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Thi. tb •• l.; ".scribe. a pr~ject con.iating ot the 

application of an ·upgrading proc ••• • to 1ft .. iating Iquatter 

, ' 

\ aett1 •• ~nt located in the Doainican Repub1ic. ,Tbe .~ of the 

project i. to upgr:a"e the environ..nt.1 qga1itT' of the' ~ 

. \ coaaunity, and to illProv:e the h.a1th of ita inhabituta 

thr6Ugh the app1ic.tion of ai..,le .anitary technologie. in 

~he area. of .enit.tion, .01i" v.ste, v •• te "ater draiûge 

\ 

, . 
a~ "ater supp1y. '!bi. voutd aerve the purpo.e ~t rai.in9 b 

the iving standard of the .e~le~s a lev ate,. elo •• r te ~be 

appro atandard. of .anit.tion. Tbe u"rading oPtioJ 

propos are kept "ithln the .ocio-eoonoaie context of th. 

aettl-*-nt to avoid confronting the group vith alternativ •• ?· 

beyopa their underatanding or eoono.io power. (, 
4 ' 

The, pro ct trie. IlOt on1y to upgra4. ,the pby.l-cal·, 

a.pecta of squ ter: .vtlaenta, 'bUt alao to coaunieate t=o 

the .. tt1ers a ft ,v approaoh 1,_J~th.ir. evet'y"., proble .. , to 
, 

\' _üe the. a"are 0 the,ir capacity to cr.ate MW id ... , the . " 

po •• ibility of fiDdi 9 practical solutions and 'th. t.portanoe 

o'f ~unicatin9 the .. tbod. l •• l'nad to other •• ttl_nta. 

, . 
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un proj.t qut: conal.t. cS .. l'a,.llcatlOll cltun . 

evelopptiMnt- progc ••• if poul:' ua bi .... 111 • 
.. 

• 1tu' e. Ré bli • Do.l.lc.l ••• 

L'obj.ctifl --'110J:'.~ la quallt',de 

la-

habltant. à,trav.r. l'application d'une technologi. sanitaire. 
, ih' 

.1111P1. dau 1 •• "'ln •• ,.uivant.. .alubrit'., 44oWt8 

.011d •• , drain ... etea .. u ri.iduell •• et, _ fia, pout'90il:' 
. 

la ~.aut' d'un .y.t ... d'.au potable l",re.e~ plua en ~ 

accord a •• c 1.. DO~ aanitair.. reCODftD18 afin d'a.6lioc.r . 
1.. oonditlona de .1 •• 

L.. d1v.l:'. peoj.t. pour un "'lio~t p~~ ... if 
" 

dolv.nt .. ..lnt.nlr cl.... 1. cont.t. aoclo-ecoDOlllque cie la 

co.unaut' en qu •• tlon afin de De pa. propoaer: •• alt.ma

tiv •• qui Ifoieat au~.là d. .. ,ColIPnhen.ion ou de ... 

po •• ibilit'. 'co~qu ••• 

A part l'aspect pby.lque du pr:ojet ,11 faut aoulign.c le 

propoa •••• nti.l. ao.-niquèr aux babitant. UM lIIOuyelJ. 

approcb. a a.. p~Obl .... quoti4i.~a~ 

'e. ~renclre aoÎl.clenta de l.ur capacit'. d ·.~cer: de . ~ 

ROu.elle. id' ••• t d'_riel' c •• i"' .. · a, 1'u" atPlio.'. 
" OOft"ete laf1n de pou~ic !.tr. pa~t a cI'lUte •• '. 1 ....... 1. 

/ . 
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1W1aœuctI(W 

Wh.n .quatter aettl •• enta are atudied, in particul.~ 

tho •• with the vorst houaing condition., on. find. tbat th. 

hou... th .... lv.. are not realff the .ain probl.. tbat 

•• ttl.r. face. No .atter vbat the quality of th. boer •• i., 

It i. an acbi.v ... nt for th. Httlera aine. th.y bave ~.9ed 

ta provide th .... 1v •• vith a .helter of their dVn. • . 
Tbia i. not. ta a.y that th. hou.e. do IlOt nead • fr •• t 

d.a1 of illprov_nt, but that tbe" are oth.~ a.riou. 

p~obl ... , .uob, a. tb. poor eftvironaental aanitary qonditlon. 
" 

tbat .xi.t in tbo.e ar ... , that ne'" .ore uq.nt att.ntion. 

than the ba~ly oon.tructed bou ••• th .... lv ••• 

Pool.' env i rOllll.ntal .anitary conditiou affeat thé 

•• ttler. dir.ctIy, ainee an unb.aItby .D"ir~nt ProIIOt .. 

tb. tran_i •• lon of ~ariou. dl....... ft.. coDditiona alao 

bave an lft4irect .ff.ct OR tb. "cio-econoa1~ atatua of the 

•• ttIer., beoa".e b •• ltb, once lost, brill9. about a laek of 

int.r.st !or·~h.r .. pect. of daiIy 1if •• 

!Ile objecti .... o~ tht. th •• t. ~. to pr..... the bealtb 

of th. tllb_ttant. of 1IH91D~ .. tt18.ata. .ad to ~t. 

tIIe. 1.t .. ra! ~t of tJaeae. ca Kaalti_ 

pr:oce.. of ooat.l..... ..lal ..01_1_. 
• 
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1 ~1. ,obj.ctive viii be att.lned tbrouth the application 
. 

of .1~le teehnologie.l innovation. ta ,the .'leeted are .. of 

vork. Ther are: 

.) 'S.nit_tion' 

b, Solid vaate and dr.inage 

e) Sol id Wa.te ~r •• t •• nt 

4) .ater aupply 
• 

'rb.r. are .any di ffer.nt approacb.. tb.t CM be tak.n 

toward. 801ving hou.ing probl •• and the condition. Inherent 

to tb.ir .nvironaental .urroun41ng •• In thi.' ca.. .th. 

proca •• of upgrading bu be.n cho.en ov.r th. oth.r., bec.uae 

it d~ not incr.... the nuaber of hoa.le.. people through 

d •• truction of the a1r •• dy exi.ting re.oure... !h. upgrading 

.pproaeh tak.. .dvantag. ~f .11 availabl. r.aource., even if 

th.ir conditlon. are vell below acceptable .tanet.rd.. It 

tben illlProv... tb_ 

po •• ibillti •• '.t hand. 

~ 

frOII tb.re on, according ta tb:. 

tb.r. .r. int\.r.nt 10.... in bigh .tandard project. 

whicb are caulad on witbout takin9 into .ccount th. fact 
, , 

that peopl. algbt DOt be r.a4y for t.... ft... 10... .r. 

avoided by u.iog th. upgJ:adin9 appro.cb. In... e •••• , tb • .. 
~ l ' 

u.r. Invol v4td in higb .tand.rd proj ect. ba.. • •• ntaall)' 

~ju.t4td tb. project~ ta tbeir 0Ifft li vi... atand~4., ratber 

than rai.. th. Ir , l~vill9 ataadarda to _t tb. pnjeeta' 

.xpect.tion •• 

tIIl. doea.DOt 1 .. 11 ••• 11_ ..... lat .. _ ta. tan d 
« <. ' ' 
th. ..tt-lera to laite&- 11 .. 1.. R ....... , ... lt ... ttaat.' 

tbelr ablllt, tG ... t tG ..... ... 

• 
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,~iQ.c.e22& .... rr .......... ______________________________________ . _________ .~ 

3 .' • , 
that var"ious factors neadad, to change the bahavioral pattern. 

of a co .. unity· were not taken into account: ln short, in 
-l> 

high standard projeçts, settlera and their needs were not 

given the considerÀtion they deaerved. 

When the squatter communities have assimilated the 

change. that have been taking place, then, and only then, can 

another atep forward be taken. In this way, the groups of 

inhabitants will not have to face optiona that .ay create 

conflic~ vith their life patterns, backgr0und and 

traditions. 
• 

TO get to know the reality of squatter settlements, and 

also to .&ke thi. vork applicable ~o diverae co_uniti.. in 

situations siailar to the one described in the firet part of 

thl. th •• i., a atudy' bu been made of, an ezlstlll9 co.unity 

locat4Kt in an urban cont.xt. Tbls •• ttl ... nt illuatrat.a 

th. typicaJ cbaract.ristics r.pre,.ntative of vast ar ... vith 

.nvlroa.8ntal •• nltary probl .... Tbe' study includ.. a 

d •• cription of tb. fOllowing aapects: 

a) Location of th ... ttl •• nt •• 
b) Jbyaical cbaraçt.ri~tic. 

C) 'fYpe ad quality of .xiatin9 buil4! .... 

d) .Social' and pbysical organisation of tbe -.tet.ta 

.) 8acJcgroUDd aDCI tra4itiolUl 

'" 
, " 

fti. _ralcal, .. lo-eeonoa1c ,Md éultll&'~ atudr 01, the . . 
• Jo 

_t~l_nt. penalta. _ ~.taaaiat d tIIe Ille patt ... ,' " 

..... t'" 1l1d....... of .... 1 .... "'.... of ..... t_ 
;--

, ' 
-- ---- ---- ~ ---~ ~---~--- - -~,-- -~-

a 
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, 
co.-uniti ••• Thia also allowa a selection to be made of the 

a.pecta that need to be upgraded, at the .... time avoiding 

any lapo.ltlon on the life style of the dwellera • 
. 

Tbe squatter •• ttle.ent nued La Zurza ha. been choJlen 

becaua. it 1. large enoUCJh to repre.ent aIL aspects of a 

typical •• ttle .. rit, and because the basic aoclo-acono.lc 

intoraatlon va. availabl. trom tvo groups of atudent. of the 

Oniver.ided .ecional Pedro aenriquez Urena, which during 1974 

and 1975, conducted .uney. in the aettle_nt. 

In ..... ry, thi. the.ia con.lata ofl 

.) 

b) 

. 
8oeio-econaaic, cultural and pby.ical ~ification 

and d.scription of .. e.iating equatter- .e~tl .. en~. 

Identifieation and description of tbe pertlaent 

.... irOftMntal aulèuy option •• 

c) IJp9radiD9' proItoeala -Wlled througb a pncMa ot 

tecbnololical iDD09atloft. 

" 

. ' 

.. 
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Chaptel' 1 

LA lOUA' SQQAftBR SBftLIIIEft 

1 • 1 PHYSlCAL CORDI'fiORS 

1.1.1 Location 

La Zurza is a squatte~) settlement 

northern part of the city of Santo Domi 

5 

side of the Isabela River. This land was owned-by the family 

of the dictator Rafael L. Trujillo, who governed the 

OOainiean Republic for thirty-one years betore he was 

•••••• in.t.c! in 1961. In a .eries of interviews vith Ing. 

Raon "ea Lopez-Penha, Dean of the Bngineering 'aculty of 

th. Oniver.idad •• cional Pedro Benriguez Urena, it va. 

le.rne4 that, abortly .ft.r Trujillo's de.th it w ••• ugg •• ted 

tb.t othis lan~ of, unique be.uty be tept in ite naturai etat. 

u a pUblic: park, u it bad lot. of tr· ••• and gOQd ni_ing 

.pot. of vbieb La luraa vatar apring vu the .oat be.utiful ~ 
, 

(lt 1. after tbi. ..t.r apring that tb.' exl.ting squatter 
.-

.ettl ... at ia ne..d). Bove.er, thi. land v .. Dewer -.de into 

a park and over the y •• r. tb.t followe4, l~tle'by littl., it 

... eneroacbed CIl by t.igru,t. rroa th. rural ' .. a .. who ~ 

to the clt~ ia .aànb of. better o*rtuait~... It WM Mt 
, . 

__ Il '"5, the y .... of the Cl.U "wO~lOft, tbat: _ive 
""-. x .. 
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CI\« Qf Santo Domingo 

1.2.3,4. bridgea ( , 
\. 

Carlbbean Sea 
Map 1 

-La Zurza" Lp,cation in the City of Santo Domingo 
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invasion turned thi& area into a squatter settiement. 

During the mid-1970s a saa11 public housing project was 

built (Map 2) at the entrance to the squatter settlement. It 

consists .of four buildings, four stories high, each 

containing eight apartments. Since then no more housing 

facilities have been built in this area. 

1.1.2 TOpograpby 

The area occupie~ by La Zurza is eight hectares. It Is 

inhabited by 4,256 persons (1975) whlch is equal to a high 

density popu1atl~n of 655 persons per hectare 10. Most of 

th!s area consists of steep slop8s that make the site 

iOPQ9faphy very abrupt vith great differences in elevation. 

Figures 2, 3, 4 and 5 91ve an idea of hov ste.p this land, 

really Is. Stepa car.ved iato the ground (1'1g •• 2 , 6) .ay be 

found in lIIany areas. Somet\mes, vheft theae are on a aain 

path, wood ia u.ad ta prevent the stepa fra. breaking (Pig. 

16). The purpose of these .tepa is ta faciI1tate acee •• ta 

the steepest parts of the .ettle.ent. In Figure 3, if the 

children in the foreground are colÇared ta the land by tha 
l 

riverside, the'overall differance in leve1 of the area can be 

appreeiated. Tbi. lovet part land will he ealled the 

-Law-land-, ail it i. found at the lawe.t 1evel of the site. 
" -

If it i ... auaed ta be at elev.tion 0.00 a, the higb;~l level 

woulcJ be 45.00 • (Map 3) r 
Pigure. 4 and 5 ahow 1.vel 

d1ff.rence. iD th. other are •• of the .. ttle..at. 
\ 

\ 

bill ..... 
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Reta1n1ng walls (Fig. 4) are common 1n the area and are made 

out of di fferent materials such as stones (P1gs. 4 , 5), car 
~ 

tires (F~ 13), cement blocks (Fig. 14) and concrete (Flg. 

7) • 

Changes in the natural topography of the terrain are due 

mainly to al terations made by the settlers thelDselves, and 

not to natural earth movements. These al terations are found 

on the steepest slopes (Fig. 8) where the settlers form 

terraces to build their homes. As seen in Figures 9 and la, 
\ 

these terraces vary in size dependlng on the house to be 

bui l t. In the lower left corner of Figure 9 the roof of a 

house can be seen; this ia one entire storey below the first 

house. 

1.1.3 Soil eo.pnaitioa 

The soil in the area of La Zurz~, ls co-.po.ed of 90t 

calcium carbonate and 10\ organic claylO. Tbe poor 

absorption capacity of this type of soil cau ••• .,at of the 

rain and wastevater to relllaln on the surface of th. terrain 

making it muddy, and dangerous to walk around. Only the 

steepne8s of the 

waters (Pig. 11), 

site, which a1lows the rapid drainage of 

reduces the problem of sta9ftant wlter 
j 

pools. This -natural drainage systemW causes great erotaiOn 
\ 

to the terrain, however, and has created numerous ravine. and , 

guilles. 

\ 
'\ 

J , 

.", .. 
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Apart fro. this -natural 
l' ,\ 

drainage system-, no other 

system exists. Due to the steepness of the site noj's't"agnant 

vater is found in the area except for that shawn in Pigure 

12, vhich is on the Law-land, vhere the vater table is high. '" 

Notice that an old foundation and part of the floor of an old 
>. 

hou se are part of the reason for this still-vater pool. 

Due to the over-population of the area, so.e houses have 

been built over the drainage gullies (Pigs.13 '14). In 

Figure 13, besides the house built over the drainage ravine, 

a retaining wall made of car tires can also be seen, as vell 

as a fev carved steps protected vith precast concrete foras. 

1.1.5 Solid ... t Collection 

Drainage ravines are al80 used as waste diaposal ar ... , 

because a foraal solid vaste collection .y.t.. doe. not 

exist in La Zurza. Garbage ia first collected in th. bou ••• , 

in 19 litre cooking oil cans (Pig. 15), and wben th .... are 

filled they are eçtied in the ne are st ravin •• Garbage is 

then vashed down the hill by the dra1ning stora and vute

vaters. Because of the irregularities of the ground, aucb of 

the refuse gets stuck (Pig8.13,16,17 , 18) cr.ating a 

favourable envirolUlent for ra.t8 and other pesta and inseet"., 

and producing a con. tant , unpl.asant 'Odor. Becau.. of th. 

aite 's topography, th. ab •• nee of road. and the lacJc of 

1 
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Arvlc. froa tb. city, thi. i. tbe only alt.rnative tb~ 

.ettl.r. ba". for cU.po.iDg of tbelr garbag.. ln .pite! of . 

tbi., .. i. clearly notic.abl. in th. photograph., the n.t \ 

of tbe .ettleMnt i. kept fairly clean by it. inbabitanta, 

"bo th_el"e. are alao cle.n-looking. 'C 
On figure 39 a .ign 

put up by the .ettler. read.: ·Cooperate to .aintain th!. 

place clean·. 

