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EXECl1I1VE SUMMARY

Background

To Improve ani., condMf >If a sIgnt8cant percentage of the population of Grenada and
to Improve the Infrasbuch.'{!· uIred. for Is tourism tndusby, the Govemment of Grenada
approved the design for tM '~d Ante Sewer Project (hereafter -.tie PJojed-). The UnJred
States A~ncy for Internatlofk. "'VeJopIlaenl (USAID) has provided fundfng. Consbudlon
conaneneed In September 19.. '41 and the antIctpated con.pet!on date for the proJed as
designed Is Odober 1992.

The Project provides for co1IedJon of domatlc and commerdaI sewage In the Grand Anse
aMa and transfer of wastewater to an ocon cutfaD whJch extends 1,100 ft. (3S5 m) Into the
ocon at Po1nt Salines. The design provlde:s for sette.nfng for luge debris wflh no further
treatment.

An area containing an equivalent population of apprc»dr'nafU} 10.000 people (residents,
hotels, and Industry) Is presently .Meed by seplle tanks and pll.atrtnes. SuDage (grey water)
Is typIcaUy disposed of In sulface drains. DraInage from this area Is coBeded In two draInage
dllches and Is discharged to the near shore area on Grand Anse beach. Colifonn
contamination and Increased concentrations of ;1Ubknts have been found In the bay In
previous studies. Near the discharges, odors are lunpleasant and the dJalnage plume. Is
apparent. Both residents of Grenada and tourlsits take advantage of the reaeatlonal
opportunities provided by Grand Anse beach.

Because cholera Is spreading throughout the regkm, public awareness and Interest In this
disease has Increased. Indeed, cholera re-presmIs a sIgnIftcant threat to the population of
Islands In the Can"bbean. The pending threat ofcholera has prompted this re--evaJuaflon of the
design rationale for the Project.

The objectives of this study were to: (1) assess the potential risk of the spread of cholera
associated with the Grand A"..5C Sewer Project desiiIR; (2) provide recommendations for
reducingCtr eliminating such t.hMat If appropriate; and (3) suggest broad communJcatfon
sntegle$ for local authorities to Inform the Grenadian publJc about the Grand Anse Sewer
Project.

Findings

The team conducted a detailed re-vlew of the Project with partfcu1ar refetence to tJw
transmIssIonofcbo1erasbouldanoutbrnkoa:ur.Soun:esoflnfonnattonweredocumentatfon.
interviews, and OJH:a visits. The following~ and recommendations were- reached:

• Cholera Is a tul and significant threat to the Jqulation of Grenada and other Caribbean
countries.
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• 1Maumd duatIon In Grand AnN In whkb"unn-attd...fiom Jlliatmaand 1i11JUC

tank cwedlows .. being dlschatgN ... fbi shore .. a thmt to the health of the dlNns
and tOUtkts.

• The Grand Ante Sewer Project as cIataned· .. help to ..... the pofudlal threats to
pu1lIIc hu1th and the Mat-thore enVIIonrntnt posed ltv ame:nt w....wafu management
ptidlctltn the Grand AnN Bay.....Thmfon. lis ncornmlJ1llW that the poJId
be CiOIl"'ec1 and Ita1tN up .. soon as poIlSIbIIwlh the uncItntanding that the Proted
shou1c:I be trutecI as a ftnt step In duIIng will wastewam In ilM Gland Anse a,.a.

• The abIly of the Project to c:onbol the..ad 01 choIaa nn the IsImd of GteMda may
be ntima1condcIatng the many po1nI mel non-potnt soun:a of.wage-matad poIuflon
that exist throughout the countJy and. !n pattticuIar. at the .wage cMfaD that Is operated
for neJsbbortns St. George'•.

• An cnvtronmtnta1 monIortng program should be JmPementcd before the start-up of the
Project and c:onlIIwed thereafter so that the dedson the neu-shote environment can be
determined.

• A public lnformation/educ:aUon ca.rnpa.ign should be fnJItAtcd by the Natfonal Water and
Sewerage Authortty (NAWASA) and the MIntsby of Health ~Io make the public more
aware of the need for the Project. the need for connedfng to the system. and the thTeat
of water-bome diseases and methods for the:Ir control.

• A review was e~rrted out on the tedtnbl apatIse needed to opente and maintain a
.tewage handling system In Grenada. It was found that the NAWASA has a weU
devttloped englnuring eapabOy as wei as adequate labantory expeJtise. The operation
and maintenance of the new eo1Iec6on and dJsposaI system should not be a problem for
NAWASA. However. some InsIIu:I:IonaI:~ Is needed In fee coIedion.
protUrement and supp1y. and public nhdIons along with ;addiionaJ operation and
maintenance training.

• Potential tmpad on the marine envlronme:nt from the outfaD of the ProJed should be
consklered In a global context rathe:r than If:rnPy wIb roped: to the lmmedJate coastal
area. The dlscharge of contaminants of thh type Into the ocean Is not without adverse
effectson the Caribbeanenvlronmlmt asa whole. 1'heref0te. the Government ofGrenada
should unde:rta1ce development ofa comprehensIye exaefa and wastewatermanagement
Itrategv to seJVlce the ent:In! popnJaKon of ffhe counby and to protect public health and
the environment. The Grand Anse SnNrage Project Is only one: of several wastewater
management mdhods on the Iswxt Much lof the turaI mas ofGrenada and parts of the
wban areas of St. George·. and other towns me saved by sepUc tanks and other on-sIe
disposa1 mdhods. The St. GeOJge's sewage c:oIedIon system has no treatment process
and d.lsdwgesthrough an ocean c:MfaD. AI of these components of exaeta. and
wastewater management should be evaluated so that an effective and finandaJIy efficient
wastewate:rfacftles master plan canbe developed for the Island. 11dsplan should Include
1nstIutIona1. finanda1. and englneering consIderattons.



• WIhIn the framtwOlk of the mast....... rntdwdsm should be developed so that the
PrcItd can be upgr*d to tndudc SlutatnaYe wast.wafu trntn.m IS a mum of
Ndudng the load ofcontamlnantl, nutrIenIs, and pathogtns cntufn9wamsofthe regton.



Qapt.1

INTRODUCTION

1.1 0...1Background Oil GreDacia

GNnacIa .. an Island nation of approxJmatt!y 91*000 people, wlh ,a land ana 01344 rant
located In the IOUthem Cattbbt.an. The Wand hu a1~ fntalot' S\IJIOU'.I1ded by
nanow coasta1p1alns. 1M economy Is based on agr.tcukuN.1gflt hllIIIry, and fOU1lsm. The
gros;s national product per capb was $1,720 In 1988 (Mendu, 1991).

1.2 RIsto., of the GraDd AttIe Sew.. PJ-oJect:

The Grand Anse Sew~rProJld (hereafter rdetl1d to as ... Prqut...) was desIgned to
Improve sanitary condltionsfor approxIrnat.ty 10 'pacmt of the populaflon of Grenada and.
at the same tIme,to Improve !he Infrasbuduraftq~ for the counI1ry to develop Is fOUJlsm
tndustly. Thedesign for the Pro}ld wasapproved l~the Govenur~nt ofGrenada andfundfng
for the project was provided by the U.S. Agency for International :Dawlopment (USAlD).
ConstNctIon commenced In September 1990, and tid anlfdpatad completion date IsOctober
1992.

The Project provides for co1ledion of dOl'lV.stic and commerdaI sewage In the Grand lanse
area and transfer of wastewater to an oou;R outfall that mends 1,100 ft. t33S m) Into the
ocean atPomt SaUnes. ThIs de:slgn ea1ls for~ for luge debris wtth no addJlfonal
treatment. The Grand Anse area contalns private residences (both formal and Informal or
squatter stmclures) hotels, and Industry.

