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EXECUTIVE SUMMARY

Background

To improve sanitary condit! .¢ a significant percentage of the population of Grenada and
to improve the infrastructu ulred for is tourism industry, the Govemment of Grenada
approved the design for the 14 Anse Sewer Project (hereafter “the Project”). The United
States Agency for Intemation.  “velopment (USAID) has provided funding. Construction
commenced in September 15.. and the anticipated completion date for the project as
designed is October 1992,

The Project provides for collection of domestic and commercial sewage in the Grand Anse
area and transfer of wastewater to an ocean outfall which extends 1,100 ft. (335 m) into the
oocean at Point Salines. The design provides for screening for large debris with no further
treatment.

An area containing an equivalent population of approximately 10,000 people (residents,
hotels, and industry) is presently serviced by septic tanks and pit latrines. Sullage (grey water)
is typically disposed of in surface drains. Drainage from this area is collected in two drainage
ditches and is discharged to the near shore area on Grand Anse beach. Coliform
contamination and increased concentrations of aulrents have been found in the bay in
previous studies. Near the discharges, odors are unpleasant and the drainage plume is
apparent. Both residents of Grenada and tourists take advantage of the recreational
opporturities provided by Grand Anse beach.

Because cholera is spreading throughout the region, public awareness and interest in this
disease has increased. Indeed, cholera represents a significant threat to the population of
islands in the Caribbean. The pending threat of cholera has prompted this re-evaluation of the
design rationale for the Project.

The objectives of this study were to: (1) assess the potential risk of the spread of cholera
assoclated with the Grand Anse Sewer Project design; (2) provide recommendations for
reducing or eliminating such threat if appropriate; and (3) suggest broad communication
strategles for local authorities to inform the Grenadian public about the Grand Anse Sewer

Project.

Findings

The team conducted a detalled review of the Project with particular reference to the
transmission of cholera should an outbreak occur. Sources of information were documentation,
interviews, and on-X2 visits. The following conclusionz and recommendations were reached:

8 Cholera is a real and significant threat to the population of Grenada and other Caribbean
countries.



‘The current situation in Grand Anse in which unireated sewage from pit Latrines and sepiic
tank overflows Is being discharged near the shore is a threat to the health of the citizens
and tourists,

The Grand Anse Sewer Project as designed will help to alleviate the potential threats to
public health and the near-shore environment posed by current wastewater management
practices in the Grand Anse Bay drainage. Therefore, & is recommaended that the project
be completed and started up as soon as possible with the understanding that the Project
should be treated as a first step in dealing with wastewster in the Grand Anse area.

The ability of the Project to control the spread of cholera an the island of Grenada may
be minimal considering the many point 2nd non-point sources of sewage-related pollution
that exist throughout the country and, in particular, at the sewage outfall that is operated
for neighboring St. George's.

An environmental monitoring programn should be tmplemented before the start-up of the
Project and continued thereafter so that the effects on the near-shore environment can be
determined.

A public information/education campaign should be initfated by the National Water and
Sewerage Authority (NAWASA) and the Ministry of Health to make the public more
aware of the need for the Project, the need for connecting to the system, and the threat
of water-bome diseases and methods for thelr control.

A review was camied out on the technical expertise needed to operate and maintain a
sewage handling system in Grenada. It was found that the NAWASA has a well-
developed engineering capability as well as adequate laboratory expertise. The operation
and maintenance of the new collection and disposal system should not be a problem for
NAWASA. However, some institutional strengthening is needed in fee collection,
procurement and supply, and public relations along with additional operation and
maintenance training.

Potential impact on the marine environment from the outfall of the Project should be
consilered in a global context rather than simply with respect to the immediate coastal
area. The discharge of contaminants of this type into the ocean is not without adverse
effects on the Caribbean environment as a whole. Therefore, the Government of Grenada
should undertake development of a comprehensive excreta and wastewater management
sirategy to service the entire population of the country and to protect public health and
the environment. The Grand Anse Sewerage Project #s only one of several wastewater
management methods on the istand. Much of the rural areas of Grenada and pars of the
urban areas of St. George's and other towns are served by septic tanks and other on-site
disposal methods. The St. George’s sewage collection system has no treatment process
and discharges through an ocean outfall. All of these components of excreta and
wastewater management should be evaluated so that an effective and financially efficient
wastewater facilities master plan can be developed for the ksland. This plan should include
institutional, financial, and engineering considerations.

vill



®  Wihin the framework of the master plan, a mechanism should be developed so that the
Project can be upgraded to include sustainable wastewater treatment as a means of
reducing the load of contaminants, nutrients, and pathogens entering waters of the region.