1.1.6 .ater Suppll 

Squatter •• ttl_nU r.r.ly get any •• te~./ .ervice froa 

tbe city, and even wben tbey do, it 1. of the .o.t prec.riou. 

type. Ifater .upply in La Burza i. not only acarce but aleo 

difflcult ta ace •• a, .. the only source of potable .ater i. 

located in th. uppera:>at p.rt of tbe .i te (llap 4). Ixcept 

for • f." .ettlera "bo h.ve illegally built tbeir on piped 

".ter 1 in •• , ail baye to go to the top of the hi 11 ta ,et 

".ter. Tbe alternative i. ta ua. tbe v.ter spring. 01' ri .. r 

v.ter, botb of vhicb are contuinated ( ... page 17). t'ba 

•• ter .a.ple. analyzad, "er. talt.n by tb. .utbor in two 

different pl.ee. of th. river, on th ..... day. One • .-ple -

half a litre of vatel' - v •• talten wbere th .. river an4 tb. 

vatel' .pring .eet, on La Buraa a.ttl_ent, the other .... 1., 

al.o hall li litre ol v.tu, v .. talc_ ... !ev -t.J' .... tr_ 

the .ettl ... nt on tbe oppo.it. ri"er.ide. !be laboratOQ 

!reported larg. quantitle" of I.COli Ncteri. aalold .•• , .ad 

coneluded that th ..... t.r ... a1ya" la not _ltab1. for ..... 

I-''i\ô>, 
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C:OUUllPtiOft • 

1'be tub at ·tb. upper.ost part of the settl ... nt "ill 

b. r.f.ned to .. th. _\.rvoir. 'lbis con.iats of two _tal 

tanks .ach vith a çapac:ity of 9.4 .3 (9,400 L.) of vater 

"hlcb they r.ceive fra. th. city aqueduct for two bours'or 80' 

par day. Tbeae tanks are fenced around and people qet the 

vater trom tvo vater taps at one end of each tank (Pig.20). 

In Pigures 19 and 20, the containers used by the aettlera to 

carry and store vater are shown. ~ • .ost oo .. only used are 

4 litre plastic containera. A8 c.n be seen in Pigure 20 tbe 

opening of th ••• centaiitera 111 too _al1 in relation to th. 

vater tap, vhich cau.e. a great los. of the alr.ady .care. 

vater and cr.ates pools of "ater r1ght uJlder the vater tap •• 

It ill therefore not po.slble for anybody to get vater vitbout, 
, t 

gettlng vet. Tbis pool of vater i. u •• d by the settler., to 

do their laundry (Pig_ 21) - the ba.in t~e vo.an i. using is 

called a Wbatea· and i •. 'alao uaed for bathing. 

"ater ahortage i. not only 

.ettl ... nta, but to the vhole 

a proble. for 

city of Santo 

aquatter 

Doaingo. 

'rbrougbout tbe city, .ater .ervice i. .uppliee! (by .ectQr) 

for one to four hpura daily, after vhich period the aqueduct 
/ 
.erve. no .ore "ater to tbat sector until tbe n.Kt day, or 

, 

even until a fev daya later. '1'0 c:ope vith thi. probl •• , 

.a~er .torage facilitie. are found in eacb bou.ebold. 

Depead~ft9 on th.ir ecbna.ic capacity eo.a. uae ditferent types 

of tanka ~ and tait. tbe vater out vi th a ~all"er reeeptab1e, 

wlri1e othera u.ae .Wlar tanJra (oil ck .. , .. l:aeIItoa taraU. 
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fibergl ... unit., etc.) bat put th_ on the roof. A puap is 

usee! to fill th .. and then the vater OO8.S down by~ravity, 

by a hoae or the pipe ayat... Another co_on solution ia 

underground ciaterna vhich differ in capacity. Theae are 

filled and then the vater ia puaped to the houae through the 

house s,.tea. With thi. type of solution, aIl water fraa the 

aquaduct goe. to the ciater.n and froll there to the tapa. 

!bo .. houaeholda that can afford it, build wella and connect 

th_ to the ciatern 50 t~.t they can fll! it in ou. the 

aqueduct providea no vater. When the aqueduct plS'ovides no 

vater, ciatern-trucka sell water at the rate of 0 S 

$10./22,730 litres. Municipal trucks give this .ervice fr .. 

to the pooreat area. of the city. 

Tbe ayat.. of water aupply usad in La lurza ia not 

adequat~ .. it ia locate<! very far froll the vast sajority of 
1 

th. aetttera. Tbere ia a graat los. of vater ainee the tapa, 
1 

once o~ned, are hardly ever clo.ad unt i 1 tha Res.rvoir ia 
/ 

e~ty. ~a aettlera bave built their own piped .ater .yata. 

Mde of polyvinylchloride (PVC) pipe •• Tbes. ayate .. are 

illega11y connectee! to tbe city aqueduc:t and are ea.ily .eaft 

(,19a.13,17,19 • 22) aa they are only partially buried. Bach 

pipe bas it. 0Wft separate conqectiona .a4e by each owner, 

.&king th. lack of co_ Inity organisation Obvious (Pig.22). 

ft. vater tep i .. usuall)' placed out.ide tpe 4Iou .. near the 

kltchen ar.a (Pig.23), and a bo.a ia soaeti •• connactecJ to 

,et vater in.ide the bouse. 

A fev yea.;. ..,0, a _all .ay.ta of fi va v.ter tapa 
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.. 
existed in the settlement. However only one was found by the 

autbor, although the probable location of the others is shown 

on Map 4. These taps were bldlt by the municipality in the 

early 1970' s, but since nobody from the municipality' or from 

the settlement waS' directly responsible ,for their 

maintenance, these taps stopped funetioning quite soon a'ter 
t q 

their installation. This example makes very clear the 

importance of good maintenance. 

La Zurza water spring is contaminated, but this fact 

does not prevent the use of its waters for different domestic 

uses such as, laundry, bathing and reereational swimming 

(Fig. 24). 

1.1.7 Sanitation 

1 
Due ta the higb level of contamination by excreta, 

sanitation ls the MOst important environmental problem faeing 

squatter settlements. At pr4sent the methods of excreta 

disposaI used in La Zurza are pit latrines and open air 

defecation. "'he pit latrines used in the settlement are of 

the most rUdimentary type, not even close ta the minimum 

sanitary requirements. They are a1l of the same type, a pit 

duCj in the Cjround, 2.6 m to 4.0 m deep, lined with cement 

blocks ta prevent caving in. A seat is sometimes placed on 

top of the pit, around it an outhouse is built lFiqs. 2S , Y""" 

26) . The material used for construction of the latrines are 

the same as thoae used to build the houaes, i. e. palm wood, 
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F 19. 26 Fig. 25 

Latrines are built in the 
moat precarious pl.ce •. 

Garbage can used to cover 
the latrine hole. 

Fig. 27 

Privacy i. very hard te g.t 
due to lack ot .pac •. 
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gal vanized metal, thatch, cement blocks and heavy cardboard. 

According to the settlers interviewed by the author (28 

persons) the life span of a pit is ten to fifteen years. 

The location of the pit ls always in the rear with 

respect to the house and as far away as possible from it 

(Flg.27) . Due to the small function'al area required by 

latrines they are frequently located lndiscrimlnately, and in 

the search for privacy they are sometimes bullt in places 

that risk the securlty of the users. In Figure 25, notice in 

the upper right hand corner the ladder that gives access to 

the latrine. 

Lately the population density in the settlement has 

grown sa rapidly that ownership and control over the latrines 

has become virtually impossible. This has created a careless 

attitude on the part of the settlers tovards the l14intenance 

required for the latrinea, and also tovard the construction 

of nev facilities, as the inbabitants know tbat soon after 

anyone builds a unit for private use it viII beco •• 

a.ai-private. 

In La Zurza there are 70 latrines to •• rve 657 

fuilies. This i. equal to one latrin. for every 9.4 

!aailie •• Bovever, as latrines are not u.ed co.-unally but 

privately and seai-privately, thi. le av •• a qreat nuaber of 

.ettlers witbout acce.s ta any facility. Tbe.. people are 

forced to pratice open air defecation, a habit that in suc:b 

den.ely populated ar •• s, repr ••• nts a high riak to the 

inbabitants' bealth. 

.' 
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In L. Zurz., indiscriainate defeeation is a reeent 

custom whieh started with the rapid growth of the population 

that took place in 1979. Precise information on this subject 

is not available, as Many settlers will not talk about it. 

Durinq the first vis i ts to the area early in 

1979, excreta was not seen lyinq around, except in the 

ravines: the co .. unlty vas kept reasonably clean by its 

inhabi tants. However, on visita later that same year, the 

situation had deteriorated so lIuch that it was i_ediately 

noticeable on entering the settlement. Buaan waste and other 

types of garbage vere scattered around, which could be 

attributed to the rapld population growth and the resultill9 

overcrowdinq, which by tbis ti.e had reached dangerous 

liaits. The need for aore latrines is obvious. Open air 

de fecat ion is less danqerous in rural areas beeause of the 

10. population d.nsity, but it is highly dangerous in urban, 

overpopulated ar.as, beeause of the hiqh risk of environ

aenta! and personal contaaination23 • 

1.1.8 RoMa 

Pour different type. of roads constltute the road 

network of La Zura.. The.e are:- street., dirt roads, pat~. 

and alleys (Map 5). A description of .ach type follows. 

In La Zurza, streets are only found in the upperllOst 

part of the settle .. nt. Tbey have a width of aix .. tera and 

are usually paved or at le.st lev.lled with tbe Adequate 

l 
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a.terial, but although their intended W1e ia for autoaobile., 

aIl typ.. of other activiti.. talce place on tbea. 'l'hey 

funetion as a playground for children, for busine.s and for 

aocial encounters. These activities and non-aotorized 

vehicles slov down the apeed of the traffic (Pig. ~8). 

Dirt-ro.da are smaller than streets, their vidtb varying 

fro. two to four .. ters. They are liaited by the location of 

the hou ses on each side and have no aidevalu or guttera. 

Bven though in an eaergeney they oould be uaed for vehicular 

traffic they are used predoainantly for pedeatriana. In 

Pigures 29 and 30 the varying vidth can be seen and also the 

lack of paveaents, sidevalk. or lightlng, vbich aù.a it 

difficult to valk on tAea at night. 

Patta. aay he conaidered as branches of the dirt-roada, 

generally uaad to join .. aIl group. of f .. ili... Tbeir vidth 

varies betveen one and tvo .etera, and they cannot be u.ee! 

for v.hicle •• Tbeir pbysical condition is very poor, and 

threatens the safety of pedestrians. With the abrupt change. 

in levels thia situation voraen. at night vben there 1. no 

lighting ta .ee tbe irregulariti .. of tbe ground. In Flgure. 

31, 32, 33 and 34, different path. are shawn. In Pigure 31, 

a fence .. de of l.ft-o.er .. t.rial hu been built to .protect 

the settlera fra. f.llin9 loto one of the deepest ravi",.a of 

the area wbich ls beaid. the fence. Figure 35 .howa one of 

tbe .any bridges that the inbllbitant. bave built over the 

drainage l'avine. and gullie.. OthE' bridg .. cao be aean in 

Figurea 5, 17, 18 and 20. 

-
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Ult178 ar. locateeS bet.een hou... and have a .i.4th of 

O. 7 to 0.8 .eter.. '!bey link dirt-road. and path. and al.o 

.eparat. one houae fro. ·the oth.r. 1'hey are dangeroua and 

unCOllfortable and create privacy problelU because of the 

pro.i.ity of the boua •• (Piga. 35 , 36). 

1.1.9 80uae Coa.tructlOD 

Ali tbe houa es in La Zurza CM aIl be con.iderad to be 

tb. .... type of structure, but .t different st.ges of 

dev.lo.-ent (Diag.1). This type of bouae originated in tbe 

rural .rea and its basic structure (Dlag.2) conaists of 

wooden posta and be ... set ln a rectangular ahape. Ta tbese 

baaic abapea other roo .. are added according to the needa and 

poaaibill~ie. of the own.r. 

'l'h. uae of a rural type of hou.ing uni t in an urban 

environaent la not.8ucprialng conaid.ring the fact tbat .,at 

of the inbabit.nts in thi. squatter aettl ••• nt co.. fro. 

rural .r.... Tb. diffe~ence bet •• en the, urban and th. rural 

boua. Il.. b •• ically in the conatruction aat.rl.la u.ed and 

in the poorer qgality ~f th. urban hou.e. Rural hou •• a ,re 

bu11t .a.tly of organlc .. terial, while urban aquattera have 

ta aubatltute for th... .ateri.l. froll conatruction ait •• , 

factorlea or .. aIl indu.tri... 'l'be d1fference ln quali~y, ia 

alac due ta tb. .ecurlty of land tenure tbat rural- .ettlera 

bav. oontr.ry to th. urban 8quatter, who ha. DO M4urity .t 

all. aven wb ... the rural Httl .. "doea DOt own the land .ben 

IL '6 .... 
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Dev.IOp 
•• nt Description of Are.s Percentage 
Staqe 

1 

2 

3 

4 

5 

One roOIl 

One roolll + 1 or 2 bedroo.s 

One room + 1 or 2 bedrs. + business 

One room + 1 or 2 bedrs. + bath 

Living-dining + 1,2 or bedt;'s. + Kit. 

Diagram 1 

Per~entage of Existing Houaes Related to 

their Stage of Develop!!nt 10 

main columna 

" 
secondary column. <-:_. _. __ ~ ... _ ... ~~ 

~ .f • 

non-structural 
\ 

~ 

1// 1// 

Diagr_ 2 

'nt>ical Bou •• Plan 

10.7 

22.2 

8.3 

19.6 

39.2 
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be has bullt bis shelter,"'" he ba. the c:ertainty of an 

lndefinite t~nure on tbe site be occupies, while urban 

.quatters continually fear eviction from the land they have 

encroached. In such an uncertlin situation it Is clear that 

they are not going to invest their scarce incolles, or thelr 

efforts, in the improvement of a house that they may lose at 

any tille. 

In Figures 37 and 38 the diverse quality of the houses 

fouhd in La Zurza, can be seen. Figure 37 shows a co_on 

method of construction which Is to Ilalee the IDOst visible 

parts of the house of concrete blocks, not only because of 

structural reasons, but because concrete blocks have a social 

status ln the settlement. Once the house ls finished, part 

of i t may be rented or used for a small business. Rents 

range from US $7 to US $18/llonth/room (1975)10, an amount 

which has varied very litt1e sinee then, according to the 

flfty settlers Interviewed by the author to th!s respect. 

Map 6, shows the built area of La Zurza. The floor 

plans of the numbered houses, are shown on DiagtalllS 3, .. , 

5. The houses shown on Hap 6, vere selected because they 

are representative of the different stages of houae 

developaent found in squatter settl ••• nta. They aIl have the 

sue basic layout of a living-dining area plus one or two 

bedroo.s. Bven tho.e fuilie. that have a kitcben area, do 

not cook inside but u.e the apace to store kitcben utenail., 

a refrigerator and a table. Cooking i. don. rigbt out.id. 

the kiteh.n door ln an -uaf.· (Plg. 14) whicb ua .. coal « .,.. 

ItiSSS$4 
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Scale 1: 2500 
MaR 6 

Construet.d Ar.a 

NUllbered bous •• floor plan. are shown in the followlng pagea 

to give an id .. of the u.ua! distribution of hou •••• 
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wood. 

1.1.10 Otber Iziatiog Ser.ices 

lIIoat of La Zurza inhabitanta have electricity in their 

ho.es. The connections have been made illegally by the 

settlers theaselves, often in a precarious and dangerous vay, 

constituting a high risk of fires and accidents to the 
f 

uaers. The origin of the connection is on the upper part of 

the settleaent near the Bousing project vhich vas built by 

the governaent in the aid-1970's (Fig. 39). AlI connections 

are made fro. one electrical pole and fro. there taken to the 

farthest parts of the settleaent (Map 7). In Pigures 7, )9, 

40 and 41 electrical connections can be s.en at different 

places in the aettl.a.nt. 

Telephone and _il service. are non-existant vitbin th • 

•• ttl.-.ent, and the squatter. bave to receive their .ail 

outaide the area at a relative'a or friend'. bouae. Rec.ntly 

tb. telephone collpany installed two publ ic phones at tbe top 

of the bill. 

Public transportation to the city 1. available to tbe 

settiera of the upper part a of La lurza, but ia DOt very 

acceaaible for tho.e living in the law •• t ar •••• Tb.s. 

people have to .i ther go aIl th. vay upbill or go acro.s the 

~iv~ in a ferry bo.t tbat cbarg.. fiv. cents for th. 

•• rvlc •. '!bis boat 1. the initiative of • aettler, IlOt • 

.ervice of tbe city, and tbere is no adequat. land~DIJ area 

on .itber .ide of th. river (Pig. 42). 

, 
", 
~ 
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rro. th ••••• t.ra all electrical virinq 
ia done in La Zurza. 

Pi,_ 41 

41 

Pi,. 40 

Blectrica1 viriAi_ .1r.. iO a11 th. va, 40.. to 
~. lov.r parta of th • 
•• ttl .... t. 
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P.rry bo.t to 90 .ero •• th. ri •• r 
fro. th ••• ttl ••• nt. 

Pi,. 43 

·Col •• do·, pi.c .... l food .tore. 
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1.1.11 0 .rola! Actl.ltl .. 

Ther. are diff.re~t type. of _Il .bopa and bu.ioe •••• 

in La lursa which supply the ba.ic ne.d. of the inbllbitant., 

and reflect at the s_e ti.. the living .tandard. of th. 

set t le.en t • bong the shops can be found: food store. 