1..2.1 PI'evIous Stud.les

Several studies have tnvestig"ted the wastewa!:e".r management prc:w:6ces In the Grand Anse
Bay drainage area. A 1975 study by PAHO reoomme:nded a wastewaCercoledfon systemwith
a bgoon treatment system. and disposal through a near.more dJschup Into Priddy Bay on
the south coast. In 1985 a study by TVA looked at the St. George'! syJfem as weD as the
Grand Anse area. ThIs study recommended thai a sop-gap outfaI1l be fnstaled on the St.
George's discharge to eliminate near-shore discharge of untreated sewage; an oxJdatfon ditch
treatment system was to be constructed at a Iafs date. The cuJfaD! was built In 1988 wIh
ClDA funds. but the treatment $1'Stem was never lbuit. The TVA study proposed a collection
system and an arti6daJ wetland tn!.atment system. for Giand Anse. Dlschmse was to be Into
PrtcJcJy Bay.

Louts Berger international eanIed out a study In 1988 ruormnend~g a cdledfon systemfor
Grand Anse and an ac:ttvated sludge trutment plant will chbIn.afion and an ocean ouffaB.
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1htsstud, evaluated thef.....1ly ofav&tal bulmmt opflom. Howvet'w • did not~e
oeean cutmU or IcknttI'y an optimum cc.an outfall sI•.

n. late. INdy was conducttd In 1989 by the BdaJrs R~arch IndIuft. A watu qu.tly
sampIms program In ("Jfand Ante Bay thcNted eltvattd lewis cl cd1Ifonm .nd nutrIe'nt
COJItamInaIIon. ThIs study cordudId thal an ocun ouIf:aI .... only coanc SCIftl\Ing and
.... -.nova! was the mod approprtate dltposal opIIon, buId on capllal coa, opuatfllg
COllI, and operator sldII required. Sbons ol'fshon ocun auma ... measumI off the
southwatan tip ofthe htand (po1nt SalIna) whaa the outfall WA'S popoNd. Itwasnd.d that
seooncIaJy trealmtnt optfons do not mno'I' nuIlrItnls, which would raurt b adverse 4dfeds
to frtnglnllrufs If dIumtI wera cf.IIlcbarged Into nut-shore watm; fhmfcte, an offshore
outten would be required even IfscconcIaty trultnmt wasused. The Point s.lfnu outIaD WAS

~ed totranspc»rt UJ'Ibuted••ageawayfrom coastal waf.nand mfnfmbethe effed
on the nur-shcn cnvlromnmt and puYle health. It .as also dttermfnad thal dischatges on
the south dele of the Island, Stilth as PrIdcIy Bay, IWouId drwIata ImoI'ItS the ftshmg lreas neat
the coast, posing a thrut to public hulth and the costal environment.

1.2.2 Desl.. of the GlaDd AIue Sewt!I' ProJect

Based ontM Bellall's study, the Grand AnN Sewer Ptcjed \VIS de:dgned fo coDect sewage
from the major population and toudst areu that cha1n Into Grand An:se Bay. The design
Includes a co1ledion system wtthfour pump sldons and an ou1fal of 1,100 ft. (335 m) Into
WMer 45ft. (14 m) dup off Point Salin~J. Coa.r.se SiClft'nfng Is the only freafmem provided.
CoUe:dion of wastewater from squatter hClUlla was not tnduded fn the design.

1.2.3 Wutewater MuaJlel!lll!ml lImstlhdfoas ID Glraaacfa

The National Water and Sewerage Awhody (NAWASA) It nS'pOllSible for opeTcltion.
maintenance. and monitoring the pe.rfonnance ~ the new Gmnd An.r!At Sewer system as weD
as the sewage systanln St. Gemge's and the~ clisbibutbn of pdab12 water In Gnmada.
NAWASAhaspersonne:1lnengiReedng.IaboratOllYanalysis. opentfon. auld maintenance. The
Authority Is responsible to the Minlsby of Commt.tnkat.Ion'N WOfb and Publfc t.JtiIIias mKI
must rely on government approval and subsidies for putiaJ funding of Is opelBting budget.

1.3 Objectives of the Study

ThIs dudy was undataken by the UnBed States Agmcy for International
Developm£nt/Regkmat Development OfBce/Carlbbean (USAJDJRDO/C) In re.lpOnSe to
c:oncems expre:ssed by the: Grenada Minlsby of ffaIth officlah over the de.'5fgn of the ProJect
In Baht of the pre.sence ofcholera In the latin Ame:Ifc;an and Cmtbbean region. The objectives
of thls study are detailed In the scope of wOtk (see Append:fx A) as fol'loe: (1) to assess the
potential risk of the spread of cholera associated wIh the Profed dedgn; (2) to provide
recommendations for redudng or eliminating such threat If appropriate; and (3) to suggest
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broad communkatlon •••gtu for~ uhortiu to Wonn thl Gmudian pub&: about.hI
Grand AnN Sewer Projed.

1.4 Methodologp of the Stuc1J

To ckte:.,..... the corw::cms of the GrenadIan govt:mrnml. 1rDMI.......~Id wIIh
offkta1s In the MInItby of HaIth and the Athatr.. DMsIon of the MlnIdIy lUI~.
NAWASA ItaI'f weN IntavItWN and InIptdIonI "'aN macIa of the analytbllabomowy Iftd
ma1ntmahOl faevIItJes. The authoa of....Btlansfudy..tnmvItwtd aswatathe desrgnm
and construdJon managm of tha Projed. Some of the COftdNdJon IdMfaIl the outfall sic,
and tbI Grand Ante beach were Inspect.ed. The dt:dJn doar.me:nk u ... as the pNVfcus
stud_ were ..viewed. A list of ptnoM contactN II pm In Appenllk B.

1.5 Background Oft Cholel'a

Cholera. a gastro1nt:attna1 dlNue CiIJlUlId by Vldo dtoIelOl, MIl ai8fdId humans for
eenbutcs and Rmldy has spread to SovJJ.. and c...rutrII Ame:dca. BeausecideR Isspeactlng
throughout the region, public awarenus and 1nU'rt:st In tNs diNasa has flrtaeased. Indelld.
cholera representl a~nt threat to the Inhabbms of tsf.and:s In the Caribbean.

In some reglol\S of the wodd, apedaly clwe!0Pn9 cwnIde:J, choleta Is endemfc and
outbreaks of the dtsease ant seasonal...... ~lllk:al mode of InNmlsslon of chcreTa Is
contamlnated water and food products. Mhouglh choIeta Is usu,,-I' associated with fecal
ClGntamtnatkm, studiescanied oulln a numberofre:lIt.-h Iabomodes lhave demonstrafed that
V. c:hoJeroe IsalMmb£r ofthe natural bacUrIa1:BorJa ofaquatic envtrol\ments...dally saline
waters. Thus, outlnaks ofcholera can occur In 1soIial!:ed QIiI:I as a ruuJt· ofImpoper handling
and storage of seafoodprod.ucts.

Cholera Is characterized by a sudden and vSalent onset of d:imhea. with fnhded fndMdu.aJ:s
loslng .$lgn.tficant quantities of flukts as a n:sult cf the mode of adIon of cholera tom. The
toxin stimulates translocation of water and eJecmoIyre:s flom host tissues Into the Intestinal,
track; the resulting dianbea Is typkaDy :swam and the dmnaftc bss 01 eJedrolytes can result
In shock and death of patients.

SeveraJlnvesflgatolS have mported JUUhs ofstutilP..s on V. cit..whkh document that the
natural habbt ofthls spedes Issaline wauPSofcoa.'IbI repms. The nnge ofsaBnties In whk~.