Chapter 1
INTRODUCTION

1.1 Genemnl Background on Grenads

Grenada §s an island nation of approximately 91,000 people, with a land area of 344 km'!
located in the southem Carbbean. The island has a iountainous interior surrounded by
narrow coastal plains. The economy Is based on agriculture, Bight industry, and tourism. The
gross national product per capita was $1,720 in 1988 (Mendez, 1991).

1.2 History of the Grand Anse Sewer Project

The Grand Anse Sewer Project (hereafter referred to as “the Project”) was designed to
improve sanitary conditions for approximately 10 percent of the population of Grenada and,
at the same time, to improve the infrastructure required for the country fo develop iits tourlsm
industry. The design for the Project was approved by the Government of Grenada and funding
for the project was provided by the U.S. Agency for Intemational Development (USAID).
Construction commenced in September 1990, and the anticipated cornpletion date is October
1992.

The Project provides for collection of domestic and commercial sewage in the Grand Anse
area and transfer of wastewater to an ocean outfall that extends 1,100 fi. (335 m) into the
ocean at Point Salines. This design calls for screening for large debris with no additional
treatment. The Grand Anse area contains private residences (both formal and informal or
squatter structures) hotels, and industry.

1.2.1 Previous Studles

Several studies have investigated the wastewater management practices in the Grand Anse
Bay drainage area. A 1975 study by PAHO recommended a wastewater collection system with
a lagoon treatment systern, and disposal through a near-shore discharge into Prickly Bay on
the south coast. In 1985 a study by TVA looked at the St. George’s system as well as the
Grand Anse area. This study recommended that a stop-gap outfall be installed on the St.
George’s discharge to eliminate near-shore discharge of untreated sewage; an oxidation ditch
treatment system was to be constructed at a Iater date. The outfall was built in 1988 with
CIDA funds, but the treatment system was never built. The TVA study proposed a collection
system and an artificlal wetland treatment system for Grand Anse. Discharge was to be into

Prickly Bay.

Louls Berger Intemnational camied out a study in 1988 recommending a collection system for
Grand Anse and an activated sludge treatment plant with chlorination and an ocean outfall.



This stud ; evaluated the feasibiity of several treatment options. However, & did not evaluate
ocean currents or identtfy an optimum ocean outfall site.

The latest study was conducted in 1989 by the Bellakrs Rasearch Instinrte. A water quality
sampling program In Grand Anse Bay showed elevated levels of cofiforms and nutrient
contamination, This study conduded that an ocean outfall with only coarse screening and
grease removal was the most appropriste disposal option, based on capiial cosls, operating
costs, and operator skill required. Strong offshore ocean cumrents were measured off the
southwestem tip of the island (Point Salines) where the ou'fall was proposed. It was noted that
secondary treatment options do not remove mrtrients, which would result &y adverse eifects
to fringing reefs ¥ effluents were discharged into near-shore walers; therefcre, an offshore
outfall would be required even i secondary treatrnent was used. The Point Salines outfall was
recommended to transport untreated sewage away from coastal watess and minimize the effect
on the near-shore environment and public health. it was also determinad that discharges on
the south side of the kland, such as Prickdy Bay, would drculaie among the fishing areas near
the ooast, posing a threat to public health and the costal environment.

1.2.2 Design of the Grand Anse Sewer Project

Based on the Bellabrs study, the Grand Anse Sewer Project was designed to collect sewage
from the major populailon and tourist areas that drain inlo Grand Anse Bay. The design
includes a collection system with four pump stations and an outfall of 1,100 ft. {335 m) into
water 45 ft. (14 m) deep off Point Salines. Coarte screening is the only treatment provided.
Collection of wastewalter from squatier houses was not included in the design.