(Fig.43), pharaacies, jevellers, barber shape, beauty 

parlors, tinkers, and snack bars Ca small table on the 

sid.walk vbere native food is cooked and sold). Moat of 

theae stores and busineases are located in the upper part of 

the set t leaent on the lia in street, but scat tered around the 

settle.ent food stores like the one sbawn on Pigure 43 can be 

found. Theae saall stores sell everything piece •• al, i.e., a 

persan can buy one cigarette or so .any cents worth of 

cheese, oil, etc. (Pig. 44). 

Settlers lIeet regularly for social activities, lIoat of 

wbich are initiated by the_elves. In Diagr .. 6 the BlOst 

usual activities according ta age are sbowh. Tbese 

activitiea are held either inaide the homes or in the open 

air, uaually in the street or on dirt~roads (Pigs.45 , 46). 

1.1.12 Ploods 

The Iaabela River does not have a pattern of periodic 

flooding, hawever when the cli.atic conditions of the area 

..... "r. severely diaturbed, a8 ln the caae of great hurrican •• , 

• 
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Activitie. 

They play near their ho ••• , go ta the water 

.pring, tly kit.s, watch T.V. or play balle 

Mo.tIy the .... as betore but th.y nov start 

vi.iting and qoinq to social gatherings. 

They go to the water spring, watch movies, 

beqin ro.ances, play pool, play doaino •• , 

play cards, watch T.V., li.ten to radio., 

visit trienda and go to social gath.rings. 

They go to .avies, play pool, dominoe., 

cards and lottery, watch T.V., have drinks, 

participate in cockfights, listen to radios 

and vi.it friend •• 

Diagra. 6 

a.creation Actlvitie. Accor4inq 
to Age. 

Fig. 44 

One e99, one tomato and tvo 
herb., thi. i. the nor_al 
.hoppiu9 at the food .tore. 
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Pi,. 45 

IaproYi.ed pre.entation of typical dancing 
on the .treet. 

Pi,. 46 

aecreational .vi •• ln, ln La Zarza vater 
.pd .• ,. 
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floodlnga do oceur ln th. area of La luraa and aff.et thos. 

settl.ra who live in the Law-landa by the riveraide (llap 7). 

On Figure. 47, 48, 49 and 50, the start of a flood whieh 

oeeurred during Burricane Allen in 1980 ia shawn. Thia 

hurricane waa one of the IIOSt power fuI ainee San Zenon in 

1930 (which destroyed the city of Santo noaingo) and 

Burricanes David and Frederick of 1979 (even though Allen vas 

aore pcverful than David and Frederiek Its etfeets were 

ailder because it did not cros a the Island (Nap 8». On the 

photographs, settlera stand near the river vatching it change 

i ta flow, that la, instead of the ri ver flowing to"ards the 

aea, when it is about to overflow it starts f~ing inland. 

When this happena, allDOst iDlediately the vater starts to 

cover the land at considerable speed. These pictures vere 

taken durlng Hurricane Allen whose effects were milder on the 

Island, and the flood did not go up tao high. Hovever, 

during the Hurricanes David and Frederick, aIl the houses 

were totally covered by the water and it took a month before 

they were visible again. Even though settlers have radios 

and televisions, they were uninforlled of the events and did 

not know whether the hurricane vas coming or 1 had already 

passed. They did not mate an effort to go to _~ aafer place 

with their belonging8, but aiçly atood &round and .atc:bed 

the river flood. 

1 • j 

~ ., 
J , 
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Fi,. 50 
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1.1.13 

Urban squatter aettle.enta constitute a transitional 

buaan ecosyatea - a rural life style in an urban settinCj -

for thousands of immiqrants who brlnq with them their 

traditional sanitation habits which they keep in the new 

urban set t ing 12 • These habits, wbich .ay be appropriate in 

rural areas, create problems of environmental contaminat ion 

when transferred to tbe urban contexte The most dangerous 

type of contamination that squatter settlements present is 

the result of poor sanitation, which produces all types of 

diseases and gastro-intestinal disorders. Accordinq to the 

statistics, these are responsible for the high rate of infant 

80rtality found in squatter settlements (Oiag. 8)30. 

Bnvironmental contamination, which is a rural as weIl as 

an urban proble., i8 more dangerous in urban areas due to the 

bigh risk of epidemics in overcrowded settlements. This type 
t 

of contuination has tvo cycles which are: 

a) Tbe Short Cycle: conta.ination through direct 

contact wi th the feces. 

b) The Long Cycle: Cont_ination through indirect 

contact i.e., trans.ission of 

'cent_in.nta by vay of ani_aIs 

or by contact vith cont_inated 

food or vater21 • 
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ind ieators 1973 1975 T976 

younger than one year, for 18.9% 15.6% 14 % 

eaeh 1, 000 born alive. 

from one to four years for 38.6% 43.6% 40.7% 

eaeh 1, 000 people 

Source: 

Diagram 7 

Specifie Mortality Rates 

Indieadores Sasieos - ONAPLAN 30 

year city of Sto. Dgo. whole country 

1976 2,619.00 6,641.00 

D iagram 8 

Infant Mortality of Children Younger than One Year 

Source: Indieadores Sasieos - ONAPLAN 30 

Fig. 51 

sa 

Port on the laabel. 
River. In the back
ground La Zurza aquatter 
.ettl •• ent. 
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Another problea facing squatter settle_nt. i. conta.

ination of the environaent by organic and inorganic wa.te28 . 

During the visits made ta La Zurza the a.ount of waste 

produc@d by the settlers was calculated by the author based 

on the receptacle ta collect it - each houaehold produces 

about 0.012 mJ or 3.6 kg. of waste per day whlCh lS equai to 

0.56 kg. of waste per capi ta per day. Ttus taIlles wlth a 

Wor Id Bank gu ide, Env iroruaental Management of Urban Solid 

Wastes in Developing Countrles 1 whlCh estlaat@s that low 

income countries produce waste at a rate of 0.05 to 0.60 

kg/cap/ day 13. In La Zurza there are 665 fa .. lliles which at a 

rate of 3.6 kg. of waste per taaily per day produce 2,400 

kg/day of waste that has to be collected, treated and 

di sposed of. At the laO.ent, no collection or treatJIent 

exist. 

Another important problea of environ.ental contmrinatlon 

affecting La Zurza, ia air pollution, due .. 1nly to a ce_nt 

factory located on the west side of tbe settle.ent, and to 

other smaller industries found in the i_ediate surround-

ings 9 . As tbis problem affects not only La Zurza, but also a 

vast area of tbe city of Santo 00.in90, its solution 18 

beyond the scope of this tbesia. 

The I sabela Ri ver la polluted not only because of th. 

squatter settle.enta found Along it, but also because of tbe 
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lnduatri •• , th. re.idential areas upatreu and the port found 

oS few _ter. fro. lA Zurza (l'ig _ 51) 9. During thi. project 

nothing will be don. ta treat storm water betore lt reachee 

the river. 

clean t.he 

It ia I.1nfair to make the poorest people pay ta 

rlver, whlle more powerful sectora, alao 

responSlble tor the rlver's contaminatlon, ~emaln I.1nconcerned 

about the problem, and do nothlng to stop cont4Jlllnating lt. 

8y lapIelDentinq thi. proJect. squatters are actually taJung 

the hrBt step ta protect the rlver, sinee, by elialnatlng 

open aH def.catlon, they are elialnatinq the 1II08t dangerouli 

pathoqen~c agents trom the lnco.1ng waste waters. No fur-ther 

effort can be .. de by the aettl.ra unIe.. other .ectora 

decide to take soae actlon ta clean the contaainated waters 

of the rIver. 

1.2 SOCXo-lCC*alC co.JIUc:. 

'l'be econo.lc structure of aquatter aett l ... nu belon; te 

the lawest level of the national scale, the lnhabitante 

having inca.e. {DiaC}- 9) of OS Sl ta OS S100 per f_ily per 

BOnth 1 . The average National Inco .. per capita (1976) in the 

Doainican IWpublic ie US $215 per aonth 1 while acre thm balf 

of the population of La Zurza earn. below OS $50 per .anth'O. 

8istorically th •• e in~ levela have varied very 

little, but the power of the Daa1nican Peso bas gr.atly 
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deerea.ed dur1n9 the la.t te. yeara, 10 tbat while in 1915 a 

Doalniean Pe.o wa. worth ninety AIIeriean cent., today lt U 

worth on1y fifty cents. 

1.2.2 I!plo,....t 

The 8ain source of steady ellPloyaent in the i_ediate 

surroundin9s of La Zurza are: the Do.lnlean Ceaent Pactory, 

the Asbestos Industry and two or three _aller industrie •• 

Purther .. ay fro. the settle .. nt the .. ln .-ployaent .ources 

are tbe seaport of Santo Do.ingo and .4Oy construetlon 

• i tes. For wcaen the .:>at co..,n source of elllPloyaent is .. 

a doaeatic servant, or ... ·can •• ter.· - a woaan tbat 908s 

around the city ael11n9 veqetablea, frults and apice •• 

Bowever, thi. type of job ia being taJten over by .en who 

Ins~ead of usinq • basket to carry the _rchandise, uae • 

tricycle (P1g. 52). &c:.e • .n are a1so eaployed .. bouae 

servants, 4rivers, gardenera and .. aiter., but un1ike the 

wc_n, tbey are not requlred to Uve ln the -.ployer '. bou_. 

1. 2.3 !I!!pIl8iGa Data C 1'75) 10 

l nbabi ted u.. of La Zur.a: 6.5 bec:t. 

IIU1lber of Inbabitanta C.256 pertlOlUl 

Population den.ity 65C.8 pers.lbert. 

.uaber of f..t11e. 665 

Peraou per '''''1, 6.C 

'", 

" 
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Ru.ber of bou ••• 657 

Construction density 101 bouse./beet. 

, .. ilie. are colllPO.ed of the parent. and their cbildren, 

wbieb are nUllerous, and perhapa a cio.. relative wbo live. 

with the. on a penument or ... i-peraanent basi •. 

, • 2 • 4 ldIIcatiOD 

'nIere are two ... 11 pri.ary .cbool. in tbe .ett l_ent 

neitber of whieb funetion in a per.anent or con.i.tent 

lI&Ilfter, • inee tbey have been suppl ied v i th only .0IIe 

equis-ent by the Nini.try of Education, but bave no 

teacber.. Tbe positions of teaehers bave been a.s~ by any 

willi"9 •• ttl.ra wbo bave SOM decJre. of education. TIli. 

situation i. far frOli ideal, sinee very often the settler. 

fllllnCJ ln for teacher. bave not even fini.bad hiCJh acbool. 

Alao, ainee tbe teachera do not CJet .. ch pay, tbey .top 

tucbi"9 .. 800n .. tbey <Jet a better job. Le.a the 601 of 

tbe ehildren of La lursa CJo to sehaol, and .any of tb_ go to 

achaol. out.ide the ar.a 'O • 

1. 2.5 Bealtla 

!lM birtb rate in the Doainiean "public ta 0 .. of the 

b 1<Jb. st in th. .or Id, i . e • 3,30 • Infant de.th rate i. alao 

very hlCJb, eapeelally in cbl1dren younger th_ four year. 

(Dl~ •• 7 • .), altboagb alter th 1. ag., 11f. eapec:tanay 
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1ner ..... qr.atly3(J. ·Tbe .o.t co..,n cau ••• of aickn ••• are: 

di...... re.ulting froa f.c.l cont .. in.tion, eont .. inated 

w.t.r, poor di.ta and lack of bY9i~ (.bich in .oat ca ••• ia 

du. to ignorance). Tb • .oat co .. on di •••••• are r •• piratory, 

nutrition.l, 1nf.ctiou8 q .. tro-.nteric, and vener •• l. 10 

Co.pared to tbeir inco.e, aqu.tter aettl.ra' .spenditure 

for heal th c.r. 18 high, and even thoUCJb the S.tate S.al th 

Center. are fr.. of chareJe, as are tbe Public a.alth 

Service., th.ir cap.city i. vell below the actual cteaand for 

Tbi. .ituation 18 vor.enec! by the bigb priee. of 

lMdicine •. 

1 . 3 COELIJ8Ic.B 

In La Jura. the .. in proble_ with whicb the inbabitant • 

• r. faced are enviro.-ntal nnitary probl_ clue to the lact 

of .erviee rra. the city. Specifieally the .. are: 

.) Inadequate di.po •• l of bua.. • .. te. 

b) Lact of a garbage collection ay.te •. 

c) Laet of an .aequate ay.t_ for .tora and ... t ... ter 

clrainege. 

d) Inauffici.nt -" iDconvenient .. niee of •• t.r 

.upply. 
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Th •• e proble.. lead tOI 

a) Pecal cont .. ination of the environaent. 

b) Organic and inorguic contaaination of the ground 

and the creation of favourable condition. for rata, 

fly breeding and otber barafui aniaala. 

c) Ri.ky conditions for the aettlera, conaidering the 

aite'. abrupt topography, .. the 8Oi1 wben wet geta 

e.tre.ely .lippery. 

d) O.e of cont_inated vater for bUliu oon8UIIPtlon. 

AlI tbe .. conditiona create an unhealtby environaent th.t 

neg.tively affecta equ.ttera' be.lth. 

Becau .. of tbe liaited reaourc .. of the co~Dity and 

bec.u.e of the ac.rcity of fund., th. po •• ibl. IIOlutiona to 

the afor_nt-ioned proble. re.ain far froll 14eal. Ap.rt 

fre. the econoaic liait.tion. other drawbacka affect the 

Il1Prov_nt .. tbod. uaed. 'fil ... are: 

a) Bi9b population clenalty.l 

b) .ater .bortage. 

c) Settler'. rural bebavloral patterna iD _ urban 

d ) Abrupt topograpby of the ai te. 

eon.ider iDe) not only the eCOftOllic but alao the pby.ieal and 

aocial liaitation., th. .,.t_ .. leeted to illProve the 

.nvironaental .anitary conditions of the .ettl .. ent ahould be 

applied throW)b an UPCJrad ing appl."Oacb, tbu. a'101di09 

confronting squatter •• ith optiona beyond tbeir eoonc:.ie and 

f 
" 

\ 
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intellectual capabiliti.a. Tbia -s»proach penita th. 

application of th ••• l.cted solutiona in .tag •• , spreadinq 

tbeir coat. over longer periode of ti_ and .lao it at.rt. 

i~roving fra. the .aiating condition., no .att.r bow .int..l 

.tand.rd th.y •• y be conaidered . 

.. aourc.. tor tbe illProv_nt of squ.tter .ettl_nta 

.r. very ae.rce and in ao.e c •••• non-eaiatant, tor very fe" 
... 

countri.a bave conaidereeS aarginal s.ctors .. p.rt of tbeir 

ct."elos;..nt pl.na. As aqreed upon in the U. li. Interr!Cjion.l 

S_inar on tbe I!!prov_nt of 81UIIII .nd Unc:ontrolled 

Settl ... nta 12 , any .tt.~t to l~rov. th.ae oo..unities .u.t 

us. the a.tt1ers p.rticipation .. • reaource. Not just 

because of the scarclty of support fro. otber soure •• but 

.1ao bec.u.. by p.rticipating ln tb. ill!prove .. nt of tb.ir 

.rea, dwell.ra will begin to cli~ up th. l.dder of 

tranaition bet"een th. rural and tbe urban conteat. 

Pr ••• ntly ln tb. Doainic.n Republic no attention i. 

beinq qi"en to tb. i~ro" ... nt of tbe living conditions of 

squatter aettl_nta. 'Ill. i •• u. ba. not been r.i •• d in any 

.eriou. approacb, con .. quently tbi. project bu no pa.t 

experience ta relate ta. It i. unique in tbat aens., and 80 

it 1 • .acte.t in it •• cop., not reaebing for gO.l. tao f.r 

beyond th. co.aunity, •• at thi. point, no oftici.l or public 

organization in th. country ts •• king anY signifieant 

in" •• taent in tb ••• a&rginal ar •••• 

,ç 
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Cbapter 2 

2. 1 la'WO."C:1tlœl 

Tb. ..cond part of thi. th •• i. d.al. vith the 

tecbnologie. and ayate. wbich will be uaed to uPCJrade the 

envir~ntal .anitary conditions that exist in thi. squatter 

The selection of the .ysteas is based on a study of tbe 

esi.ting squatter settle.ent environ.ent. This study 
\ 

co~rlses the first part of this thesis, and has peraitted an ... 

understanding of the real li.itations and aspirations of the 

.ettler., while avoiding interposing outside expectations 

which would create different needs. 

The selected technological innovations are intended to 

create a procass of continuous social evolution in the 

community through the application of technologies that are 

comprehensible to the users. The areas of interest of this 

work are: 

a) Sanitation 

b) Solid waste and drainage 

e) Solld waste treatme~t 

d) Water supply 
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Tbe .. lected tecbnical options provide aquatter. vitb 

tb. n.c •••• ry .y.te_ ta iJlProve tbeir livillCJ .nvironaent, 

not ao .. to reach the high standard. utablished by 

conv.ntional sanitary nor .. , but at least to i~rove ezisting 

concJi tians. 