V. choJmJe can survive and grow has been repCJlUd to be sfmiIu to that of marine and
esluaJtne waters. V. daofDae requires an _!qUam suppy of sodfum (Na.) Ions as do other
ma.Jine and estuarine bac:tata. Once the mIn1mall raquhment b N.a+ has been met. the
amount ofavailable OJganJc nublmts Isman Important to grow1h znd smvIvai ofthe org;aNsm
than Isthe tClta1 sa1lnJty. Thus. V. daoJeme an easily survWe and !P'CM' In Inland wafers 2lS wei
as In coasta1 marlne waters.
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GmdIc stud.. on v~ dtoJaoc have: lito prcwtdad concIusM.~ ,hit ,.. tpIda tJ •
componmt of the badalal ClC'IJI'II'I'Il or madnI watal. for _.~ 10
pcra:nt of V. dtoJnoe II b'IoIum1nnotnt, • ballypbIIy 1lnOC 'O wth mam. sptdIs.
V. dJoJdN can Mlt.dtvlly flltach to~_ andphyt~ .....toS'Oml typu
of aquatic VqltMion. An aHOdaJtIoR orp1dImI cf C1Ithu~ kwh has an
dtd on growth. tWVIvlil, and mob1Iy of this .

It II poIlIIbII forV. dtoJetoe to be wtWy AIId COIlItAi \Va........no dfnbI cues
OCXW' In the popuIatton. Howtva. when a dIBbI CMI cion OUUI. dtpmdfng Oft the
Wu1rnCJe factOJl whJch charadtrtr.e the~t orpnIan.. the ..... may spnad rapidly.
as wlhtht C.'llIImIt ep'klan1c In COlI:RbIe:I In South and~ America. Studfa on dtc
molecular gmdIc.s of Iso1at.a of v.~hn ftIlIuraI hablab MW.:I from dtnkal ca:sa are
bepm1ns toe1udcl8lte the app6Tt:Rt pmdox ofdlls spcdt.t;. IIhu.InItcognllcd fordecades
that not aDlllra1ns of V. choJetoe~ the todn mponstUe for the dInbI symr«omt of
the dINaN. Haunt compartJcms on the gIftItic cfNe:nr~ ,offoDt.prcdudng and non-toxfn·
:procIudng stra1ns of V. dtoJMJle have docurnr.ft~adt.hat ftOft·t~ stram art llneticdy
dlvcl'II, .101tox'gmk :stram aN not.. 1hu~, In the a....a 01*vfnfJent" toxfgmk main
of V. chofMJIe, there Is II lowpr~ ofan OIldR. of ep'Jdemfc: cIltcRra 0UUJring.. When
a hlg"'y virulent. fox'smk :d:Ialn of V. dtollttot IIImpofIId Info II JccaJIy~ the cMlnCes of
epldemk: cholera occuntng are~ InaI:aIlIllljl .. h1IJ probaHy or;cuned :II centnl and
SouthAmcmca. Bec:aUH V. dtoJmae Is~ld to many aquatic: environments" the threat
Is ever present for dtnleal man'tfest~tiam of cWua.
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FINDINGS OF THE EVALUAnON

2.1 mskFaeton As.cd.teet .... CWaa

To usume thIIt dMMra d MVa appear In GnmadaIs~... BatsttJ on 1M cum'nf
cholera epkIm6: In Centr.- and South Ammca Iftd the f\UII\btt of toudd.s~GNnada
via a1rbav.t, ocan 1IMr, andpM- saIboatJfIomothu~ I h: NM(W)'IWc 10as:w:mt
that the dbaM will~, Abo,~ the ...,.,...~~.,ti~ of v.
choJetoe In CtOasta11Ntt1h~w-.s, It lI..,thatd. sptde:JII~'to Gnnacb at wth
coalta1 walal of oIhu cOLlfl'bltt. Howa"u, to cia•• no dnbI a-.~d cboliua QUSIId by a
to.* Iltr&b'a of V. c'ti)Jm;te have beat nport.d.

~omatkc:antage of V. dto'1e1oe (Ron·G! ....) has ba~d~ fer penom
Involved In hlgb·m" iIldMda (t••,~ dfrawshtMl.h hP\trtt*df.tom~alWIlletS

of:some reg1ems oftbl Unfed Statu). inSlOImI.~up to 4 peramt ofsuch pmoM may
be uymptomattc caINrs of V. dI'*toe.

Assum1ng cholera doe. appear In Gnmada, the~.can be .vaaw.,.d In ragarel to ddtra
tl"ansmlss'll)R only IfIhe Infected J)eJ1lC)ftJ .JfkIa '" II hot.tI C)IJ mrde:nu ctemMd.d '0the sewagc
systtm. Fwtbennore" therde ofthe~ In mlnlmidng or.Mlnclng the..ad ofc"_""
Is dncdy mllt.edto the amount of COfttamIBll1ad .... poducb eNering tile sysfern.. II an
Infected Indtviclualls transported to the hosp'bllnl St.. Ge<llJe's. tltesewage~emleMing
the hospital may have II grulu Impact OR the tnunsrnlsdon of cholera than the ProJed bel
Simply because more contamh\ated wad:e mat:e:rWswould ..mer that system. Howe,,'er, under
this drcumsltaftCe, some V.choJmI'~ .WAge.~ be pod't:ced In the Grand
Ansa area.

An Importllnt coRcem milltedlothe,rpradofddaa Isthe poIe:ntiaIldt of.afood poduds.
As pre'l,bldy de:saibed. V. choJemr Is • me:maber 01 the.IndlgeMWl badedal communly of
many coastal ocean waters. l'hus. Ifthls Is tNe for Gnmda. thue III a COMfam tlnat to 1M
population. espeda1ly If lqRope:rIy prtpIftd 'eo. uncooked 01' undercoobd) seafood Is
consumed. Many studies hIVe documented CIlia of ddna nsubtg hom fnge:stti .1 of
contaminated and Irnpropaly hanlJIe.d .afcodl pocIuds. Howewr. this threat can be
mJn1m1zed by pIO,JJef Jft.P&RltJoo and hantIiB.g of saIood pOlfuds..

Cm1se ships I'M private satboats nprue:nt mlmpalJtam raechamsm by whfch cholera can be
~ht Into GJanada. The dose proxim1Iy ofolherpods·ci-al and the frequency wlh wIlkh
uIbo&ts and au1se shlps anWe lNy pwe to be! the mad dfibJIt IDlJltade fo weXom! ~o

......dioIu V. choJe:rae out of the counby; • pmon may become Weded whte visiting

ancthe:r port lind not have symptoms v.Jd aftw Intvtng • G'renada.. there'" fmJodud1g the
OIgan1smto the RWaae system In St. Geotge"s. GJUld Ame. or any GIhu location that may
N1Il be snvIoed by any sewage ClOIIedJon syum..
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2..1 .... PI'aeId Situation ID On_ ADM

AtId obMtvauon ofthe eK(ft.f;a"......managemml pradIoa WlhIn lhe Grand Ansc
Bay......bastn...ditcuJdoM wah NAWAS\Asbffeot6n_ JlmtouJ npoItI.. AvMtrly
of dfln_ dIrpoAJ PJ*n'd .. currmlv In 1\1IlI= IIIpItc~ teI'COntalhtd fJUfrnmt
.......pllabtnu, andIll."~~ Into.r..~ The....1.1.. 01nuch of the
......., even b the dty~ II cdItctJcn In two cfkha tlbat It4d cfftdfy Wo the......w'" of Grand AnN bIath. 1.. cIIIduqe from the dian. dkhubmI a smaI
but o1wIouJ ............. ani hM .. "bY ftOIJr.aIIII and o&mIu. odor. Dumg fIPIatad
WwlInJpecdons••~·aaI~ both IcraI ntdiImb and toudItI. waN obaawaIJlIaytng
vay 1'.....' the outWls.

