry out his assignment.
Pl ] y

D.- The estimated cost breakdown is:
1) US Grant $ 145,000
2) US Loan $ 12,000
RDS 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 (540,000)

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 USAID/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
collect.ion, analysis and planning;

4) Ground water/water resources assessment and
planning;

5) Technology transfer assessment and planning;

6) Tnfrastructure 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 succescful - 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.- BEffort backstopped by WASH contact Coordinaticn 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 G-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).