The selection of a specifie scbe.e ta be iapl~ented is 

not .i~le as it in90lves sev.ral inter-related factors tbat 

.ost be carefully con.iderad for the project ta be 

.ucce •• ful. sa .. of tbese factors are: 

a) Rcono.ic liaitations 

b) Social and cultural patterns 

e) Bettiers know-how and required supervision 

d) Available .. teriala 

In the La Zurza the factors ta be con.idered are: 

a) Scaree vater aupply 

b) Inefticient aunicipal vaste collection ayste. 

e) Settleris rural socio-cultural background 

d) 8igh population density and limited fbad ayate. 

e) St_ep and abrupt topoqraphy (ta carry 8O.ething 

down is easier than ta carry it up) 

Taking into account the above factors, the propoaed option. 

must: 

a) Use the minimum ot water. 

b) Use -rural- techniques and systells, as theae fall 

into the socio-economie and cultural environment of 

the community. 

1 , 
i 

\ 
i , 
t 
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c) llake 1I01id w_te. go Clown the bill tbrough the 

ravin.. and gull i •• , to he collectee! in tbe 

Law-lands at the foot of the bill. 

d) Ose a .i~l •• y.t .. of wa.te treat.ent. 
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Ta obtain an organizational pattern vbich ~rka vith the 

.elected upgrading syste .. , La Zurza 's area hu been di vided 

in four Bectors (Map 9) eacb containing about 160 f .. ili.s. 

Tbe project viII be developed in tvo stage., and each 

stage will last ten years. 

2.2 SAUftftœ 

'l"be actual syst .. of huaan waste collection used in La 

Zurza cannot be tran.for-.cJ into a .ore acceptable sy.te. 

over a sbort period of ti .. due to socio-ecollOlaic re .. ons. 

'l"be settlers cannot afford the coats of iaple_nting a new 

and expan.ive ayste., and neither are they culturally ready 

to accept a sudden change fro. tbe _tbods tbey bave alway. 

Por th.se r ... ons only _aIl chang.. wi Il be .. de 

vbicb ai.: 

a) To atop the probl .. fra. growing. 

b) Ta l~rove the exiating ay.te •• 

c) Ta educate tbe aettlera in tbe uae and construction 

of laproved latrines. 

Because of .ater abortagea, econo.ie li.itations, proble .. of 

cultural acceptance and tbe aettlera' li.it.d know-bow, the 

present syate. - rudi •• ntary pit latrines - will be expanded 

for tboae .ettlera tbat do not bave ACe ••• bO a facility. 

, . 
" 
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S=ale 1: 2500 

1la2 9 

Sec:tors 

1 Ho. [Rours Latrin.s! Os.r. ra./latrine U •• rs/latrine 

1 

A 
i 

16 70 4,156 10 64 

B 5 70 2-,-550 6 36 

Diagr_ 10 

Nu.ber of Oser. ,of Bai.tinq Latrines During Reqular 

( and Peat Bours 

j 
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During the visits made to La Zurza it was found that 

there are 70 latrines in the settlement, that is one unit per 

10 families or 64 persons (Diag. 10-A), which is higher than 

the standards set by the Planning and Design Manual of 

Appropriate Sanitation Alternatives 14, that re~ommends 25 to 

50 persons per seat. 

a) The peak use hours are frorn 6:00 A.M. to 8:00 P.M. and 

from 7:00 P.M. to 10:00 P.M., which rneans that 60% of 

the population (2,550 persons) uses the latrines during 

those five hours (Oiag. 10-8). 

b) The existing latrines in La Zurza are not public but 

private or semi-privatei this means that most of the 

units are not open to the passerby. 

Assuming that 20% of aIl ex\sting latrines are private - 14 

latrines - (Oi8g. 11), and that the remà"lning 80' are used 

semi-privately by five families (32 persons) per unit~ the~e 
are in La Zurza 56 latrines to serve 280 families N, 792 

persons). This means that 371 families do not have access to 

any latrine. Therefore 2,374 persons or 56% of La Zurza' s 

population practice open air defecation. The goal is to have 

one latrine per 3 families, or one latrine per 19 persons. 

Aecording to the World Bank 14 , one latrine seat should 

efficiently serve 25 to 50 persons; Wagner and Lanoix 

recommend a maximum of 15 persons. The goal for one seat per 

19 persons falls between both recommendation; the decision 
'" 

vas taken based on the pit design (Section 2.3.2), sinee 

increaBing the nuaber of uaera will result in an extremely 
large pit. 

'~ 
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, 
f 
J 
1 
l 

.J 



64 

1 2.3 STAGI8G 

2. 3 . 1 St.age One 

The steps for this stage are: u pg rad i nq 0 f 2 8 0 f the 56 

existing semi-private latrines and construction of the 48 

communal latrines. 

To solve the problem of open air defecation during thlS 

first stage, communal sanitary facilities will be built for 

set tIers who have no access to a latr ine. There is no 

intent ion of implement ing communal facil i t ies as a long term 

solu t ion ta the sani tary problems of the colBBluni ty. These 

proposed as an immediate solution which serves two purposes: 

public education, and the elimination of the practice of open 
f 

air defecation. Install ing these communally-supervised 

facilities during this stage will give the opportunity to the 

settlers to become acquainted vith the new improvements, thus 

learning how ta use and maintain them. 

In each of the four sectors into which La Zurza has been 

divided (Map 9) twelve-seat communal latrines will be 

installed (Map 10). This ls a total of 48 improved pUbiic 

latrines in the whole area. Each seat will serve 50 persons, 

a number that is at t.he limlt of that recommended by the 

World Bank. 

( 
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In co.aunl t ies where vater shortage lS one of the IIUIln 

drawbacks no sanltatian .yste. requlring water 18 advisable 

as 1t will reduce the already scarce 8upply of vater for 

activitles that cannot do vlthout it cooking, bathing, 

washIng, thus creating an even ~re unhealthy environment and 

causlng the Implemented system to fall. 

Of the existing dry systems, vent i lated uDproved 

doUble-pit latrines (VIDP) (Diag. 12) have been selected 

because they .. eet the minimum sanitary requirellents. At the 

sa..e time settlers are kept within their way of life, not 

being oonfronted vith alternatives which rnay risk failing due 

to lack of understanding and acceptance. Double-pi ts are 

used which do not need to be relocated because indiscrimin-

ate construction of pits i8 not possible as the settlement is 

overcrowded and building space for Any facility is becoming 

more and more scarce. 80th communal and semi-pr i vate uni ts 

will be of the same type because of the reasons ment ioned and 

because communal faciliti~s will also serve as a training 

facility ta teach settlers their correct use, construction 

and maintenance. The needed supervision would be provided by 

the Ministry of Public Health and Social Assistance. 

These double-pit latrines will be used alternatively -

first one pit will be used for a year and when it fills then 

i twill be !fealed whi le the second pit i8 used. At the time 

when this pit is almost filled, the first one is emptied to 

start using it &9&1n27 • The composted material from the pit 

will be taken to the collPOating depot for further degrada

tioD' it abould not be COIlSidered .. active ... te .. it hu 
_ •• ___ L. _ _ _____ " .. __ • .a ___ .. _ .. ~ __ 

\ 
1 

~ 



66 

1 
Settleaent Sectors 

raons 
nes 

Total 70 1,882 17.5 470 

*Private 14 90 3.5 22.5 

*S •• i-Private S6 1,792 14 448 

n Air Defecation 593.5 

Diagr .. 11 

Nuaber of Units and Oaera per Latrine Type 

*Aasuaing 20t of eJ:isting latrine8 are private and that 8 •• i-

private units are used by five faailies each. 

'sabels River 
Map 10 Scale 1:2500 

( Locat,ion of Co_un.l Facilities 
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Standard Design 

Pit 1 

Optional Design 

Source: Environmental Sanitation Reviews 

No.6 December 1981. 

Di.gram 12 

VIDP Latrine 
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Tb. illprov ... nts to he 1Iad. to the elliating latrines 

are: 

a) Con.truction of alternative pits, to .top indiscriainate 

u •• and cont .. ination of the land. 

b) O.e of ventilation pipes, to stop bad ... lls and fly 

breeding inside the latrine outhous •. 

c) Construction of appropriate seats and lids, to pre"ent 

direct contaaination of the users and to control odors. 

Tbe.. illProve .. nts aia for a .,re efficient use of the land 

accupied by latrines, a reduction of b~ odors and fly 

br •• ding, and th. eliaination af open air dafection. 

On Oiagr.. 12 the design of both co_unal and 

seai-private latrines is shawn. The aain di fference is the 

depth of the pit, which for colllllunai latrines will be seven 

lDeters and for aemi-pri vate latrines will be fou~ metera. 

The difference ia based on the nliÏillber of uaera and the 

required capacity for one year compoating within the pit. 

2.3.2 St.,e~ 

~ 
Ouring Stage Tvo the upgrading ateps to be teken are: 

improvement of the 28 existing latrines that were not 

improved during Stage One, the construction of the 113 

semi-private latrines needed to reach the goal of one latrine 

per three families, and the installation of bathing showers. 

The reason why 113 latrines are needed to reach the goal of 

one latrine per three f_ilie., ie tb.t, fr~ the 217 unite 

needed, th. 56 e.ieting ... i-priv.te latrines and the 48 
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co~nal one. ....t be deducted, that i. a total of 104 

latrines (217 - 104 - 113). 

The 48 co-..nal unita can be counted as .e.i-private 

latrine., becauae at the end of thia ataqe co..unal latrinea 

will not e.iat any.ore and the co..unal latrines viII be 

tran.formed into ae.i-private facilities, each to be uaed by 

three f_ilie •• 

Bathing ahower. vere not lntroduced before because even 

thouqh the technoloqy and the space required for the showera 

wu available, the aettlers vere not considered to be ready 

for the correct uae of them becauae of their lack of 

educatlon reqarding hyg lene; th is knovledqe that should be 

acquired durinq Staqe One. The proposed shower (Oiag. 13) ls 

made of a 19 litres cooking oil can. One of i ta sides is 

totally removed and the other ls perforated with small holes 

to let the water out; a simple valve is made with a piece of 

the removed side and a piece of plastic material, both 

attached to a wire. When the can is full of water, the 

p"ressure keeps the val ve in place, and when the user wants 

the water to pour, the valve is pushed up and hung on to the 

side of the can, this shower can be put in any place which 

offers enough prlvacy to the user. The cost of the shower is 

minimal as it is ma~e of leftover materials and does n~t need 

any special parts fo~ its functioning. 
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• AlI the technoloqiea ae.cribed in thi. cbapter repr •• ent 

an l~rove.ent over the e.iating aituation, but their aia 18 

.aihly directed to prevent greater deterioratlon of the 

environ.ent and of the .ettlera' health. 
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Fig. a 