JIec:auN the wlface walas an~ uttd b I~.. sa....~" and ather
• .cnattCNtl 'pwpoJeJ, It Is not ......... that d.... IN reports of pdIomttt. and othe,
fr,:':.' ftI\U\trtJ from cont.adt dh ""B!I'CGntanmlUd .ams.. 1M cumnt duatfon In
G..mel .Ania " unacupt'" In the CO!IfaI of Jlulblic hNMI ieM 1UthIflcs.. DraInage dieMS
rqnsmt en tmrnIilIt.l thtaIl to 1!fI90J111! uMJ .atka In Grand hnJJe Bay for N'4fta'lfoMl
putpC)llU. In add!llon to chaIJaa, 01'" ".Ira tt.... btpatIk and other ~sHnal
dIN.llIow.1AlorpnbmJ, Sat7mond1o, Slr4gdJa,~hogeNc '&dle"''' col) should be
of tt:OftClem 1.0 public heallh offtIah.

2.,3 Conceml of Gre:ne,dlan Gol'entJlltnt OIgor.Jb;a'Oons

Sevcra1ClC»I'lOtmI .\out IN Preted WI:e'e ........ed In the CIOU'llll of fl\«uvfews wflh offldab of
the gO\~t. These concems .. sull'llNdr.ed below:

NAWASA

IIIi People may be n:1ud:ant to pay ClDfBftIldlotn _ .. ncpr.nd '0 u.w the new system.. It has
been proposedthllt the costs assaciaUd 'dh the conr..edion of new N5fOmtD be
su\.;' :Jb:ed by the gC'IIemmmt for low- and m&ldlIe·lrw:ome UJlUS. A ftn.aI decision has yet
to be made on how the PJO!PIft d be ~pIe:rl1ll'lUd 01' the legulatmy mechanisms by
which people M1l be requbd to COMId tel the system..

• The pumps In the MW syst:em.. we • CGOddeRHe alJftOlUmt of eIedJIdIy for which
NAWASA nust PlJY.. Thus, ah\Pu~" d be needtllil to pay for the opaalfng
c:osts of the MW syJte:m.

• The coutaI monI:ottDs .j1Iogram~ In the BeIaIrs INdy has not been
.....mmtecl A Ploposal for the matnJIodng pogram was developed by NAWASA and
the Rsihutes DhrIslon.. but. to dd.e. no 6mdirJg mechmtsm has baD Idmti6ed.

• The pMc nbtlons doJt by "AWASA hal; been IDmpe:red by lack of ir.nd!. caused by
delay In appmval of the w&1u nk Inac:Ju!les.
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GNnodG IndutMof D.tIopmmt~ (GlDCJ

• Hthe syJkmlsnm dhout lrUtmtntandadvml~....~he&ds"'•
• coUld be Y&ty COIdy Int.... cliod tourlan and trada, In addIIon to the COJb
aaocwcd wlb ..

• ~ IrUtmtnt fdy could -soler' to outsScII. tnvafon (tourism and
1AduIby) as an IncIIc:IHon 01 Grmada's DJI"rmt'.n'bI CCI'aInIl..

,....,. DJuJdon oJ f1ae~ tJ/ ApkuJtvie

• the ..moJlI bRds to the south fA th~ Wa...wJl ..~tIyused by Gnnadlans. Staff
mernbm conIkIB the beds dOJlIen~ to ilhI ClUtfaI to be afJldtd by contamlnaflon.

• Input 'om thliocat ftmlng COI'm1tmly was DOl JncWcd In thl BeIlin report.

MI"~ oJ HItlOfth

• Concrems were .kprased tN~adVftM dad,01 the outf4\i1 on .lhdftsh beds to the south
ami genuaJ cnvIromnmtai deeD.

2.4 the Grand AftJe Sewer PI'oJed
As mentioned 'In SedIcm 1.2.2., the Pqed IsdI~"" to ImpoYe Anluy ccmdflfons for a
.1&ant pnwnta,ge of tbe popuJafton of the CJDUn\by and.. at the same time, fo fmprovc the
Infrastructure req\l1redfor Gnmada to conftllue lis ovuall development and fo enhance the
tou*m Indwtly. The Plqect.. as apprwtd by the ~emme:nt of Grenada and USAlD•
..,.-ovkles for co11ect1on of dornedlc _ COJIJI••rdaI .wage In the Grand Ante area and
traRsfer of wastewater to :an ocan outfaI that em:ndJ 1,100 ft (335 m) Info the ocean at
Po1nt Salines. Only saun.\nS for debris. wdh I!lO addIIon.aI tN_nem. Is provfded In the
dedgn. The constructton contJ'att ,•• the PqedhI:Iudes~tion and mafnfenance trafning
for NAWASA pasonne:1 and lndwIes a two-!'c . - > ,Ie puts fn'V'e11ffOJy.

2.4.1 Balbofo...

The envIrorunRnta1 assasment stud, pl'l'pand by the. BeIab RuealfCh f.MIIute daalbed In
cIdd the expectrd JnOVmlent 01....at and nar the GUIfaI de. Briefty. the mal« ocean
amnts tend to envelop the 1shn4.. sweep1ng ... the coutIlrne ID a southern flow and
~ In the general location olPoint Sa...... Astbe watulmnlfnue to move fothe south.
tMyencountertheAntllescunmtthdsweepsalaOSthellOJtbeasWncoutofScuth Amaka.
1blsCUlmllIs rtpCJdecl toa.tmdthnu~ the Catntbbean and ubna'lleIy low) Info the Gulf of
MexIco.

1M ..-age outfa1I de waslnsprmd above anll below wafer. On the bam of Is phYJbI
charactedslics. theprevatm,genvironmental cond.itic:IInts andprevfoussIudles••wasccmduded
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that the ste .. mora than adequate for n.pId dIuHon of an dIuInt IMam \dh subMqwm
transport from sbore.

An InIpOOnt coram ewer the IoaBon of the outf. is the pctmW Impact on tJ~ fenftt
fishing grounds along thllOUIhtm $fda ofthe Island. AI Ivda.-WormatIon, both IJUIJIishrd
~ofcurmtl pMtems and local Jcnowledge oIftshtnntn and tour1Uifa, bllcafa
that the outfaIde lllU1Iftct to shong ~11ows,ftCIpt for 2 to 3 hGWI per clay dwfng
tIadc tide whm the currmb can dow to a Italndd. At oIhu tfmu, the amants It the sle of
the outfd aN atmnI:1y ttronJ (Le•• 2 bob). Abo, oIIfeds placed Into ftlaHhore wafers
were obtavecl to mcwelWlfdy from Iamd to CllJ*l watm. HOWIYU. a..dWBcuft or~
to predict the dedi of unwual events, tueh • stoilms or alb " the outraI pipe.

AftdbutJn,g an Impact on the fkhIng grounds tothl ufall wII be made even more
c1ffkult bteaute ofthe dunotJrap1dc paftl'tnJofGranada. AJ)IlIOIfmately 15 to 20 pexent of
the poplIlatlon of Granada redda In the COMUI un along tbe IGUthem and southeastern
coast. None ofthis area Is smrJced by a crmInIIImt _wage cdkdfon and dtsposal system. As
al'Ulllt. a large number of point and non·po1nl SOU'lta offtaI ,ccmtamfnatfon 01Mar-sIIore
ocon waters eJdst. A dmbr duIlUon aids for d~ n:ddents Illvfng along the nemlleasfem
coast of Grenada. Thu'. pcMt e.tIschuge:. and sud.. nmoff along the enth eufem Ifde of
Grmada will enter near-shora wallas and. be anIed south by the pevalfng ooun CUJNnfs.
Because of the popuIaUon dz:e alon,g the .....fin side of Grenada, the net Impad on
_ar..shore waters Illismg from point and non·poInt sourcu InDY be IIgNftcamly larger than
that entatng from the Project.