1.2.3 Wastewater Management Institutions in Grenada

The National Water and Sewerage Authority (NAWASA) & responsible for operation,
maintenance, and monitoring the performance of the new Grand Anse Sewer systern as well
as the sewage system in St. George's and the dishibution of potable water in Grenada.
NAWASA has personnel in engineering, laboratory analysis, operation, and maintenance. The
Authority is responsible to the Ministry of Communications, Works and Public Utilities and
must rely on govemment approval and subsidies for partial funding of #s operating budget.

1.3 Objectives of the Study

This study was undertaken by the Uniied States Agency for Intemational
Development/Regional Development Office/Carithean (USAID/RDO/C) in response to
concemns expressed by the Grenada Ministry of Health officlals over the design of the Profect
in light of the presence of cholera in the Latin American and Czribbean region. The objectives
of this study are detailed in the scope of work (see Appendix A} as follows: (1) to assess the
potential risk of the spread of cholera assoclated with the Project design; (2) to provide
recommendations for reducing or eliminating such threat i appropriate; and (3) to suggest



broad communication strategies for locus authorities (o inform the Grenadian public about the
Grand Anse Sewer Project.

1.4 Methodology of the Study

To determine the concems of the Grenadian govemnment, Interviaws weie conducted with
officials in the Ministry of Health and the Fisheries Division of the Ministry of Agriculture.
NAWASA staff were Interviewed and inspections were made of the analytical laboratory and
malntenance facdities. The authors of the Bellakrs study were interviewed as were the designers
and construction managers of the Project. Some of the construction activities, the outfall site,
and the Grand Anse beach were inspected. The design documents as well as the previous
studics were reviewed. A lst of persons contacted is given in Appendix B.

1.5 Background on Cholera

Cholera, a gastrointestinal disease caused by Ulbro cholerce, has afilicted humans for
centuries and recently has spread to South and Central America. Because cholera is spreading
throughout the region, public awareness and interest in this disease has increased. Indeed,
cholera represents a significant threat to the inhabitants of ksiands in the Caribbean.

In some regions of the world, especially developing couniries, cholera is endemic and
outbreaks of the disease are seasonal. The typical mode of transmission of cholera is
contaminated water and food products. Although cholera is usually assocfated with fecal
contamination, studies carded out in a number of research laboratories have demonstrated that
V. cholerae ts a member of the natural bacterial flora of aquatic environments, especially saline
waters. Thus, outbreaks of cholera can ocour in isolated cases as a result of tmproper handling
and storage of seafood products.

Cholera Is characterized by a sudden and violent onset of diarthea, with infected individuals
losing significant quantities of flulds as a result of the mode of action of cholera toxin. The
toxin stimulates translocation of water and electrolytes from host tissues info the intestinal
track; the resulting diairhea s typically severe and the dramatic loss of electrolytes can result
in shock and dezth of patients.

Several investigators have reported results of studies on V. cholerae which document that the
natural habitat of this species is saline waters of coastal regions. The range of salinitles in whic:.
V. cholerae can survive and grow has been reported to be similar to that of marine and
estuarine waters. V. cholerae requires an adequate supply of sodiurn (Na*) fons as do other
marine and estuarine bacteria. Once the minimal requirement for Na* has been met, ihe
amount of avaliable organic nutrients is more important to growth and survival of the organism
than is the total salinity. Thus, V. cholerce can easily survive and grow in infand waters as well
as in coastal marine waters.



Genetic studies on V. cholerae have also provided conclusive evidence that this species & »
component of the bacterial community of masine waters. For exemple, approximately 10
peroent of V. cholerae is bicluminescent, a tralt typically sssocisted with marine species.
V. choletoe can selectively attach to zooplankion and phytoplankion as well as to some fypes
of aquatic vegetation, An association with aquaiic organisms of oither trophic kevels has an
effect on growth, survival, snd mobility of this species.