19 litera oooking 
oil can fi lIed 
with water. It is 
hung over the 
persan, wben wat,er 
i. needed the 
valve ia sillply 
pushed up (fig.b). 

~~~ ..... 

71 

Fig. b 

valve; when it 
is up, the 
water colDes 
out through 
the perforated 
bottom 

The valve •• made of a piece of metal fram 
the same cin, a piece of plastic attached ta 
it and a wire ta move it. 

Diagram 13 

Shower , 

\ 
" 

i 
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Chapter 3 

SOLID 1IAB'ftS AllO DItAIIIAGB 

To deal with solid waste in the settlement two systellS 

will be implemented: one to collect the garbage and another 

to treat it on site. The objective is to reduce the need for 

a municipal service (which in any case does not e.Lst) and to 

minimize the hazarde that decomposing wastes represent to the 

health of the settlers by destroying the disease causing 

agents present in the refuse. 

3. 1 "ABD COLLBC'l'IOB 

After studyLng La Zurza's actual sYdtem of waste 

collection, it was decided that the best alternative, 

considering the settlement's physical and socio-economic 

structure, was some kind of simple improvement. At present, 

vastewater ~nd ra in cannot wash down aIl the refuse that is 

thrown into the ravines since garbage gets stuck in the 

irregularities. An imprevement te this "natural" system of 

vaste collection could be made by paving the bottom of the 

existing ravines vith an adequate and ea8ily available 

material. The two objectives are: first, to stop the 

foraation of stagnant vater pool. in the ravine.' irregular-
te> 

, , 
1 • 
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ities, thus avoiding problems such as flies, rats and 

IIlOsqu i toes breed ing, and second, to enable 9 arbage to be 

thoroughly washed down to the foot of the hill, where it can 

be colleeted. 

8y paving the ravines, (Oiag. p14-A), the free aceess of 

the surface water into them is maintained, which allows easy 

cleaning during the wet seasons. Because of the small amount 

of water available for domestic and bathing purposes, 

residual water from the houses will never have enough 

strength to wash down aIl the garbage during the dry aea8on. 

When thera ls not enough water to wash down aIl the garbage 

ravines will be awept by hand, which ts a procedure knovn and 

accepted in the Dominican Republic where traditionally, at 

aIl soc ial levels, each homestead sveeps i ts part of the 

sidewalk efery day. 

To pave the ravines, their bottom surface will be 

smoothed out and sisal-cement, will be poured on it 1 every 

ten meters, a header will be placed (Oia9. 14-8) to support 

the weight of the chute. Paving will be done from the foot 
\ 

of the hi Il upward and aIl construction joints wi Il be made 

at a, header, (Oiag. 14-C). Sisal-cement was preferred to 

other alternatives as the materials are easi1y available and 

its use has been weIl accepted in rural areas from where the 

great majority of the settlers come. The chutes will be cast 

right on the previously smoothed ravin~'s bottom. This 

technique has been preferred over precast uni ta, because of 

tbe .teepne.. of the terrain and th. veigbt of the cbute., 

," , 
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which even if reduced in size - 1. 75 .. wide by 10.00. long -

will require eight sections between headers to make the .. 

easily transportable by hand. The intermediate joints would 

crea te prablems of leaks and cracks in the system. Another 

problem for precast units is the variable width of the 

guilies and ravines. 

3 • 2 SOLIO lfASD 'l'R&A:!1IBft 

3.2. 1 Site 

Before d iscussing the subject of sol id waste treataent, 

a sl te must be chosen. La Zurza 1 s area is at present aver-

populated, which implies that any site selected would require 

an eviction of some houses. The stretch of land between the 

river and the foot of the hill (the Low-land), has been 

selected (Map 11) because of the following reasons: 

a) The configuration of the terrain, it is the only fIat 

land. 

b) Location; aIl garbage from the settlement will be 

co1lected at different points at the foot of the hill 

(Map 11). 

c) Its population density, is lower than that of the rest 

of the settlement because it was the last area to be 

buil ton. 

d) The area is subject to flooding which is less dangerous 

( for the cpmposting depot than for housing. 
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~ C_"on .,... Isabels River 
noa_ 0 .. .., _." ,. .. - •• , •• no_n Scale 1: 2500 

P\er • .,....., one •• r. t'tOI 
ldenh ...... on IN 11'_ .. 

Map 1" 

Ravines and Waste Collectors 
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3 • 2 • 2 Process 

Solid wast@ tr@atment pro~@ss@s can be classifi@d into: 

composting, landfill and Incineration. In selecting a waste 

treatment process technology, implementation, operational and 

maintenance costs of the system must be( careful1y 
\ 

considered. If any of those factors fail to be understood or 

correctly implemented the selected system will not function 

adequately and tjte main purpose for treating the waste will 

be lost. 80th incinerat ion and land fi Il require r@latively 

expensive technology, or large landfill areas. For this 

settlement, where waste 18 mainly composed of organic matter, 

(as surveys conducted by the author showed), the composting 

process seems best, as it ls economically and technologically 

feasible. Considering the settlers' know-how, the limited 

availability of land and labour-intensiveness, a manual 

aerobic composting process has b@en selected. 

Compost ing Is the natural process of decompos i t 10n or 

stabilization of organic- matter by biological action, which 

in recent tim@s man has attempted to control and directIy 

utilize for sanitary disposaI .and reclamation of organic 

waste materia1 8 • Manual composting is proposed. {Uthough 

there exist totally mechanized cowosting plants, these are 
" 

1 
out of the economic reach of th~'s communi ty. There are two 

.~ 

~<different processes of composting: aerobic decomposition and 

anaerobfc fermentation. Aerobic decomposition 'takes place, 
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when organie material is decomposed in the presence of 

oxygen - there is no objeetion.ble odor when the process ia 

properly carried on. Anaerobie fermentation happens in the 
" 

absence of oxygen 1 the intensive reduetion of organie m~ter 

by putrefaction is usually accompanied by diaaqreeable 

adora 8 . Moat of the refuse to be composted in La Zurza ia 

organie mat ter. Aeeording to Gotaas, good fly control is 

alJDOst impossible in anaerobi.c conditions for thia type of 

refuse, unlesa it is done in cloeed tanks 8 • The preference 
"'-

tor aerobie coapostinq over anaerobie, ie due to tbe 

followinq reasona: 

a) It does not produce obj.etionable odore if properly 

done. 

b) Tbe de.truction of pathogene ie f.ster and sur.r. 

e) Fly control ia easier. 

Of the exiating aerobie COllPOating .etbod., atacu b ... been 

cboaen and not pite, beeauae: 

a) tIltack., even tbough .are labour intenaiv. in operation 

tb.n pita, bave a .. aller initi.l coat. !he .. ttle .. nt 
, 

has lnexpenaive labour av.ilabl., but li.ited eeona.ic 

re.ource •. 

b) Pit. are not auitable for ground/with a bigb .ater 

tabl., vbicb i. the c ••• for thi. ait.. Conatruc:tion 
, 

and lining of pi ta to .ake tb.. .at.rproof would rai •• 

tbe co.t. of building th. tr.ataent plant. 

""""'" c) Stacu often develop bigber t ..... r.tur. th_ pla.. th. 

aakiog th. COIIPOSting proce.. l .. ter. 

j 
f 
1 
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d) Staeka are less likely to become water logged during 

rainy weather than pita. 

e) Where no nightaoil is present on the compost material 

ataeks are more satisfactory than pits. 
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~e ~p program for sanitary upgrading (Page 61) plans to 

eliainate the habit of open alr defeeation, and thereby the 

presence of excreta in the refuse ia expected to be minimal. 

Clilllatic cond i tions (temperatures, ra in and wind) do 

affect the COlIIIPosting procesa but nead not deter it if the 

correct .eaaure. are taken8 • In the Doainican Republic thera 

are no extre.. teçeraturea (Diag. 23), and only wind. and 

rain need to he considered. Due to the settl .. ent location, 

th. area seleeted for the collPOating depot la well protected 

fraa wi nets and subj ect only to a ai ld br.ese COIIing ln:. the 

north ..... t duribcJ the night. Only "b.n ther. are eliJutic 

di.turbanc.. in tbe ar.. doea thi. br .. se increa.e in 

int.n.lty. Sinee the collPO.ting proce •• , wb.n properly 

don.,l. odorl ••• , wind. do not con.titute • probl ••• 

•• in 1. th. cl1aat ie f.ctor th.t aff.ct. the collPOtlting 

proce •• th. lIO.t, .1nee lt raina quit. often in tlli. ar .. 

(Diag. 24) • A .illPl. roof c.n be provided to protect th. 

• tack. J tbe type .bown on Diagr_ 17 provid_ à good option 

.. it 1 • ...s. of ·cana· 1.a .. 8, an ... ily obtainabl. CX'garlic 

_terl.l, and the ~nique needed to C'OI)8truet it la Jmown 

by all .. ttlera. 
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3.2.3 Drainage and Waste COllectora 

There is no separate system for the collection of storm 

and/or wastewater. They are both collected through the same 

chutes as the solid waste. Apart from technical and economic 

considerations, the main reason for using a combined system 

in this project is the fact that storm and wastevater are the 

forces that will carry the solid wastes down to the foot of 

the hill, where they will be collected at different points 

(Nap 11). 

The collecting units will consiat of ~ catch baain at 

the botto. of the hill (Diag. 15) w~ich "ill collect the 

garbage but "i 11 allov excess ".ter to drl.. onto the inlet 

channel towards the river. Tbe garbage accUliulated in the 

coilectora viII be collected .very day (the aIIOunt of "aste 

produced in La lur.a per day, ia equlvalent to th • ..ount 

1 needed for one ataclt about .. 3). 80 atorage place vlll be 

needed. a901ding in thia "ay the cO.t. of an e.tra facility 

and of tbe labour requlred for the operation. 

fte fllter beneath the colleetor 1. uaed to atop the 

partiele. of refu.e "hlcb .. y fall tbrougb tbe ... h, but it 

doea not purify the "ater. S~ce r:ealdual "at.r r.-ua. 1. 

not conaidered and tbe river ia aIre'" bi,bly cont_inated 

(page 17), all " .. te "ater "ill be a1lOlNCl to drain tov_ds 

the ri.er ~rougb tbe drain ebannels. 

rr_ tbe oollecting unit., 101ie! ..... wl11 .. tak8n tG 

tIIe ~D.U ... depot .... Pl~ iD t .... 
\ 
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aelected, 18 the one uaed by Wilson in East Africa (Diag. 

16)8 •. In thi. scheme the initia1 atacks are placed in each 

corner. After a mortth thé- "stacks are turned for aeration 

forming two, instead of four stacks, because of the 

eonaiderable ahr1nkage of the material during the composting 

procèss. New 1nits1l1 piles can then be placed in each 

corner, and when the tilDe comes for a second turn, the two 

firat .tacks are turned into one in the center of the layout 

and the four initial ones turned as before into tvo stacka, 

and 80 the p~oce •• continue •• 

Segregation of the .. terial ia not needed .. the garbage 

produced i 

organic .. 

.liain __ ... 

the .ettle_nt i. alao.t totallt COllPOaed of. 

Sbredding of the .. terial caÏl also be 
~ 

froll the procea. to reduee coat., as only rar.ll' 

.ill be _ce •• ary and th.n large p~ece. can be bc'ot.n Ùp 

y. 
d 

AlI COJIIP08ted _terlal will be cU..~ed of el ...... ~ _ 

•• ttl.r. cio not bav •• y u.. for tt, and th..... ta no 

.19nlfleant .-rtet for th. co.,aet ne~bf. POl' tb. dt.poeal . 
of tb. co"';.t:ed .. terlal, tbe ·.nlcipallty .bould prcwlde 

th ... ce •• ery transportation (on. truck 10114 ... ry dey), .ad 

for tht. PUQO_ • _11 rOild will .. bull1: to ,1 .. acOtl. to , , 

th. OOIIp08tlD9 depot (a .. PtlI. .6'. ft •• nie1pa11t7 ~JcI 
V.t baclt ... of tbe ........ _ of plot1a9-up tbe ~o.t· f~ 
> 

tu depot _. _lliat tt for ..,..iCNltul"ü .. .. •• Iat 

JUI'POa •• 
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The oomposting depot (Hap 12) vill need nine units like 

the one shovn on Diag •. 16. B~ery day, etlough vaste ia 

collected in La Zurza (1.9 m3 ) to make one stack, 2.5 • x 2.5 

• x 1.3 Il, ln aize, whicb equala about a.3 • As every unit 

holda four atacks, eight unita vill be needed to have enougb 

apace for one .,nth after vhich '~,the firat two ataca are 

turned into one and two n .. one. are placed. Becau.. of th. 

bigb vat. table of the site, a ba •• m.t be provided wb.r. 

tb. r.fu.e to be col!pO.tecJ cu be .tacked. Diff.r.nt 

.at.rial. oou14 be uaed for tbi. purpoa. - coner.t., rocb, 

aephalt, or -.. jon- (cruah~ .tone. tlgbtly packed tog.tb.r, 

and cov.red vitb ligbt coner.t. to aak. lt -.ootb). In th. 

'D.R. tbi. ia a _11 known an.s wid.ly ua..s .at.rial ln pla. 

of GOlleret. wbe,.' ~ ia a .at, and ita pw:-ioe oo ... r" 

t~ nOZ'Ul concrete ia ".50 cb .. ,.. per square .. t .. of flooc 

, (Anne •• 2). Baeb of tb. nine atackiag unita will be 100 a2 , 

1ft ar.a. AroUftd tbe four aid.. a dralnege cb .... 1 bul1t 0' 
al.a1 ~nt vil1 be bùilt, to pr ... t tb. fonatioa of 

.tandint wa~.r poola. -a... _11 cb .... la. wiU draiD lnto 
/>' 

towarda the r1 •• r. 

o.e .. ob ~ tbe Ill ... ,et'-'DI .ait., a tbatab no! will, 

!Oc tIIe ooaatrUC*l.a of nral ..... , ........ T, -- pole 

001_ (Di .. _ 11) ... tweil ..... ui~ ..... __ .......... 

, 
l 

1 
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~. fO~ VehiculaI" ciroulation to allow ~I"- th. CIOIIpOat to 

~ed.-

3.3 -!!!la IQID 

--.. 
ft. ~lIPOatin9 d.pot n."a road aceeaa to diapo .. of 

tb. colPOat, "betb.1" it ia to be I".-uaed 01" :Juat r..,,,ed. 

por thia pUl"poa., a_Il •• rvice I"oad ahould be conatruct" 

n.ar th. foot of th. bill (llap 13). 'lbia road .ill alao 
l ' 

illPl"o". th. .siatint roM n.t.ork and th. aituation of the 

a.ttl.l". on th. low.r pel"t, of th. bill, by 9i"iD9 th ..... 1.r 

ace.aa ta tl"anaportation in and out of tbe •• ttl ... nt. tbi, 

I"oad .~ll be built br tb. City. 

3.4.1 'tM! ODe 

... 0 

Dur·ing 8t-ve On., .ectora A and 1 v~ll be ......... , 

ra"in •• will be pa"ed, and .ut. aoll.ctor. A-l, A-II and 11-1 

(llap t t) vill be built, alOflCl .ith tbéir ~rl"eaponding d~atD 

chann.l.. 'lb. re .. on fOI" .. l.eting _ct"ra A aD4 • to be 

uP9l"aded fil"at, la beeau .. of tb.ir location ln .... l.tion to . 

tb. COIIPOIIting &lpot, wbich la directly .below th .. (Rap 12), 

utll1CJ tb. nece •• ,,", .,,,ing az:ound of the .. t.rial _ab 

· ... 1.1". Only aia.6 of tb_ depot .111 b. _ tiD11t et thla at_, 
'. . 

~ . _ lta full c...,ity ia IlOt ........ . 

, . 
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3.4.2 'tai- lfW 

lectora Ci and D vill DOW be ""rllMd, tot-thu vith the 

aecond bal! of the ao.poetiDg clepot, .. col1~r. "'11" C-I 

aftd C-II (lap 11) .'11 be i .. atalled. 

,. .... If"'" 
..,.lAt 1.HOO 

.JI 

\ 

li 1 •• 
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Chapt.r 4 

lIb.ft trylng to Ülprov. th. .~1 t.ry .. pecta of • 

ca Iftlty, .at.r 1. tb. .o.t n.ceuary el_nt to be 

lIb.n ".t.r la .e.rce peraonal .. ..11 .. 

.... lrGllMftt.l bygl ... · 1. negl.et.d, locr ... ing tM ri_ of 

tb. lnbabltant. to contract dl...... and alao tb. rl_ of 

.,Ideale apr.ad. 'flle .yat_ •• leeted to ,Iolv. eX' ... lior.te 