2.4.2 DelIID

The des\gn ca1culallons for the coIed:ion syam and the ocean outfall (Louis Berger
Intemation". 1989) were found to compfy wIh accepted. engfneerlng pradfce. The
assamptions necessary for :Bow edImatian ",ue rusonabIe and! the system sbfng should be
adequate for the population saved.. The fbllin the sydem willi be Bmled to a maxfmum of
approximately 2 m1IIkm galons per day (MOO) by the pre:sswe IlImp auodated wflh the size
and number of the diffust'lS on the outfaJI. The sInIdlr1aJ desfgn of the eutfaD was based on
wl:hstand.ing a 5().year stOrm event.

2.4.3 eo-tmdlDlD

The CODSbudIon methods e.mPoYed at the time of the ...am. IDbseIvatIon and apparent In
prnJous work~ wIh mnstnIdion .......atfons h the ProJect.. A team of two
N/",VASA eng1nee:rs and two mnstnIdion Ir.upedon provided! adequate fnspedIon of the
.,0Jk. The me:thods being followed should n:sult it a reBabie :aydem, and paItfdpa60n of
NAWASA cngtneas ..provide valuaHe IaIOWledge for the fuIure.
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2.5 IMtltutloDal Capablilde-,s of the GofttDlDeDt of Greaada

NAWASA has • wd-dev~ cngtna:rIng capaYly at ..II IS Iabonfory upelflsc.
0paatI0n and maintenance of the ... coItdJon and~ systan thouId net be a
proYan for NAWASA ftomthe lb.nIIj)OInIof~ and opmfor ..... Howava" some
WtIutIonaJlrnprovernmts appnr to be needed In the ... 01 opaatlon and malnteMnce
training. procumnmt and supply, cdIedIon elf ...... and p.~ lmaflons.

~ CopobJlUy-1he existing 1aIJorat0lY and pmomeI wIthm NAWASA are capable
of performing backrto1ogk:a1. cbantcaI, am IphysIcaI analysis cl ocean and hsh wafers.
Laboratmy supelVlson ttated that the~ pmomeI and~ are luIy Utilized.
LabomOlY staff appeared to be wei trmId and COIqJl8'lent. IJut .VIIII hbumenfs were
Inopaatlve due to lade of spare parts. (SpaN puts and suppI5u me difftcuJt to obtain due to
adm1nlstratlve delay••)

Engfneerlng Copol>flltv-NAWASA has substanftal~ capabiJlCy wtth seYln tRfned
cng'lneen: the JnaRllge:r, chief engtnN:r, smbr agtnar, and tDUJ' othets.. Many of these
cngln'un havepost-sracfue.t.e degrea. Advt lI:nd a mechaNcaJ enpwer have been Involved
In the construdJon of the Prqed from the bqtrmJnQ, wNch wII asswe needed continuJly
when the Pro}ec:t bKomu opmtionaJ. TBWng Is also a put of the comtrudfon cOllfDd.
Addltlcma1 training for the opcralon a.nd maintenance pmonneJ may be advantageous,
however.

PubfJc Reralfom-On the bam of cllsau:dc:»ns wIh representatives of a variety of different
private and govemmenta1 concans. and QSU.2I1 COftvenatfoM wIh membelS of the puhlk, It
Isevident that NAWASA has not been .,cceafuJ In Infomdng the publk ofthe benefits of the
.wage sydem. Also. there has been litle, If any. noIke of pendmg dfsnJptfon of traffic
patterns due to Project consbuctim. FOJtumJte.v, NAWASA has demonstrated a commilment
to improving this prob1em wBh the e.staHisihmmt ofa consumer re1atfon:J department and the
appolRtme:nt ofa public mations ofBoe:r. Howe'Yer, NAWASA has had difBcuIty Infundfng the
~r relations departme:nt.

Annual fees are approxlnuteJy $30 per yul per houtehcld for water only. NAWASA has
been able to Improve the co1JectIon rate on WIe1' fees; ccIedfons are now at about 70 peJtent

of billings. It appe.arslhat substantlaly hJaher fees and coIec6on rates will be needed to
support the operating and maintenance expensu of the Pro}ec:t., NAWASA IIaff expressed
concem that people wID be re.1uctant to pay the connedfon fee to be hooked up to the new
sewer system.

Indus,., DlsdlrJJge MonItolfrW-The:re an.vera!fndusbIes In the areasaved bythe Ptojed
and more an! Iike:Jy to move In. The dlschuges from these Irndu:sfnes could aBed the
equJpmmt In the sewer systan as wei .. the: envfronment near the outfall. The effects of
blustda1 discharges on the opmdion ofa.wage tratme'nt plant were obseJved bythe team
on a WIto a .'Nage tre:aImenit plant In BddgetO\Vn, Ba1bados. This facIIy receives ef:IIuent
from a vaJlety of fndusbIes: Ice aum manufacturing, tannIng. meat processing, baffay
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manufKturlng, and a slaughtu houM. 'The raultlng wastewatar Isboth dfffcult 'Mexpensive
to 1r~.1.

2.6 PossIble Modlle-tleu to the Project

A praIIrrmauy...of trat:rnmt ahmadva was conducted so that a suggestion cGUId be
...... concemInJ~ to the Projed. The folowfng table clIemon:stJates that a waste
_b8tratIOn pond SV*mhas the actvarDga oflow IntiaIcost. vt1Y!row opaatfng CGSb. good
pathogen Nmova1 (V. dloJeroe 1ncIucIM), and 1Tdn1maIsludge prod'uctfon.. The disadvantages
of pond systems art the large land ar.. RqUftd for adaquata tmltmmt and the occasional
need to mncwe and dlfpose of aa:umuIattd .'ndge. Aerobic and facultaflve ponds rely on
natural oxy,en transfer from the air and oxygen prod'uctfon by aJpe to supply the Hroblc
m1croorganlsms that do the wode of traftng tlewage mt.hae ponds. Adaqu.e trutment
requ1m shaDow ponds that caupy large land ....nd have long rafdence tfmes. These:
long IUldence ttmu lead to good remcwal of pathogens, tndudfng V. elloletH.

MeehankaJ systems provide oxygen for~gaNsms In treatment works such as aerated
ponds, oxklaflon dltcha, btdlIlng fttm,~WoIogbI comadors, and activated sludge
plants. Because oxygen tra.nsfer In thue syrt&"1'IlS Is mere efftdent, tanks can be deeper and
ocmpy las land area. The abby to mmtaJn higher concematrons of the worldng
mkToorganlsms In the treatmentplants aIowlShrmu nWd.ence Ifmestoachfeve thesamelevel
oftrulm£nl. As • result, these mechank.al plants producre larger qlIantilles of sludge (excess
microorganisms), are not as efftdive at te:mOV'Ing palhogens, we luge amounts ofenetgy fo
operate mechanicalequipment, haveapmdvereplaument puis, a:nd require sldDedoperator
attenUon.

Approximately 30 acru wouJd be reqund for a facultative pcmd syJfem as compared to
approximately 5 aaesfor an activated sludae plant. There Issome land avdable south of the
Nnway at theabport that may be large enough ,for a pond system; however, It Is not dear tf
the topography Is too restrictive or Ifthe Airport AuthotIy would dow Isuse. Another pump
station would probably be needed to pump treated wasfewata to the outfall If this de was
utilized. If a pond system was located near the final pump station (Pump Station No.4)
adjacent to Frequente Indusbta1 patk, the IRdaIrIfon of an addIfonaJ pump slation could be
.volded. However, thls aJU has been dedpated for fndusbIaJ des and the land Is probably
not ava1lab1e.

10



Table I

COMPARISON OF ALTERNAnVE TREATMENT TECHNOLOGIES

CapItol
COIfS'\»
(US,)

O&M
Com!

(US'/,,)

0pe10t«
StI1l

R.quhd

Lond haa Sludge
R.quhd Produdfon

StobfIIroIIon 600,000 • 60,000 ++++ low smaD
Pond 1,500,000

Aerat.ed 1,000,000
Pond or to 140,000 +++ moderate medium medium

Oxfdadon 1,500,000
Ditch

Trickling
Alter or 1,500,000 220,000 + large
Rotatfng to
BloJogIcnJ 2,000,000
Contaetor

Ac:lJuared 2,000,000 270,000 ++ smaD large
Sludge to

2,500,000

lEnvironmental Protection Agency, 1977
'Palange, RoC., and Ao Zavala, 1987
'Rekl,I982
treacham. Ro 1983
a+ + + + _ very effective. + - least effedlve

11



SUMMARY AND CONCLUSIONS

\Vhm looking at Itsk factors concemIng the spJUd of choIe:ra In a partfcular sluatfon or
proJtd. l ..aItkaI to dellnnte the n:sbIdIonI which ddne the ovuaII objtdIve. For example,
I Is InaPPIopdate to consider the efftcacy of a projed only In the context of b'ansmIssfon of
cholera. Certainly, oIhu diseases pose as much ff not mora of a public hulth threat. Also,
wIhout considering other factors such as govemment.al tnf.rastrudunt and envfronmental
Impact, a simple IIsk assessment for tJansrnIs:sfOn of a single ellseue agent has lfmHed
••tpOItance.

The consultant team conduc:ttd a deta.- I'IVIew of the current duatlon In Gnnd Anse In
pal6cular and In G.nada In~ as pataJnJng to the Project, wtth paJtIcular reference to
the potential for transmission of c.bokra. The fOIowfng amdusfons ware ruched:

1. ChoJera-ChoIera Is a.aJ and dgn.if:bnt threat to the population of Grenada and
other Caribbean counbtes.

2. Current Sltuafjon-Excreta and suJa.ge a:re cwre:ntfy befng lnadequafely collected and
treated In the Grand Anse Bay dra.mage area, rauJtfng in baderfaJ and chemfcal
contamination ofthe bay. ThIscontamlnaflon Ismultfng Inenvironmental degradatfon
and poses a significant threat to the he.a1lh of residents and fOUJlsts.

3. Basis ojlRsfgn-The data and meJhodolQgy used to develop the desfg.P of the Project
were determined to be aa:urate; the e.ftIullni from the omfall should not frnpad the
near-shore environment. The outfaJI wit be sled so that strong ocean aments wiD
canythe efftuent awayfrom the beachaandftshIng gyounds under normal conditions.

4. DesIgn and Comtruc:don-The consubnt teamevaluafed the Project for adequacy of
design and consbuctlon me;hods. The: team conskIets 'the Project capable of
petfonnlng the requlftd collection and dlsposaI of sewage In the Grand Ante area In
a reliable manner, If pmpedy ope:raWI and maJntafned by NAWASA.

5. OueraflEffect oj'he~ct-The ProjectmouJd have apostive effectbyreducing the
hazards to public hea1Ih and nu:trie:nt IoadJng that now eXist In Grand Anse. The
Project may have lImIed Impad on and of chdeta In Gnnad.a considering the
many point a~ld non-poblt sources of sewage-re1ated pollution that exist throughout
the country and. In partJcu.lar, at the .wage ou:IfaII that Is operated for nefghbodng
St. George·s.

6. EnvlronmentaJ Monitoring-An cnvtromnentaJ monIotfng progmn Is needed to
corAm the predictions of the BehIrs smcIy. This program should start IrnrnediafeJy
so that base1Ine data can be collected be.be the Project Is staJted up. A proposal hu
been drafted by NAWASA and the Rsberla DMsfon to Implement such apr~
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but funding Is netdcd. The program should be cIafgncd to ct.tect any changes In
wat... qualtty and the marine ecosystem In the outfall area.

7. lnJiftuIIonof-1t Is not dear If the existing 1nstftutioj.J are adequate to support the
Prafect. NAWASA cunamly has the engtnuJlng and tedmIcaI capablly to operate
and maintain the Prafect. However, capabftlu to set and cdJIct fees are laddng and
• public NIatIonI program has yet to be Implemented. An IncIusbfaI monIorlng
program may be~ to mllgate the effects of fndusIrlaI cfJscharges Into the system.

Sustalnabilty of the system depends on the abllly to coiled adequate user feu and
to procure spare parts and supp.Bes In an cf6dent manner. NAWASA has had a low
rate of co1kdlons for te1VIca; staff members have expralIC'd conoem that customers
will not pay the required fee to conned to the new system. They also complained of
long delays In the procadng of purchase requests for equfpment and supplies.

For maximum effectiveness ofthe Project, aD SOUJta ofwastewater In the Gland Anse
Bay drainage sbouJd be conned. to the sewer system. Current plans caD for a
graduated eonnedion fee based on abby to pay. ThIs plan will require fnstHuffonal
support to Implement and to ensure a maximum percentage ofconnectfon. Cunently,
there are no plans to connect the squaflu popuJaflon (approximately 10 percent ofthe
houses) to the new system. this omissfon ccuJd seriously hfnder 1M Projed·s
effectiveness.

IndustJlal tnfIuents could put ema stress on the system both from a mechanIcal
standpoint and on the expected effeds of the outfaD. ThIs concern can be addressed
with an industrial monitoring program. The program wouJd require Institutions to
evaluate, monitor, and contro1 e.x.Istingandfuture disdwges Into thesystem. Expertise
Is available In the reglon In the form of profe.ssIonaJ organlzatfons that couId be used
to assess the industrial waste duation.

8. Public Relatfons-The public n1atIons 01 NAWASA have been poor. The result Is lack
ofpublic support for adlvl6esruch asrate Intreasa and possiblyfor future connectfons
and fad1Itteslmprovement. Apublic In!onnation/education campaign could befnftiated
by NAWASA and the Ninlsby of Health to make the publIc more aware of the need
for the Project, the need for con.necting to the system. and the mk of water-bome
diseases and methods for tMlr control. MedIa avaiab&e Include newspapers, radio.
television, and word of mouth.

9. Future Needs-Potential impacts on tJ1e marine envfronment &om the ouffaD of the
Prafect sbcuJd be amsIdered In a gtobaJ context rather than simply with raped to the
tmmedIate coasta1 area. Dtscharge of ocmtamfnants of thJs type Into the ocean Is not
dhout adverse effects on the Caribbean envflonment as D whole. Therefore. It Is the
re:sponsIbIity ofthe Govemment ofGrenada to develop a conaprebensive exaeta and
wastewater manaaement s:Irategv that wiD seMce the entire popuJaflon of the COUnDy
andproted pub1lc hea1th and the envfronment. The Gtand Anse SewerProJed Isonly
one of several wastewater management methods on the Island. Much of the nnaJ
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areas of Gtmada and parts of the wban arus of St. George's and 'JtMr towns are
"Ned by ..pUc tanks and other on-sle dIsposaJ methods. The St. George's sewage:
ccI1edfon .system doa not have trutme:nt and dkdwge:s thtough an ocean outfaD.
AI of these components of excm-a and wastewate, management wouJd be evafuated
ancllnductecJ In an dedJve and ftna.ndaIIy dk:Ient wastewater fadIIes master pan.
ThIs plan wouJd Include 1nsIIuIIonaJ, ftnandaI, and~ CGftSfderatlons.