tb. probl_ abould be car.fully atu~led, for If DOt .. 1], . 

pl ...... , con.id.rlng the "'unt of .ater "laUd dl ••• _ 

tb ... lat ln th. t.ropica, lt could, tan i(ato • tbcea 

~ of • be .. fit tG tille ....... 

4.1 

4.1.1 ".1. CIlIe 

!bit prOlPHed "'~"1aI aa.iata of ••• 11 pipId ..... 

~lJ· __ i., it _ce .., ••• ib1. to tille ~1eII. at pet.a.t 

..... la GIlly ODe nliable ___ • of ... .....ly - the 
, 

l' __ ... tr' - Wla10ll _ tIIe ... of, tIIe fk. ... .111 be , .1.... to tM·,..w.le .. wiU Ille 1eft ,.. _ wbet t.. 

• " •• 1. to ___ In ...... ., __ ... a.. -.1'*7. "lia'" 
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" et 

; .' , 
"ater .torage facl1ity la very ... aauy alace the vater 

c 

aupply la lnfrequent and err.tlc, aDI .,ltbout lt .,at people . ' 

would be 1eft witbout water alnee th_y bave no vay of fincJift9 

out vila t.he ".t.er aupp1y la in oper.t.iœ • 

• Aa lIbown on lIap 14, 320 .eter. of P.V.C. pl,.., 500.. in 

di_t.er viII be laid t.o bav. 0 .. bydra. in eadl of the four 

Meto!.'. into wbicb L. lur.a bu bHn divideet (liap '). Bach 

bydrut will b... two v.ter tapa. With thia, a _jor 

\ i..,r:09_Dt will be acbi .... for the bygie .. and bealth of 

the inbabitanta, ainee br r.cliatribatiag the •• iatillllJ water: 
1 

aupp1y tbe c11at.ace and the tt. ... nt tG tet wat.. ... 

Uorte ... d. fbe n"'" of people uaiag eaeb byc1rant: vi 11, be 

redGcecJ tG one foortb of the ~al population (Diag. tl), 
• 

tbà i. fw:oa ~ curr:eat 4,251 peJ:aoaa to 1,0'4 peraGIUI pu 

b,.kat. Iutallll11J ODe _a_ bf4rllat ln eacb MCtor _t 
? . • _l, ddace8 tIIe .... of people ...".cI ,.. bydraat, it al. 

l r...... tIM ..... 1' of _ttlen tbat UN, OOIltaa1 .. Ud "er 
it KI .... poUtble vat .. "itld.1l •• Ud .... di.tance of 

tlaeir lia. 1.. ft_tly .. t of tbe lababitanu of CIte' loft!.' 

part of tbI aettl_at'. ... t.be •• t .. IRa t.he ri •• or: thé 
• 

vat .. lPr:lag, "~cb_1a oont.mDKed ( ....... 17) ~au .. tbe . 
di.t. ... tG .. walbd to tbe n ... oir ta too 10lIl Md .t .... 

4.1.2 .,.,,,, 

, 
.c •• _ of tIae .... .,.1.,........ _ Iaon •• .-. la t:Iae 
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•• ter SuPPll - (StH. One) 

, 

110. of O •• r. Current St.e 1 Staae 2 

•• 1' bydrant 4,256 1,064 
\ . 

355 

per v.ter t.p 2,128 532 178 . 
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aaount of v.ter suppl ied, and the collection of rainvater. 

Tbe objective ls ta ..xe vater aore accessible to the entire 

co_unit y in quantities large enougb ta prevent the aettlera 

fro. using the contuainated waters of the spring and the 

river. 

To start with, 440 meters of P.v.c. pipes 250_ in 

di_eter, will be laid, cont imling from bydrants A-l, 8-1, 

C-1 and 0-1 (Map 15), provid ing each sector w i th tbree vater 

hydrants instead of one. In this vay, the time and distance 

to get vater are again shortened, because instead of 1,064 

persons per hydrant (Dia9. 18), there will now be only 355 

persons. The distance from their homes to the taps i. 

shorter - the maximum distance being 40 Ileters - and .::>re 

comfortable than the distance ta the vater spring or the 

river, discouraging in this vay tne use of theae soürcea. 

During this stage, a small Increment in the quantity of 

water supplied will take place, baaed on a IDOre continuoua 

service from the city aqueduct which pre.ently functiona only 

two hours or less per day. Th is improveaent in the service. 

of the city a.queduct ia not a theoretical asauaption, sinee 

the work for ite enlargement has already been .tarted. Tbis 

increase in the water aupply, wu not taken into conaidera-

tion for the firet stage of this project, becauae aquatter 

settl •• ents are uaually the last co .. uniti.a to get the 

benefita of Any improve.ent made by th. city autboriti ••• 
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R.ainvater collection i8 Intended _ a colIIPle_nt to any 

irregularities or faulta in the city aqueduet service. 

To colleet the vater ~ pipes eut in b.lf lengthwiae 

are plaeed at tbe edge of th, roof (Dia9. 19), and at one end 
\ 

of it an oil drUli collecta ~d atores the vater. This drua 

ahould be first treated with an appropriate anti-rust paint 

oc co"ting and provided vith a well fitted li4. 

Asswaing an average rainfall of 1 SO";.onth (S";day) 

and usuaing an average roof area of 30 sq ••• and " oollee-

tion effieieney of 1S., eaeb house can colleet approziaately 

100 litres of vater per day. An oil dru. bolda 208 litre., 

so one dru. is enough per household. 

Raln vater collection was not propo •• d for th. previoua 

stage, beeeuse of its cos~ _~pd also becau .. th!. projec:t i. 

not pri.arily coneerned vith the better_nt of the bou.... A 

responae fro. the aettlera i8 ezp.cted as they 8tÎart to 

underatand the prineipl.s behind the teehnieal innovation. 

proposed, and reali.e tbat it viII lead the. to " s.lf

pro.ated eontinuoua evoluti,on. Tbe laprove .. nt of the roof. 

la expeeted to happen during the first balf of the second 

Plan 

o .5 1 1.5. 

DIAGRAII 20 - BYDItAft 
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Cbapter 5 

~ta cbapter deala vith the t~l ... nt.tion coata of th. 

tec:bnolQ9ie. .eleeted in the preceeding ch.pt.ra. ft. unit 

coata of vartoua ite •• re liated in Annexe 2. UI prieea 

are 1983 Do.inican prieea, and 9iven in OS dollara. Labor 

coata are not conaidered .. it bu been ••• ...s that tbe 

nec:e.aary labor ,,111 be provided by .;uatter 

5. 1 8A11IBftœ 

5. 1 • 1 ."'c of a.- •• b 

During tbi. fir.t .t~e tveDty-.lgbt of the eaiating 

latrines ,,111 be upgraded and a total of forty_lgbt co.unal 

latrine., tbat 1. tvelve unit. per aactor. Plr.t tbe 

collPOftent. for tbe upgr.ded latrlnea vl1l be abovn (a .. 
~ . 

Cbapter 2). .it. will be llned OM .. ter deep frc. 'the top 

"i tb concrete blocka. Pi ve rowa of block. are needed, vblcb 

aIIOUnt. to 105 uni ta. A relnforced conerete 81ab la needed 

to coyer the pi t • 8 bole. '!he di_D.iona of the pit are 1.5. 

by 1.7. by 10 CIl. tblck wbicb 91" .. a total of about 0.2' 

cu. •• of concret. per alab. A .at lDd a l1d "ill be illide 

of wood. 'lbe totti leragtb of wood DHC1ecS la equ.t to t7a pel: 
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..at. Ventilation pipe. vill be plaeed on .. eb pit. '!bey 

will be aade of 5 CIl di_ter PVC pipe of a unit lellCJtb. of 

,.. Con.idering the uni t lengtb of _eb pipe uni t _d the 

needed leD9tb o~ e.c::b ventilation pipe "hieh 1. 3a, one 5 CIl 

cU_ter PVC pipe i. needed per gpgr.ded l.trine •• 

'rhe co.t of one upgr.ded latrine vill inelude: 

.) Conerete bloeka ~r lining pit ••.•.•••••• t05 unit. 

b) Relnforced concrete for .1.b •••••••.••••• 0~26.3 

e) ~ ~r •• et and lld ••••••••••••••••••• 8 17. 

d) Ventilation pip .......................... .. 

ror th.· c:o~n.l unit. the nUilber of colIPonent. are _ 

follow •• Pit. vill be ,.180 lined .. before with concrete 

bloclta. Tc line botb pit. 590 unit. of concrete blocka are 

needed. 'rwo reinforced Fnerete .lab •• re needed to COYer 

tbe altemati". pit •• ~e di_naion. of .. eb .lab are 2.3. 

by 2a by 10 ca. tblck, "bicb gl" ... total of about O." eu. 

•• per pi t:. !'berefor. the concr.te needed per latrine to 

aate tvo .lab. equ.l. 0.92 cu. a. A .e.t and lid will be 

proyided. fte _et i. e.actly the ..... tbe one de.cribed 

for tbe u"raded latrine.. Tberefore a total lengtb of 118 

of wood will be Maded per l.trine. Ventilation pipea are 

, el.o the .... .. for upgraded lat:rine.. Tberefore one 5 dl 

di ... t.r PVC pipe 1. nee4ed per cor. J na1 l.trine. 

Differently f1'Oll ... i-pri"at:e la~rine., outbou... for co. 1nal latrines will be provlded. ft. .tructure t:o IlUppo~ 

tbe roof vill be .... of wood. 81e. __ tea of tfOOd poata 

.11 ..... 

.. 
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will be needed per latriM. 'lb. t'OOf will be .... out of 
f 

ta! "anised _ta! .b .. ta (1.2. 1 2 •• '. eon.ideri... tbat tbe 

outboua. 1. 1." by 1.", Olle and a balf ... t. of 9al'laniaect 

_tal 1.2a by 2." are needed per latr:ine. .all. will dao 

lM ...te of gal"anisecJ _tal, an ... rag. of tbr .. _ta1 ... t. 

will be needed p.r latrin.. Con.iderlng roofing and .a1l., a 

total of ".5 gal vanlaed _ta1 ab .. t. 1.2. by 2... vi11 be 

uaect per latrln •• 

ft. co.t. of a ~nal latrin. vl11 lnc1udea 

a' Coner.t. blocu foc lining pit ••••••••••• 90 unit. 

b) Reinforced concr.t. !Or .lab •••••••••••• O.'~3 

c) Wood for •• at and lie! ••••••••••••••••••• 1 7. 

ct) V.ntilation pipe •••••••••••••••••••••••• , • 

• ) Wood for roofing .tructur ••••••••••••••• 1, • 
• 

f) Galvania.a _tal ab •• t ••..•••...••..••.••• ! unit. 

5. 1.2 eo.t "'!kdowD - aUl! Ole 

fte fol1owlng table .howa tb. brukfJown of ~ co.ta for 

,,"racted la,trin... unit COlt. of OOIlJlpOft ... tl _ .. 11 _ tOtal 

CO.tl ar. lbown. 

\ 
) 
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a' IJFotal n __ r of concrete bloct unita 

fteedect t:o li,.. one pit pel' Iatrine 

Coat of concrete block pel' unit 

~otai coat o~ concrete block. pel' 

latrin! - 105- unit. X '0.14 

b, 'rotaI quantity of reinforced concret. 

Deeded for .1ab pel' Iatrine" 

Coat of one cu •• eter of ninforced 

concrete 

'rotaI coat o~ reinforced concrete per 

latrine - 0.26.3 X ']5.00 

c, 'a)tal UIOunt of wood nelad" for .. at 

and lid pel' latrine 

Coat of tIOC?d pel' _ter 

t'otai coat o~ wood for aeata, aDcl. 11d. , 

pel' latrine - 17~ X ".20/. 
1 

d) 'fotai length of 5 ca di_ter PVC 

pipe. for "fttilatioD pipe. DHde4 per 

latrine 

Coat of one PVC pl" of a uni t ~ft9tb 

of ,. 

'fotal OO!t of Y.Atll.tion He. l'F 

lau!_ • 1 gait l ' •• 00 

!oHl Cft, of ODe ..... 

LfSil! ,(at:... 1) 

.. 

9-7 

!'ota! 
Unit. . Cotit 

105 

('0.14 "5. 

.acb) 

0.2,.3 

('35.00 $ ,. 

la) 

17. 

"'.20 '20. 

la) 

- ) 

1 

1 

"4.00 • 4. 

eacb) , 

.. , 
, ' 

• ••• 
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a) 'l'o~al ft""'r of concret. block unit. 

to line two pl~. ~r latrine 
. 

Coet of concr.~. block. pel' unit 

'!'ota! coet of concret~ block. pel' 
; 

la~rine • 490 X $0. 14 

b) auantlty of r.infore.ct concrete ne.ded 

for slaba par latrine 

Coat of one cu ... et.r of' relnforced 
) 

concrete 

Total coat of relnforced concret. pel' 

la~rin. • 0.9~3 X $35.00 

c) Total aJIOunt of wood n •• d.d for .. at 

and lld pel' la~rln. 

Coat' of .cod pel' _~er 

To~al coet of wood for ••• ~. pl' 

la~rine • 17. X $1.20 

r. 

4) Total lengtb of 5 ca di_ter PVC 

pipea for vent ilation pipee neecS" pee 

lat&'ine 
-

Coat of one ne pipe of 'a .ait le..gtb 

of ,. 

'l'o~al co.~ 01 .. atil,tiOa ,11f8 ,.. 

1au1_ - 1 .ait 1 ... 00 

.... total ' 

. 

.. 
,98 

-
!'ota1 . 

~nite Coat 

490 .,. 

($0.1' $ ". 

each) 

0.92a3 

$35.00 V • 32-. 

ta 1 
r".. 

, 

1711 

$1.20 $ 20. 

ta 
1 

-
, 

~ 

1 

(' •• 00 • ,. , 1 

eaab) 
. 

.. 
.."25 • 

,( 
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, '!ota 1 
Unita COat 

1 

Carriecl cwer "25. 

e) 'lotal ..,unt o~ wood neecJed for roofift9 • 
atructure ~r latrine 1,. 
Coat· of wood pel' _ter (".20 • 13. 

Total coat of woo4 for roofl!!! atructure /.) 

pel' latrin. • 1,. X ".20 

f) Total nUilber o~ gal vanl.ad _tal unit. 
< 

n .. ded for wa1la and .:cofa per latrln. 4.5 

Coat. of one unit of galvaniaed _tal ($2.00 '. 9. 
'\ 

Total coat of galvani.ed _tal ab •• t. eacb) 

p!r latrine • 4.5 1 $2.00 • 

'lotal Coat of on. eo.unal Latrln. "47. 

(outboua. iDC1 ...... ' 8~... 1 

ft 

5.1.3 "!II. of Ca ..... - __ ~ 

r 

During tb. ..cond at.,. tb. 21 •• i.ti", 1atr18" tb.~ 
! 

.er. IlOt upgraded durift9 .tage one .ill be U(l9racled. Al." 

113 n .. cIouble-pit latrln .. will be b.dlt for _i-pri".te 

u ... ,. 
'1'0 Il"r''. tb. 28 •• iati,., latrlne ~a.ctly tbe ._ 

p&"oce •• foll..,. "'lat et ..... wlll .. ...,.lled. "'er:.fon 

the .,.acrlptioe •••• for et... .. fullF ... li.. to tbia 

HOODd _ .... 

'. 



'-UZUI! E2!i322 Il ! E [IL 7 IllE 1 

• 
100 

Por the con.truc,tion of th. ne" 113 ••• i-privat. latrin. 

unite the ._ procedure d •• cribed for the, upgrading of the 
,#' 

exi.ting latrin.. will be folloved. The ony difference that 

exi.ta i. that two pit. will be lined and two alabs will be 

n.eded. Aa in tbe ca.e of the upgraded latrinea, one pit vaa 

alr.a~y built. Th.refo~e conaidering thia it i. not 
< ..... ' 

nec ••• ary to_r.peat the whole de.cription. 

Tb. coat of building on. new doubl.-pit ••• i-private 

latrine vill include: 

a) Concrete block. for lining two pit •••••••• 210 unita 

b) Reinforced concret. for .lab •••••••••••••• O.52.3 

c) WOod !or a.at ànd lid ••••••••••••••••••••• 17. 

d) Ventilation pipe •••••••••••••••••••••••••• 6a 
./_-r 

, 

5.1 •• ~ lin ...... - st.,. ~ 
'lb. following table .how. the brealcdown of the coeta to 

G 

con.truct one nev double-pit latrin.. !h. co.t br.atdovn for' 
, ' 

the upgr~ing of •• i.ting latrin.. i. not r.pe.t~ .. it 

corre.poncla to the table abown for th. firet .t.,.. 

a) '!ota! ___ t of GOna'ete bloak _ite 

n .. ded to li.. ho pite pee- latri_ 

COet o~ conente blocb pu: unit 

'Iot.al t of ' bloob r 

1 • 218 ' ... lt • .... 14 ~ 
.;,;;;;;:,;",;;~ 

"'~a1 

OnJ,ta 

210 

e'O.l. .... , 
1 

'lot al' 
eo.t 

, 21. 
, -

. 

, •• 

\ 
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Car:ried orer 
, 

b) Total quanti ty of réinforced concrete 

c) 

needed for tvo alaba per latrine 

Cost of reinforced concrete per cu. m. 

Total cost of reinforced concrete per 

latrine • 0.52.3 X $3S.0~ ~ 
Total amount of wood ne.d~ aeat 

and lid par latrine 

Coat of wood per _ter 

'l'otal coat. of wood foX' a.et per , 

latrin. • 17. X $1.20 . 

, 

d) Total length of 5 ca di ... ter PW 

pipe. for ventilation pipe. needed per 

latrine 

C08t of one PVC pipe of a ~it lengtb 

of .s. 
~otal COlt of vent11.tiob pipe a per 

latrine • 1 unit, X ' •• 00 

Total coat of one n •• 

Double-pit Latr1ne (8tate 2) 

, 5.1.5 COR .. -!:!II! 

101 

'lOt al 
Unita Coat. 

$ 29. 

0.52.3 

( $35.00 $ 18. 

/113 ) 

17. 

($1.20 $ 20. 

/a) 

. 
'*' L 

. 

1 

, 
~. 

(' •• 00 $ 4. 
-

•• ch) 

'"71. 

. 
.. follow1ag table •• ' .ri... tbe ooata of .... at.ge 

of 1IIpl •••• utiba of .... -.t~lIti_ ., .... 



• 
.) 'lotal nUilber of •• iating 

latrines ~raded in stage 1 

Co.t of one upgraded latrine 

Total cost, of upgraded 

latrines ..; S<ta . 

~ 28 uni ta ,,'/$48. '·0 
/ 

b) Total n~er of ~_unal 
, \ 

latr:es built in
l 

stage 1 

COB of. ope commun~1 latrine 
-/' J-

Tota\. .co'1rt of cODllll~nal 
-- "'''--. 

.. latrines .: Stag. ,1 

• 48 units X $147.00 

c) TOtal number of e.iating 

latrine. upgraded in stage 2 

Coat of one upgraded latrin. 

Total coat of upgrad.d 

latrines - Stage 2 

• 28 unite X $48.00 

d ) Total nUllber of new latrines 

built in stage 2 

Cost of on. new latrin. 

Total coat of new latrines 
1 

built iD St.,. 2 

• '13 wait •• '71.00 

!O!!l CO!! .. -hM 
St!! I!!' ·WUy 

JL ( 
102 

• !O!AL COS., 
Unit. 18ta4Je 1 ·"--.2 

28 

$48.00 " ,344. 
~ 

junit 

48 
, • 

$147.00 $7,056. 

/unit 

. 

28 

'48.00 $1,344. 

/unit 

-

113 

'71.00 '.,023., 

JUDit 

l 

"-. 
t .... OO. ",367. 

1'12.13 '14." 
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5.2 IOLID!U!!.., DPIU'" 

5.2.1 ""'-r of ~u - ft •• ODe 

Of the total nuaber of 6 .a.te collectors to be built by 

tbis project, 3 (A-l, A-II and B-I) will he constructed 

during this stage. Ta coll.ct the garbage abOut 750. of 

ravines and gullies will be pavee! vith sisal-ce.ent. An 