Wlhln the framework of the master Pan, eansIdetatfon would be gtven to the
upgrading of the Proje.ct to Include JUStlmbie wastewater'tratment as a means of
reducing the load of contaminants, nubfmts, and pathogens entering waters of the
region.
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Claapter4

RECOMMENDATIONS

4.1 Project Start·up

'Jbe Grand Ansa Sewa Projed as datgned will help to alleviate pofentJai threats to public
health and the near-sbore envlronrnud poNd by c:u:nent wastewater management JlOdfces
In the Grand Ante Bay drainage. T'heref4ft, lis recommended that the Ptcfed be completed
and started up as soon as posSible will the u:ndasta.ndIng that the Projed be treated as one
step In the prooess ofmanaging wastewater In Gtenada. The following I'KOfIlIllendatfons are
Intended to minimize the envlron.mmta1lmpact of the ProJed, auma Is SUSfafnabdity, and
detenntne Is place In the overall wastewatu rnanage:mmt stml9Y for Gmlada.

4.2 MonItoring Program

A monltOllng program is essenUal to assadng the~ environmental Impact of the Projed and
detennlnlng If modlftcalkms are necessuy to reduce thoue fmpads. Monitoring water quallty
In the receiving walen at the outfall de Is needed to establish a base line so that comparisons
can be made to deted changes In the mk::robIaJ communly of the wafer column. Previous
studies have demonstrated that the bactata1 COIITInunJIy of receMng waters Is often the first
component to respond to changes In water quality.

In conjunction db Independent $dentists a proper monIomg progmn should be designed
and Implemented so that Ii Includu tradi6ona1 measures of water quality (e.g.• numbas of
total and fecal cotlforms. concentrations of nMroge:n, phosphates. etc.) as weD as an Index of
the indigenous baaerlaJcommunlty (e.g.,spede:scanposl:fon, etc.). In addJtion. theongofng
program being canted out by the Rsherle:s Dtvldon of the MJnisby of AgrlcuJture to monffor
biologka1 effects of the effluent from the St. George., sewage outfall shouJd be expanded to
Include sites at the Point Salines outfall.

4.3 InsOtutional Capabilities

The InstitutIona1 capabilities of NAWASA and the GrenadIan government In genetal appear
to need IlJlplovement In the areas ofU5Utadff~and public relations. Therefore,
an analysis of the existing Institutions neassaJy Ito support the .wet project Is needed to
dettmdne what InstItutkma1 changes and addticms should be made. ThIs analysis should be
directed at the capabilities needed to manage the assessment and coIIedfon of user and
connection fees. Public relation efforts should be directed at usurfng hfgh connection rates to
the new system and bJgh coIIedfon rata of user tees. Publ:fc relations should also play a role
In Increastng public acceptance of laws and nsutaBons that create reallslfc dwges for water
and sewer users. The need for an industrial dIsdwge monIotIng Plan should be evaluated
based on the characteristics of existing and futu.m fndusfries.
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4.4 W......ter F.cliide. Master Plan

A wastewater fackIu mast... plan should be uncIenaken to .valuate the nucb and
aJ)plopdate altemattv. formanaging waskwaterlftGrmada. AI oftheeotnpOMnts ofe:xaeta

and wastewata managt....nt dete'rhd In ChaJ*r 3, tern 9 sbouIcJ be evaluated so that an
effective and ftnanda1Iy efftcIent wabw'" &cilia mastu plan can be devtfoped. The
nwter plan wlldmttfy the most urgent nNds and the most efffdent strategy lor the use of
available funds. This plan should Include 1nItIutIonaI, ftnandaI, and engfneering
considerations. The Project, as well as any olMr wast.wAfa'management pradfce In the
1s:1ancI, will effect public health and the environment In both posItIva and negatfve ways.
Therefore, the addllion of treatme:nt facIItJe:s to the Grand Ante Sewer Projed should be
conskIerect In the context of a wastewater facIItJe:s master plan for the entire Island and the
results of the monitoring program.
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AppeedbrA

SCOPE OF WORK

1ECHN1CAL R£VJEW OF
GRENADA GRAND ANSI! SEWER PRO.IECf

SCOPE OIl WORK

IIodcground: The Grand Anse Sewa PJqtd Is funded by USAJDJRDO/C under the
GNnada JnfraIbudure RevIa1b:atIon mPtojtd. The project. authcwbad In SeJftmber 1988
ItaIted fIt1cI CORIbudJon acftvIy In Septm.... :1990. The enUre Revlalfatfon mPtojtd it
atImatecI to cost approxlmate1y $8.4 dbon ofwtdch 14.4 mtIton wallJe spent for the Grand
Anse Sewer Ptojtd. The sewer de:d.;n was C101fn1J1eted by 1.oufs Bager Intematlonal In
November 1989 and the proJect Is opeded to be completed In OCtober 1992.

The ratIona1e f·.... de:d.;n of thts project II that a panned seweBgll! systam such as this one
w<Nld eonslcIerably muce the threat to health and the damage to the tourism poten&! of the
Wand b,.' muting the eJdstlng po1IutIon pro'blem In the: Grand Anse Ifta, a prime tourist spot
with Its scenic badcdrop and oubtandJng beach. 'DA pamneten of the pollution problem are
Indicated In the following descdp60n of the se,,~e:rage/wutewater stluatfon:

In Grenada. gmy water from stnks and Ihowe:rs is sepuafed 1&om totr.t water and
aVowed to dlsc:harge dndly Into surfJu drains. Sep6c tanks, the major fonn of
Hwage treatment In the Caribbean, may not be sbred or ~mlrudedproperfy and
when not maintained, the soak·awaysor IeKhfteIds ovafIow orrseep·fnto the surface
drainage. In addition, hote:1s and muwanls do not nonnaIIy we grease traps,
squatters are prevalent In thearu and we prWI~far l1qWd w._ cftsposaI, and loose
cows, goats and oIhe:r antmaJs crate .ubI: that finds Is way Iro the swfac:e dJafns.
The surface drainage syste:m~ the: Grand Ansa area Is channeled tmo two conc:me
outfa1ls both of whlch discharge: about 20 feet off the Gnnd Anse beach. Ths
pollution has c:aused medic:a1 problems meh as ear and eye fnfedfom. and sJdn
rashes. Alpe washed toshore IsundJlhtly and odorous and the Grand Anse reefsare
consequently vlrtuaDy dud.

The USAID-funded Hwerage proJect has been de:dgned so that the raw sewage will now be
disdwged In 45 fed of wata'some eleven hundmd feet offshore of PoW Salines.

RecEntly the Gtenada Ch1d MedIca1 01:Bcu hu e.qn:ssed h8 concems fo l1C;AJD and local
aut:bcdIa about the appropdate:nl:ss of the planned sewer proJed vis a vis the puence of
cholera In the LatIn Ammca and Cmtbbun NgIon. His coocems :Inc:fude the poalb8Ies of
chaIera oulbrub due to the d.Ischatge of ew sewage and the ..ad of choIua through
eonlalllln.ed seafood conswnpUcn .....thepmxlmly offtshbreed.tng MUSoffthe Gm1ada
southcoast. ThelocalNationalWatuandSewm1geAutborly (NAWASA) huresponded that
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the dtk of cholaa .... II mIIi1mal; the cIhdIon of strong C\dm'lls at hend of the ...
outWI..swnpawaychoIaa bad..from~and fish_.s..,u; the dfutton bet«
given tbI smallv~ of...lnvolved and the Ia:rge atm of thIwatu column ...45
fHt wilta' dapth. In 1'Cld1don. the MWa'. prqm n ..aanls alft bprovement O'Hf the
anm1t sluatJon at It mnc:.wa potUltlaly choItt:ra Infaud...tom • popJbfad to an
unpopa1ated am; the outfaI area Itnot .ftshbrN6tg srovnd; 1Maru hasrabfcNd accus;
and thae IInat fIsh1ng conducted "the ..... Gwen the tlbIouJ amamI Hcut die: potanftaI
InIrocIuctIon ofchoIaa to Gtmada. USAID InCORdaBon wIh Gftnada JoaIauthodfu has
dltmnlned that a t«hnlca1 nvIrw of the .....,. JlIftlJtd II fI4Uhd to cfetamfnl f the
projectcIaign Isapproprtat. gktenthe potmtJal....ofchoIaa t01lhl CMlbbtan .gIorI. The
DUel formocl.tBca.6ons to the cIaign ofthtproject wIh nganI to tramnent ofthe sewage pIfor
to d.f.scharge Is to be ....1lNd.