average of 250m per waste collector. Considering that the 

average vidth of the chutes viII be 1.758, and that their 

tbickneas will be about 5 ca., a total of 22 cu ••• of sisal

ce .. nt viII ~ needad per vaste collector (Dia9- 15). 

• 

~ support the .eight of the chutes, a h.ader will he 

placed ,.,ery 10.. Tbat i. a total of 25 headera per .ute 

collector. ~. quantity of concrete required for each h.ader • 

1_ 0.18 cu ••• (Diag_ 15). As 25 headers are needed'the total 

a.ount of concrete per wa_te oollector is .qual to 4.5 cu ••• 

Bach heacter will also ne.ed ,. of 10.. reinforcing bar.. 'Ille 

total &IIOunt required for 25 header. is 150.'. 0 .... ter of 
• 

1o.a bar .. igb. 0.52 kg., therefore, 150. •• igb ~ut 78 kg., 

tot~ •• igbt of relnforclng.bara n..aed par ... te ~llector. 
Tbe .ute collector itself .ill nead (Diag. 15) • fenc. 

aade of wood pole.. 1.. of the.e wood pol.. are neecle4 per 

... te collec~or. A .e~.l grill to prevent gubag~ froII . "\ 
fal.ing Into tu filter ia alao needed. 'Ibis _tal 9~iU will 

be ...s. of ..,.. bar.. 8acb grill will nee4 " q. of ... 
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• 
bars. Bach grill vi11 o •• d 16 kg. of ,_ ,b.rs. A very 

• 
• i~le filter will he built, to prevent •• all piece. fram the .. , , 

refuae from gett'in$'{nto the drainage channela •. Bach fi1ter 

will need 4.2 cu.m. of gravel. A drainage channel will take 

re.tdual vatel' from the collector to the river. Tbeae 4rain

age channels will be built of 53 cm diueter concrete tubes. 
" 

An average 1ength of 45m of drainage channel will be needed 
, 

per co1lector. Considering the unit length of the concrete 

tube,' 1.2m, 38 units are needed per wasté collector. 

Tbe cost of one vaste co1lector vi1l include: 

a) 

b) 

'\. Paving of ravines •••.••••••••••••••••• 22cu.m. 
"> 

Beade~s •••••••••••••••••••• ~ •••••••••• 25 units 

c) WOod fence •••••••••••••••••••••••••••• 1 unit 

d) Iron gri1l ••••••••••.••••••••••••••••• 1 unit 

e) Grevel ••••••••••••••••••••••• • r • •• ' ••••• 4.2 -cu ••• 

f) Drainage tubes •••••••••••••••••••••••• 38 unita 

". , 

A1so during stage one \ of the 9 ~tacking base~ needed 

for the coaposting depot will be constructed. Only half of 

the aapot capacity ia needed unti1 the 6 waste co1lectora are 
~ 

built during Stage Tvo. Stacking bases will. be lIlade of 

-rejon- (page 83). Each ba.e la 10m by 10m, that 1. 100.2• 

Around the base a drain channel paved vith sisal-cement viII 
~ 

be provided. Thl. channel will have a total 1ength of 4011 
/ ' . 

per atacking b,.e, a vid~ of O.lm, a~ a thlckne •• of 3 cm. 

for the pav"'g •• teria1. Therefore, O. 18 cu... of ai.al'" 

ceMftt to pave drain. al'. needed pel' ba... ft... d,rai'" vl11 
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be connected to the .ain draininq channels uainq 5 ca 

diameter PVC unpreasurized pipes, of a unit lenqth of 6m. 

The total lenqth of oonnection pipes needed per base ia about 

15m. 

To protect the oomposting material from the rain, a roof 

wi Il be built over each base. Thatch has been chosen as the ,J 

roofing material because of costs. 100m2 of thatch roofinq 

wi Il be needed per ba8e. To support the roof a simple wood 

structure will be made usinq tree pales. 100111 of wood will 

be used per base. 

The costs of bne stacking base will include: 

a ) • Re j on • ••••••••••••••••••••••••••••••••• 1 00 Bq. Il • 

b) Drain channel (8isal-cement) ..•....•.... 0.18 CU.III. 

c) Connection to main drainaqe ............. 15m 

d) Roof (thatch) ............•....•...•..... 100 sq. Il. 

e) Supportinq structure for roof 

(tree pales) ......•...••...••.•..•••.•.• 100. 

5 • 2 • 2 Coat Breakdovn - Stage One 

The following table shows the breakdown of the C08t8~ 

Unit costs of oomponents as weIl as total costa are shown. 
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al Total quantity of slaal-ce.ent needed 

to pave rav ines 

Bach cu.m. of alsal-ce.ent 

Total coat of paving ravinea fer waste 

collector • 22.3 X $12.00 

b) Total nuaber of h-eaders per waste 

collector 

Bach header costs 

Total cost of headera fer waste 

collector • 25 X $5.20 

c) Total quantity of tree poles needed 

for fence 

Bach tree pole costa per œeter 

Total coat of tree poles fer wa.te 

collector • 18. X $0.75/_ 

d) Total quantity of 6 .. bars needed 

for Iron grill per oollector 

Cost of 6_ bars per pound 

Total cost of 6_ bars needed for tron 
, 

grill par va.te collector 

- 16kg X $0. 37 

Sub-total 

106 

Total 
Unita Costa 

22.3 

$12.00 $264. 

la 

25 

($5.20 $130. 

each) 

18. 

$0.75 $ 14. 

la 

l6kg. $ 6. 

$0.37 

/kg. 

. 

$408. 



• 
Carried over , 

e) Total aaount of gravel needed for 

filter per waste oollector 

f) 

Cost of gravel per cu •• eter 

Total cost of gravel needed for filter 

per waste collector • 4.2.3 X $6 

Total lenqth of S3 cm diaaeter concrete 

tubes 

Bach tube of a uni t lenqth of 1.2. 

coats 

Total cost of drainage tube. par waate 

collector • 38 units X $12.00 

~tal Coat par •• ste Collector 

(StaeJe 1) 

Coat breakdovn for Co~stin9 Depot. 

a) Total quantity of -rejon· needed per 

b.a. 

At Il coat per Bq. .eter of 

Total coat of building one atacting 

b.a. • 100.2 1 $1.50 

Sub-total 

, 
107 i 

, 

• 
Total 

Dnits Cost 

$408. 

6.2.3 

($6.00 $ 25. 

1.3 ) 

45. 

($12.00 $456. 

la) 

$895. 

100.2 

($1.50 $150. 

/.2) 
. 

$150. 
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Carried over 

b) Total ..,unt of siaal-c ... nt for drain 

cbannel per base 

At a coat per cu •• eter of 

Total coat of drain channel par baa. • 

• 0.18a3 X $12.00/.3 

c) Total length of 5 c. di ... ter 

unpr ••• urized PVC pipes 

Bach pipe of a unit length of 6. coata 

Total coat of pipe. per .tack!!!, baae 

• 2.5 unit. X $4.00 

d) Total a.ount of thatch roofing _eded 

per base 
Il 

At a cost per aq. ..ter of 

Total cost of tbatch roofing per b .. e 

a 100.2 1 $0.8 

• ) Total leogth of tre. pole. neecJed for 

.upportioCJ roof atructure per ba •• 

At a coat per ~_ter of 

Total co.t of wood for atructur. per 

ba ••• 100. 1 $0.90 

-rot.al Coat. p!r St.acki!!9 -

(State 1) 

, 

/ 
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"".. Ifot.al 
Unita Coat 

'150. 

0.lb3 

($12.00 $ 2. 

1.3 ) 

2.5 

($4.00 $ 10. 

leach) 

100.2 

($0.80 $ 80. 

1.2) 

100. 

($0.90 $ 90. 

1.) 

$332. 
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5.2.3 ..... of ~U - Stage -.r..o 

During Stage Two tbe .... proc... d •• cribed in Stage One 

viII tu. place. Tbi. ti_ for va.t. collector. B-II, C-I 

and C-II. Tb.r.fore the d •• cription .ad. in Stag. On. 

applie. totally to thi ... cond .tage. 

Concerning tb. co.po.ting d.pot, the proc ••• viII al.o 

be .zactly a. in Stage One. Tbe only differ.nce i. that 

inst.ad of .. .tacJdng b .... , 5 viII be constructed during 

tbi ... cond .tag.. As th. nlœber of colllPOn.nt. are found par 

.tacking b ••• , no d •• cription i. n.c ••• ery apart fra. the on. 

giv.n in Stage One ( •• e S.ction 5.2.1). 

5.2." eo.t are ...... - SbIe ..., 

'l'b. table .bowing co.t br.ùdown. for " .. t. collector. 

in S-tag. On., appli.. to thi. .tag.. Tb.._ appli.. for 

tb. table .bowing co.t br.akdown. for .tackill9 b.... ( ... 

S.ction 5.2.2). 

5.2.5 eo.ta p!r St!g! 

Tb. followiD9 table ..... ri ••• the co.ta of .adl .t.g. 

of ~l-..ntation of th. 80114 ... t. and drainag. .,at ... 
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• ) 'fot.l n""r of " .. t. coll.e-

tore .t.,.. 1 , 2 

Coat per "ast. collector -

.t.ag •• 1 ,. 2 

'lot.1 co.t of "ut. coll.ctor. 

- St.,. 1 • 3 X $895. 

b) !Otal coat of " •• t. co1l.ctgr. 

- St.,. 2 • 3 X '895. , 

e) TOt.l nuaber of .t.cking bea •• 

- Stage 1 

Coat per .t.cking ba •• 

Tot.l coat of .t.cking b .... 

- St.,. 1 • • X $332. 

d) TOt.1 nUilber of .t.cking ba ••• 

- Stage 2 

coa~ per .t.cking ba •• 

Tot.1 coat of .t.cking b .... 

- St.,. 2 • 5 X '332. 

'rota! Coat PI: St.,. 

Coat pu: P_11,1 

1 RIA LilI = 
110 

Unit. St.g. 1 St., • 2 

3 
( 

($895. 

..eh) 

$2,685. 

'2,685. 

• 
(.332. . 
..cb) 

'1,328. 
. 

\ 
5 ~ 

(.332 • 

•• cb) 

'1,660. . 

,.,.013. '4,345. 

'6.03 '6.53 
-
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Tbia aection d.ala .itb the firat atag. of inatalling a 

.at.r aupply .yata. It _tabliah.a th. verioua colllPODenta 

required for ita illPl •• entation. 'Ibe coat of the firat atage 

of th. .ater supply ayate. ia tb.n calculated on tbe baaia of 

the nuaber of co~nenta uaed. 

5.3. 1 .1IIIber of ec.aa-u - St ... Qae 

During the firat atage 4 bydranta .i1l be inatal1ed, OM 

on each a.ctor (Map 14). '1'0 diatr ibut. .ater te hydranta 

A-l, 8-1, C-I and D-I, 320 •• tera of 5 CIl di.eter, PVC 

pre.auri.ed pipes will be laid. An average of 80. of piping 

will be uaad for .ach bydrant. 

ft. unit lenqth of each pipe unit ia ,. and fourt.en 

unita are needed per hydrant. Two .ater tapa .i1l be 

inatal1ed on eacb hydrant. Undern.ath .. ch .ater tap a catch 

baain .ill be built to prevent vater apillag. and the 

for.ation of atanding vater poola. Tbeae baaina viII drain 

into the neareat ravine or gully. '!'he quantity of concret. 

required for e.ch catch baain ia 0.,.3 Ca.e Qiag. "). 'or 

the drainage, 5 CIl d( .. eter unpreaauri.ad ne pipea are 

uaed. Bach hydrant needa lIbout 10. of drainage pipea. .ach 

pipe unit ia ,. long and two unita are need.-l per bydrant. 

Tbe coat of on. hy~raftt during atave on. .ill inclueSel 

p 
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a) Di.tribu~ion pipe •••••••••••••••••• O .. ter. 

b) •• ~er ~.p ••••••••••••••••••••••••• 2 unit. 

c) Concrete catch ba.in •••••••••••••• O ... 3 
1 

d) Drainage pipe ••••••••••••••••••••• 10 .eter. 

5.3.2 Colt ana ..... - Shi! a.. 
/ 
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!flle following table .bow. the breùcJown of the co.ta. 

Unit oo.t. of oo~nent~ .. weIl .. total oo.~. are abown. 

.) 1fotal lent~ of 5 CIl di_ter ne 

pre •• uriaed .ater di.tribution pipe. 

Sacb pipe of a unit lenttb of ,. co.t. 

-.rotal co.t of pipe. per bydrant • 

14 unite l '9.00/unit 
"" 

b) Quantity of concrete _eded for tbe 

catcb ba.in per bydrant 

c) 

aacb cu. a. of concrete ooat. 

'Iotal coat of concrete/byc!t:ant • 0 ... 3 

• 0.6.3 l 'f2.00 

llullber of .~t.er taPI' nquired per 

bydrant 

Coat of one .ater tap 

Co.t of t.o .ater tu! pel:' by!!J:ant • 

2 X '3.00 

8ub-total 

!'ota! 
Dnita coat 

14 

('9.00 "26. 

eacb) 

0 ... 3 

"22.00 • 13. 

'a) 
. 

2 

,'3.00" , ,. 
eaob) 

- ".5. 

_. 

1 
, 
l 
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Carried cwer 

d') 'fotal lengtb of 5 ca di_ter PVC 

unpre •• uriaed drainage pipes 

Bach pipe of a unit l,engtb of ,. coat. 

'-'otal co.t of pipe. per bydrant 

• 2 unit. 1 $4.00/unit 

'1'otal Coat per Bydrant 

(Stage 1) 

5.3.3 .... , of çc.roaeat.. - Shg, ~ 

113 

'lot al 
Unit. Coat '1.5. 

10. 

($4.00 $ 8. 

la) 

$153. 

During tbe .econd stage, .igbt hydrant. will be 

installed, tvo in .acb .. ctor (Map 15). ~ di.tribute water 

fO bydrant. A-2, A-3, 8-2, 8-3, C-2 and C-3, 440 •• ter. of 4 

CIl di_ter PVC pre.surized pipes vill be laid. An averag_ 

of 55. of piping .i Il be u.ect for .ach bydrant. 

Conaid.ring tbat the unit length of each pipe unit is 

'., 9 unit. are needed per bydrant. Two .ater taps .ill be 

inatalled on eacb bydrant. Ond.rneath eacb wat.r tap a catch 

ba.in will be ln.talled for th •• _ purpo .. a. in Stage 

One. Tbe.. ba.in. .ill alao draln into tb. Dlar •• t ravin. or 

gully. !'he quant,ity of concr.t. required for .ach catch 

ba.in in 0.1al , _ tbey ar. th. a_ ai.. _ tho.e bu! It 

nt .... ~.,.,\..,_, 
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4urin9 Stage One. ~r tb. draina,. 4 ca 4i ... t.r, unpr ••• ur~ 

ia.d PVC pipe. are uNd. lach bydrant Il... about 10. of 

drain.,. pipe •• 
.. 

ainCtt .. ~b pipe unit 18 ,. long, 2 unita Ar. 

n.eded per hydr ant. 
! 

!he co.t of on. bydrant durill9 Stag. !fvo vill include: 

a) Di.tribution pip •••••••••••••••••••• 55 •• ter. 

b) Mater t.p •••••.••••••••••••••••••••• 2 unit. 

c) Concrete c.tch b •• in •••••••••••••••• O.6.3 

d) Dr.in.ge pipe ••••••••••••••••••••••• 10 •• ter. 

Al.o during $t.ge Tvo r.in w.ter collection will be 

introduc.d. Ta collect the w.ter fro. the roof., bailboo 

pipe. will be u.ed. About 611l of tree pipe. will be neede<! 

per houa.. Also one 114 litera oil drwa \per hou •• vill he 

uaed to .tore the collected w.ter. 

The COlt of the rain collection par bouse will include: 

a) Baaboo pip.s •••••••••••••••••••••••• 6 .eteça 

b) 114 litera oil drua ••••••••••••••••• 1 unit 

5.3.4 Coat Br.~ - St.,e 2Wo 

The fOllowing t.ble ahow. the bre.kdown of the colta. 

Unit coat. of co~n.nt ... weIl .. total co.t. are shawn. 



• 

( 
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a) 'lotal lengtb of .' CIl di_ter PVC 

preaauriaed vater diatribution pipe. 

.ach pipe of a unit lengt.b of ,. coata 

t'otal coat of pipea per byc!rant 

• 9 unit. X ,'.OO/unit 

b) Quanti ty of concrete needed for the 

catcb baain per hydrant 

aaeh cu ••• of concrete coata 

t'otal coat of concrete per bydrant 

• 0.6.3 X $22.00 

c·) IIUllber of .ater tapa reqJIired per 

bydrant 

Co.t of one .ater tap 

Co.t of t1lO "ater tap! pel!' hydrant 

• 2 X '3.00 

d) 'lotal lengtb of .. CIl di_ter PVC 

unprea.uriaed drainage pipe. 

laeh pipe of a unit leD9~ of 6. coat. 

Total coat of pipea per bYtb:ant 

• 2 unit. X tl.OO/unit 

1'otal COat el!' lJ!l!ut 

(.tag. 2) 

• 7 

115 

t'ota! 
Onit Coat 

9 

('7.00 , 63. 

each) 

0 ... 3 

('22.00 • 13. 
/.3) 

2 

('3.00 • 6. 

eacb) 

2 

('3.00 • 6. . 

eac:b) 

• .7. 
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Coat br.aIrdoIfn for rain collection. 

a) t'otal length of bewhoo pipea 

Sac:b pipe of a unit length of hl 

!'otal coat of ba~ pi,. per boaH 

• 1 X $2.00 

b) .Ullber of 11. litera oil druu per 

house 

lach oil dr~ coata 

'rota! coat of .ater ator.,. ft.. ,.r 

hou .. • 1 1 $7.50 

'-'otal Coat of Iain •• ter 
i 

Collection Per Bou .. 

(Stage 2) 

5.3.5 ~ pp; I!!!I! 
, 
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Ifotal 
Unita COat 

1 

('â.oO $2. 

e.cb) 

1 

1 

"7.50 '7.SC 

eadl) 

".5el 

'lbe ,lollowill9 table 8U1aaJ:l.e. the coata of e.dl ata,. 

of illple.ntat ion { of the 

'" a) 'rotaI nUilber of hydrant to be 

iutalled - Stac)e 1 

Bacb hy4r.nt coata 

'.l'otal coat of byc!rant 

St.,e 1 - 4 byd. X $153.00 

Sub-total 

•• ter ayatu • 

Unita Stage 1 Stage 2 

4 

($153.00 

eacb) $612. 
1 

"12. 
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Carried over 

b) 'rotal n.-ber of bydrant. to be 

inatalled - Stage 2 

.acb bydrant coata 

. '!otal coat of hydranta-Stag. 2 

• 8 hyd. X $81.00 
\. 

c) 'fotal nUliber of rain collection 

unit. - Stage 2 

Coat of .acb unit 

Total coat of rain collection 
t 

unit. • 665 unita X $9.50 

Total Coat Per Stage 
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Unite Stage 1 Stag. 2 

$612. 

8 

($81.00 $ 696 • 

each) 

665 $6,318. 

($9.50 

e.ch) 

$612. $7,014. 

$0.92 $10.55 

~e ,follovill9 table .bOws otbe .,.t. per atage. of the 

cliffer.nt aspecta covered by thi. project - suit.tion, 80lid 

.a.te and drainage and ".ter aupply. It also .bo.. tbe C9ats 

par f_ily of e.cb upect u ".11 u th. total coat of! the 

project. 
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Senitation Water Supply Totals 

$~014. $10.55 $20~26 