ObJect'"e: The objedJve oftht scope of work lis to...the pa«:mtIaI risk of the..ad of
cholera in the Grand Ante Sewer project da5Jn; provide nccmmtncbflom for' rcdudng 01

t:llrn1naltng such duut If approptlate; .... :lUJgest broad cornrnunlcation strategfa for f«a!
authotttlu and communtfks to day concmu that the .waage projed will fnaease the
cholera threat In Granada.

Tat.: The consultants will review badtground lnamw on the proJld which will be provfded
to them In advance of the~ntand ckYeJop an ovtnl worle plan for thefr usfgNnent.
Dumg the:1r consultancy they wit aM\dud brlefiB,gs wIh relevant ROO/C. U.S. Embassy
Grenada. and Grenadian wlbOJtie:l as nell&d. A draft repod wiD be left wlh RDO/C prior
to the team"s departure.

The ieam~s repod w1D acldn:ss the foI~g:

1. Discusdon of the dedgn raUonaIe for the Gland Anse Se.r Prt..ed.

2. Assessment of the risk ofthe spud 01the dde:ra pathogen undar the cunent design.

3. Determination as to the ade,quac.y of the~ cune1\t de:sfgn and the rilk of the: spread of
cholera.

4. Reccmme:ndatlons on modificaUon op8ons to the amenf dufgn Of apptOpriafe) to
.ndn1m1z:e the Jkk of cholera. Cost admata sboWd be provfded leI' each option. and
the relative efficIe:ocy of each shDlldd be dIscwsred.

5. If nec.ssary. OM ordu dedgn opiom conddued acconftlng to cost eHedfyeness
analysts taking Into IIlClClOI.ml the~9:

a. RIsk to hedh

b. Capbl cost of ImpIanmting each option

Co Reammt cost of ma1nt:enIlnce and opeDfton of each option
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d~ Grmada"s InIttfu60naI and hist<llbl~ to~ mtffttw. uwI
cI'fkimtJy opIDtc AnI.,~ hdttiu sum at the.~ pcJId

6. Broad~ on WIappr~puYie I'f.btiont~ to 1lI1aUl\lth'" 'M
new...proJect In Grenada.

'''.IIe!: 'The pmonneJ ,...1mI to any oW INs .. of .ork IndudI • Sanilary
~ and • Mia'obJoIoght tpIdaIINd In mt.aI~ cIlteMa wth _xpntiN In IhI JftwNfGn
.and contro1 of chokra, pm1Ious ..~.~ In a daytlt'*" coarnfJy" and ..at
farn1Wlywlhthe dwt:1........ and pIOJItISofthe~ In LACsince 1991. AF.adltiot
II teqUlredfor the Team pjalring~

ScJaedu'e:

AcduJtv

BACKGROUND READING:

TfAMf'LANNlNG MEEnNG:

BRlEfJI~G:

f1ELD1RIP~

CEBRlEflNG and

flNAUZEREPORT:

U:."VEL OF EFFORT

Tec:1mkal Consultants. 13 day. each

Fadlitator, 2 da,Ys

1M.

F..,.,~"lm

~ 21,·28. 1992

F..,., 2E1 2 p.rn.

Ma.1th 8-17" '1992
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AtJaMK.

PERSONS CONTACTED

Hon. NkhMIInhw,

Mr~ A1fu A1dw:

Nt~ 0.\1 Archer

M,~ Lany A.rrm1ronS

Nt.. RuIlIId Bubb

Mr.. Gua1cl CUhIc»n

Ms. IlebecJca Cohn

Mr.. Wirlfidll Co1lku

Mr.. Sen., Dabreo

Mr.. AlphOJUJUI DlIn1tJ

Mr.. '1.. C.. DeAIlii

Nr.. Sam Dowding

:Mr.. Cwtis Edwards

:Mr.. James Rn1ary

Ms. C.. Honford

Mr.. Blaib' Humphrey

Dr. Wayne Hunte

Mr. ChdsIopber Hw.bands

Mi.. Ra1ph Imbrlano

Mr.. Qofton bAc

Ms. Mostna Jonbn

Dr.. Eo•• Lm.rent

Mr. DavJd LewIs

MIftkttr II Ht.aIth

Sardt.alIy~. BtIah Raru1dI ,...

USAiDIRDO/C&~.~

USAIDIRDO/C~~

PtocIudIotn ~I ~" NA\VASA W.t QuaJIy
LelborItory

USiUDlROO/C Offft CNd" PIqad. DewJopnem

USAtDIROO/C 0Ib CNtf" Hl'~

USAIDIRDO/C Qt6ce eNd" J.nfra:dNdU'le

Sm'ic»r &wII~t" HuIlh 0fBcet" ".Jsby of Health

Nechanbl~" NAWASA

GenmI Man..GomacIa JnrfwMaI DewJosmwmt CoIporation

USAtDIROO/C Stdor JUaIlh AtMttOl' HPE

ChldEn~:..1 Htallh Oftbrll MWsby of Health

Ch1ef FIslbtries Ofiku" AsJw:rie:f; Dfftdcn" Mfntsby of
Agrtc:ulhn

Pm:naM:R't Secretalry" N:InIstIy of Heaflh

Oor.anograpbr.r. 8eIab Rt:saJch fmffiMe

MIlrir\e &oIog1st. Bel_ Res..."aKh l'MtiMe

CM1~11 NA~WASA

NIIDIl!IU. Mall,.. Brothers C'a:npany

AssIstant BIcIagW. Rsbme:s~ Mfntsby of:A~

USAID/RDO/C Dlftdor

SenIOlr~11 ~!AWASA
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Mrv St.tp'ht:n Undo

Mr.Dmwlutm

Dr.. Tee! MatMson

Dr. Dcnm Mun'&Y

Mrv Ivan NOt1

Mr..~Noe1

Mrv Paul PhGfp

MJ.Phmips

Mr. Bob Posner

Mr.. MOce Qulftn

Mrv Kennedy Robab

Mrv Joseph Scott

Mr. Bltn1ey Se11iah

Mr. Julio Smolba

Ms. Rosalie Thomas

Ms. Annetta Velu

EnJInur.~ Sew. 1iuhnImt Plant. Batbados

USAIDIRDO/C~ LqaI AcMsor

Mkrob1oIogIst. UlW41s1y of the Wed IndJIs

AttInJ CWd Mcdlt:al 0Mm'~ omc. of Haah.
MIR1iby of HaIlh

~ EnJInur, NAWASA

Man...,., NAWASt\

8loIoJilst•.~ DMdon. ftfJntsby Cld Agricufbr.re

PIo)td 0fB0rt, GlDC

USAIOIRDO/C PMttd DtvaJopmmt

EnJInur. louis Bu,gu '.fHInaftonal

MtR1d!y of Haith

La Tech. BMgr.lo"m Sewage Tft.atmanf Plam

USAJDIRDO/C E'IllglnHt',f~

~r. UuJJ Bngu Infamadonal

LaboraIOlY Supe:tVlllOf. NA\VASA \Vater QuaIIy Laboratory

Chafl6.US~. Grenada
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