$1 ~767 $~626. $11.47 $3~751 $50.7 

Diagram 21 

Costs per Stage Total, and per Family 

The uniform annual cost (UAC) per fuily is calculated 
/' 

" based on the formula UAC • P X UCR. Wher,"'p represents the 

present worth per family and UCR representa the uniform 

capital recovery. The formula used and the UCR values are 

taken from Life Cycle Coat Analysis 15 • 

\ 
' .. :;~l~ 

The following table shows the,d total costs per stage' and -"' 
, 

per family related to the UAC per family • 

• . • • 
2 10 $20726., $31.16 $4.03 13.5' 

Diagram 22 
" 

U.A.C. per F ami ly CO!Pared to Average InCOllle 

f 

... 
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It is estimated that people should spend 25' of their 

income to pay for housing. As this is a sery ices proj ect, i t 

is considered that 10% of people's income should be used to 

pay for it. Diagrams 21 & 22 show the amount needed to be 

paid by squatters to implement the systems selected. Stage 

one is totally affordable by the community as the income 

percentage needed per family, 8.5%, falla below the set 

margin of 10%. Stage two requires some subsidy for its 

implementation as the percentage needed per family to coyer 

its implementation costs, 13.5%, is above 1 0 % lDarg in • 

Therefore the amount of subsidy needed for stage two is 3.5' 

per family. 

To reduce this amount during stage one set tIers will be 

required to pay the set marg in of 10' of their inoo.e per 

family. The overpayment of 1.5% per family for stage one 

wi Il be used to crea te a fund for the settlers which wi Il 

allow them to subsidize themselves part of the second stage. 

With this arrangement settlers reduced the net subsidy needed 

from 3.5 % per fui ly to 2' per family. 

Th is project' s concern in keeping tbe necessary subsidy 

to a bare minimum is lIainly due to the following reasons: 

a) The scarcity of funds available in the country for tb. 

improvement of the life standards of very low-inoo •• 

communi t ies. 

b) The fact that no project dealing with squatter settle

ments bave yet been iiipl_ented in tbe DoIIinican 

Republic. 

1 
• 
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cl Tbe belief tbat iaprove_nts of living standards. abould 

he a result of a self-aupported plan, deaired, accepted 

and affordable by the co_unit y in question. 

-
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Annexe 1 

1'118 IQUWICAII _IQILlC 

The Do.iniean Republ ie is loeated on the island of Santo 

Do.ingo, or Hispaniola, whieh is the second largest of the 

Gre.ter Antilles Islands, found in the Caribbean Sea (Map 16) 

betveen parallels 17- 36' 40- and 190· 58' 28- latitude north 

and longitudes 68- 20' and 74· 30' west of GreenvichS • It 

covers two thirds of the island while Haiti oceupies one 

third; the tvo countries are divided by a 388 Km. border. 

The territorial area of the Do.inican Republie is 48,422 sq. 

b. in which tbree regions are elearly defined (Map 17), 

North, South-east and South-vest 33 • 

A1.2 IOLIftCAL 81mu'1œ 

Tbe Do.iniean Republie wu under the dictatorship of 

Rafael L. Truj illo for tbirty-one yeara (1930-61). During 

thi. period the country alowly started the proca.. of 

lIOdernizat ion. "fbe arIMd forces and public .ervice. ".re 

espanded and MN .ocial .ectora - labour and aiddle cl ... -

began ta appear. Of cour •• , .any o~ th... illprov_nta, 
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Map 16 

Geograpbie Situation of tb. Doainican a.publie 

Source: National Geograpbie Maga.ine. 
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specifically th. illprove .. nt. of the co-.anication ayat •• and 

of tbe ar-.d forces, v.re d.aigned to atrengtben tbe 

dictatorial regi.e vitb very littl. inter.st for econoaic 

growth. The Truj illo .ra vas characterized by a li.ited 

inflov of foreign investaent, and the repayaent of the public 

ellternal debt to .the AIIerican and British governaenta '7 • 

Trujillo's death in 1961 marked the beginning of a 

chaotic period of political aetivity. The political vacuWl 

left after bis death vaa filled by a serie. of ahort-lived 

governaents. 

In 1962 Juan Bosch vas elected to the presidency but 

nine months later his govemaent v .. overthrovn. 

Betveen then and 1965, the con.ervatives v.re Livays in 

pover, until tbe civil revolution vbich atarted in April 1965 

and ended vith a .ilitary occupation ~ Aaerican Marin ••• 

Uter the revoIt elections vere held in May 1966 and 

President Joaquin Balaguer vas elected. Tbe .. jor econo.ie 

goal of the nevly elected pre.ident vas to open tbe oa.inican 

BeoDOIIY to the rest of the world in order to pro.,te growtb 

and developaent and to create a do ••• tic industrial sector. 

In tha Doainiean Republic, eleetion. ara held every four 

yeara and Pr •• ident Balaguer wu electecJ for thr_ 

consecutive perioda anding in 1978, vben Antonio Guman 

defe.ted hi.. During Quillan '. goverftllent the country t. 
econoaie .ituation bec_ very bac! and UMlIPloYlient rate. 

iacr.a_d. 
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M!P 17 

south-e .. t 

Dœin.i.ean "publ.i.e Main Region. 

Sourc.: Union Pan ... ricana - 0.1.&.32 

AN tJU AL SU~~ER WINTER 

25.1oC 27.1 oC 24.0·C . 
-- August January 

D.i..,r_ 23 

Av.reg. '!!p!ratur •• 

Source: Onion ,~ricana - 0.I.A.32 
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In May 1982 a new president, Salvador Jorge Blanco, froa 

the .... political party as ex-pre.ident Gunan wu .lected 

and i. still in power. 

A 1 • 3 BCœœIIC ACY1Vlft 

The Dominican economy depends acatly on the exportation 

of agricultural product. and aineral.33 • Sugar revenue. have 

accounted for about SOt of agricultural foreign .xchange 

revenues, on the average, followad by coffee, cocoa and 

tobacoo 17 • Mineral (nickel and bauxite) sales accounted for 

15' of total revenues • 

... 
Al.4 CLIIIUB 

The cli.ate in the ar.a 1. .ub-tropical without extr ... 

t.ap.ratur •• , due to the .. a br •••• Md to the four -.lunt.in 

rangea which run B •• t and w •• t and aodifY th. clia.te. Tb ••• 

rang.. are: Centr.l, S.pt.ntr ional , Ne ib. and Baboruco5 • 

Diagr .. 23 .hava the •• erag. t.-.per.tur .. in .u...r, .inter 
J 

.nd annu.lly, and, as cu be noti~, .... on.l variation ia 

ainiul. 

Gen.rally, for th. ar... M.r th. co •• t, th. .. •• on.l 

variation of cloudin... .how. a .axiaua doubling durlng tb8 

a ......... 

-.lntb. of May and June aneS another durlng Sept.aber and ~ 

October. Tb •• v.rag. of dai~ cloucJin ... cbang •• con.ieS.r-

ably, being u.u.lly gr •• t.r bet_n 4z00 P.II. and 'eOO 

P.II. 33 • 



_..-",,; 4SfM"IfiJ&G@I4GU IIMUUJUiS 4&a 3 & a & Si e su "_2 lEtIIl dS id 1 2 

• ~ ., 0 ,~~ f. 0 2C ~ 2l 0 .le 0 J: 0 ~~I Onwn 

Il" ~l~ :.-., it 
fi; 1 

1""'- 'f~ ~\i -
~' l 
",.'\ 'li~.r-f.f. I~~~<t~ , ·· ... m~ ~~ ~ • :.~~~1! I~·~'':' ~ .... 'i . .. ,';: ... ~~ .'! !.-

1)1 .... . 
loi" ~'t.1~ J ..... ~~~~ . ... ~~~ '1 
~ 
l'i 

",til Et~& .~~~ ~. ~~: :i1:r.... '. 
~t,"l't' "'';;::/. ., .. ~f· r~1 .... ~# ... . , .... ~ ~ .. 

".'\ .. .-
lo' 1 ~ 

(\.' jt{;lt;i ;~~'~~, ~ ''';~\;' ri_l ::J- ':" 
~. T 

Dlagr1lll 24 
, 

Monthly Dlstrlbution of the "ln ln Santo Do.lngo 

Source: Unlon pan .. ericana - O.B.A.32 
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1950 1960 1970 1976 1977 1 1978 

1 

Orban 508,401 922,090 1,59~235 2,243,632 2,162,,7171 2,481243 

Rural 1,627,471 2) 2~980 2,41~223 ~91..s75 ~1~984 2)131
'
5' 

Total 

Di!9r .. 25 

Bvolution of tbe Rural and Urban Population (Ru.ber.) 

Source: Indic.dore. aa.ico. - ORAPLAR20 

3 

lIilllon. of 2 

lnbabltant., 1 

1950 1960 1970 1976 1977 

Dl.,r_ 26 

lvolution of tbe aural Orban Population (Gr.pble.) 

Source: Indicador.. "'ioo. - a.AP~20 

1978 
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and 76.2 rural, but in 1978 batb perc:entag_ bave all108t 

J;alanc:ed witb an incr .... of th. urban population to 48.54' 

and a drop in th. rur.l population ta 51.461. As abOWD in 

Diagr.. 27 th. ..jority of th. population are aulattoa 

(72.93') followed by a .all percentage of wbite. (16.07') 

and blacks (10.9' ) 20. fte country is pJredOllinantly Cathol ic 

(98.17'), as Diagr .. 28 sbowa. 

White. 
8lac:u 
Ilulatoa 
&aioa 

16.071 
10.891 
72.931 
0.111 

Diagraa 27 

Itbnic .fa!poai tion 

Source: latructura d.l Intorno10 

C8tholics 
pre.by.t.riana 
U"enttata 
otber 
.one 

".17' 
0.971 
0.1'1 
0.601 
0.0'1 

Di.,r_ 28 

.elilioua CO!PO!ltion 

SOurce 1 htruc:tura ~1 Bntorno10 

--
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• Annelle 2 .. 

*AII price. Do.inican Republic·. value. In 1983 OS Dollars. 

( 

Al. 1 Ste.l aeinforcing aar • 

• 6ca '0.08/. 

l.a.. '0.18/. 

1.2ca '0.32/. 

Al.2 Polyvinylcbloride (PVC) 

0-3.8c:. • $2.00 (L-6.) 

1.9C11 • $3.00 (6.) 

2.Sca • $4.50 (6.) 

3.8C11 • $7.00 (6.) 

Sc:. • $9.00 (b) 

Pr ••• uriaecJ Pipe. 

A2.3 Polyvinylcbloride (PYC) Onpre •• uriaad Pipe. 

0-3.8C11 • $3.00 L-6. 

Sc:. • $4.00 6. 

7.Sc:. • $8.00 6a 

10a. • $13.00 ,. 

lSca • $30.00 6a 

, 
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• A2.4 .ater Tapa 

1 oo~let. unit @ $6.00 

Installation coat $6.00 

\ 

A2.5 Concrete Tubes - Dot reinforced 

L-l.2m W-6.4m @ $12.00 

~ 

A2.6 Nipples 

W-l.3em @ $0.25 

1.9cm @ $0.38 

2.5cm @ $0.65 

Y-3.8cm @ $0.90 

A2.7 Concrete and Related Materials 

Simple concrete (1 :3:5) @ $22.00/.3-

Reinforced concrete @ $3~.00/m3 

(.10m thick) 

-Rejon- @ $1 5.00/.3 

Sisal cement @ $12.00/.3 

A2.8 Laber Costa 

Mini.ua salary in tbe D.R. $2.S0/day 

Laber Cost for pouri~9 concrete $1.00/.3 

131 
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• A2.9 Band Digging Rates 

Sail 1.S0m3/day 

Clay 1.30m3/day 

_/ Soft Rock 1.0Sm3/day 

Bard Rock O.SOm3/day 
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l Jl'ftRVI DIS 

1 . Al s lna Puello, l ng. Manue l - Secret ary of Est ate of the 

Ministry of Publ ic Works and Communications, 1967 to 

1977. General Manager of the Domlnlcan Elect.riclty 

Corporatlon, 1977 ta 1978. 

2. Baez Lopez-Penha, Ing. Ramon - Dean of the Englneerlng 

Faculty of the Universidad Naclonal Pedro Benriquez 

Urena - Santo Domingo, Dom. Rep. 

J. De Sanctls, Vicente Md - D1rector of the Social Securlty 

Bospital Laboratories - Santo Domingo, Dom. Rep. 

4. La Zurza Settlers - Groups of settlers chos@n at rando. 

were interviewed concerning various aspect.s of thls 

project. 
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1 • Cuentas Nacionales deI 8anc9 Central de la Republica 

~inicana Bolet ines mensuales deI Banco Central de la 

R.D. - 1973, 197., 1975. Oficina Nacional de Estadis-

tica 

2. Dorich, LU1S and Ortega, Alvaro - Orbanization and 

Building Mini.ua Standarda for the Caribbean Region -

Worklng Paper. Regional Seainar, Port-au-Prince, Raiti -

o . A • 5 • - Dec. 2/(" 1 9 7 •• 

3. Ehlers and Steel - Saneaaiento Urbano y Rural - Edito

rial Interaaerlcana, S.A., México - 1966. 

4. Feachea, R., McGarry, M. and Mara, D. - Water Wa.te. and 

Bealth in Bot Cliaates - John Wiley and Sons. (1971). 

5. Fuentes G., Santiaqo de la - G!oqrafia Doainicana -

Editorial Coleqial Quiaqueyano S.A. - Sto. Cgo., R.D. -

1976. 

6. Gold.tein, Jera.e - Senaible Sludge - Rodale Pre •• -

E .. ans, Pa. - 1977. 

7. Gloyna, Ernest F. - Waste Stabi11zation Ponds - MOrld 

Be41th Organization - Geneva - 1971. 

8. Gota .. , Harold B. - CO!IPO!ting - World Bealth 0r9aniza-

tion - Geneva - 1971. 



1 9. Gil, Antonio - L. Zurza - Docuaental para Television 

(Tele-Antlllas), Santo Ooain90, R.D. - 1980. 
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10. Gracia, J. and GOBeZ, J.B. - 8structura deI Bntorno 

(proyecto de grado) Univ. Nac. Pedro Benrlquez Urena -

PaOultad de Arquitectura - Santo Domingo, R.D. - 1975. 

11. Banlon, Joseph - ·A problem that won't flush away· - New 

Scientist - July 21, 1977. 

12. I!proveaent of Sluas and Uncontrolled Settleaents. 

Report of the Interre9ional Seminar on the I~rove .. nt 

of Slwas and Uncontrolled Sett1e.ents. Mede11in, 

Colomb!a - 15 Peb. to 1 Mar., 1910 - United Nations -

Hew York - 1911. 

13. Johnson Cointreau, Sandra ~8nviron.ental Manag ... nt of 

Orban Solld W .. te in Developinq Countries: a project 

Guide - The World Bank, Urban Developaent Oepart .. nt -

Wa.hington D.C. - 1982. 

14. Kalberaatten, J.M., De Anne, Gunner.on and Mara -

Appropriate Sanitatian Alternative., a Planning and 

o..lgn Manual - WOrld Bank - Tbe Johna Hopkin. Univer

sity Pre.s - Baltiaore. 

15. Life Cycle Coat Analyaia - A Guide for Architects -

Tbe Aaerican Institute of Architects. 

1 6 . Mar a, Duncan - Sevage Treat_nt in Bot Cll .. te. - John 

Wiley and Sons - London - 1976. 

17. MattCnez, AIIalia - BOIlle Bconoaic Aspect. of the Doaini-

< can "public 1966 - 1982 - Unpubliahed ~ presented 

at McGill Univer.ity - raculty of Bconoaic. - Ray '.83. 
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• 18. Manual para Presupuestos - Editado por CODIA Santo 

Oomingo, D.R. - 1983. 
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19. Okun, D.A. and Ponqhis, G. - Community Waste Water 

Collection and Dlsposal - World Bealth Orqanizatlon -

Geneva - 1975. 

20. Poblaci6n Orbana y Rural - Indieadores B'sieos -

ONAPLAN Oficina Nacional de Estadistica. 

21. Rajogopalan. S. - Guide to Simple Sanitary Measures for 

the Control of Bnterie Diseases - World Bealth Organiza

tion - Geneva - 1974. 

22. Reiq V. Martin - Consideraciones Relativas al Proble •• 

y Soluci6n de los Tugurios en Planes de Vivi.nda -

Seminario de Tugurios - Bogot' - Colo.oia - Dicie.ore 

13/16, 1966. 

23. Rybczynski, W., Polprasert, C. and MeGarry, M. - Sto2 

the Faecal Peril J.D.R.C. Preliminary Report - Ottawa -

July,1977. 

24. Rybczynski, Witold - Sanitation and Solid Waste Manage

aent - aenue State Orban Developaent Project - Bvalua

tion Report Prepared for project Group International 

Ltd. - Montreal, Canada - July 18, 1982. 

25. Rybczynski, W. - -Onsite Syste .. for Oeveloping Ar ... • -

paper presented to the 6th Rational Conference on 

Individual Oneite Wastewater Syst .. - ADn Arbor -

Michigan - Oct. 29/31, 1979. 

26. Rybczynaki, w. - -Appropriate Sanitaticm for the World'. 

poor· - Compost Science - July - August, 1977. 



27 . Rybcaynak i, W. - Double-Vau! t Co!poat ing Tei1eta z A 

State-of-tbe Art aeview - Bnvironaental aanitation 
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Inforaation Center - Bangkok - Tbailand - Dece~r 1981. 

28. Sanitation in Deve10ping Countries - pacey, Arnold, 

editor - John Wiley and Sons - London - 1978. 

29. Shankland Coz Partnership - Third World Urban Bouaiog -

Building Re •• arch Betablishaent - U.K. - 1977. 

30. Tasae Ispecfficaa de Mortalidad Infantil - Caaos Regia

trados en la Secretaria de Betado de Salud Publica y 

Aaietencia Social - Indicadorea B"ioos - ORAPLAB -

Oficina Nacional de Bstadi.tica. 

31. Stop the Five Gallon F1uab - Rybcaynski, .itold, editor 

- M.C.B.G., School of Arch. MeGi1l University -

MOntreal, Canada - 1980. 

32. Onion Pan ... ricana, O.I.A. - Reconociai.nto y SValuac16n 

d. 108 "curac. .atural.s de la _!publica oa.inicana -

W .. bington, D.C. - 1967. 

33. Wagner, B.G. and Lanoiz, J.A. - Izcreta Di!RO!a1 for 

aural Ar •• s and Saall CIO_uniti •• - World B.a1th OrgaDi-

aation - Geneva - 1958. 

34. Wagner, I.G. and Lanoiz, J .A. - .ater SUpp1X for Rural 

Ar ... and S .. ll C~niti.s - tIorld B.al th Organisation 
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