It is possible for V. cholerae to be widely distribanied in coastal waiers, while no chinical cases
oocut in the population. However, when a dlinkcal case does occur, depending on the
virulence factors which characterize the causative organism, the disease may spread rapidly,
a3 with the current epidemic In countries in South and Central America. Studies on the
molecular genetics of solates of V. choleroe from natural habi¥ats and from clinical cases are
beginning to elucidate the apparent paradox of this species. it has bean recogntred for decades
that not all strains of V. cholerae produce the toxin resporsible for the clinical symptoms of
the disease. Recent comparisons on the genetic diverst, of toxin-producing and non-toxin-
producing strains of V. choleroe have documented that non-toxigenic strain: are genetically
diverse, whereas toxigeni sirains are not. Thus, in the absence of a virulent, toxigenic strain
of V. cholerae, there is a low probabiity of an outbreak of epidemic cholera occurring. When
2 highly virulent, toxigenic strain of V. choleroe is tmposted into a locabiy, the chances of
epidemic cholera ooouming are greatly increased, as has probably occusred in Ceniral and
South America. Because V. choleroe is indigenous to many aquatic envivonments, the threat
is ever present for clinical mantestations of chollera.



Chapter 2
FINDINGS OF THE EVALUATION

2.1 Risk Factors Assoclated with Cholera

To assume that cholera willl never appesr In Granada is unrealistic. Based on the current
cholera epidenic in Central and South America and the number of tourists entering Grenada
via alr iravel, ocean liner, and private saflboatts from other couniries, & ¥+ reasonable to assume
that the disease will appear. Also, cornidering the seemingly ublquitow - dlstribution of V.
choleroe in constal marin: waters, & Is Miely that this species & indigenous to Grenada as with
coastal waters of other countries. However, to date, no clinical case:s ¢f choliera caused by a
toxigenic strain of V. c¢holerae have been reported.

Asymptomatic camiage of V. cholerce (non-O1 stralng) has been documented for persons
involved in high-risk activities (i.e., consumpiion of raw shelifish harvested from coasial waters
of some regions of the Unitted States). in some studies, up to 4§ percent of such persons may
be asymptomatic caners of V. choleroe.

Assuming cholera does appear in Grenada, the Project can be evaluated tn regard to chulera
transmission ondy ¥ihe infected persons reside in a hotel or residence connected to the sewage
system. Furthermore, the rcle of the Project in minimiring or enhancing the spread of cholera
is directly relsted to the amount of contaminated waste products entering the system. H an
infected individual Is transported to the hospital in St. George’s, the sewage system servicing
the hospital may have a greater impact on the trunsmission of cholera than the Profect Hself
simply because more contaminated waste materials would enter that system. However, under
this ciroumstance, some V. cholenae-contaminated sewage would be produced in the Grand
Anse area.

An Important concem related to the spread of cholera is the potenital role of seafood products.
As pre.fously described, V. cholerae is 2 member of the indigenous bacterdal community of
many coastal ocean waters. Thus, ¥ this Is trwe for Grenada, there s a constant threat to the
population, espedally f tmproperly prepared {i @., uncooked or undercooked) seafood s
consumed. Many studies have dooumented cases of cholera resulting from ingesti- a of
contaminated and impropedy handled seafood products. However, this threat can be
minimired by proper preparation and handling of seafood products.

Cruise ships and private sallboats represent an tmpostant mechaniom by which cholera can be
brought into Grenada. The dose proximity of other ports-of-call and the frequency with which
safboats and crulse ships anive may prove to be the most difficult obstacle to overcome ‘o
keep infections V. cholerae out of the country; a person may becomne infected whille visiting
another port and not have symptoms until after aniving in Grenada, thereby introducihg the
organism to the sewage system in St. George's, Girand Anse, or any other focation that may
not be serviced by any sewage collecon system,



2.2 The Present Situation in Grand Anse

Ficld obsetvation of the excreta and wasiewsier managernent practices within the Grand Anse
Bay drainage basin and discussions with NAWASA staff confirmed previcus reports. A variety
of dffzrent disposal systerns are cutrenfly In use: septic tanks, self-confained treatment
systems, pit latrines, and sullage &iponal info surface drains, The ultimate fate of much of the
wastewsier, even by the dry sweason, Is collection In two ditches that lead directly into the
surface waters of Grand Anse beach. The discharge from the drainage ditches forms a small
but obvious effluent plume and hes & vety noticesble snd offeraive odor. During repeated
visua] inspections, several children, both Socal residents and tourists, were observed playing
very sizar the outfalls,

Because the surface waters are frequently used for swimming, saling, snorkeling, and other
recrestionsl purposes, ¥ is not surprising that there are reports of gastroentesitis and other
troasdies resulting from contact with sewape-contaminated waters. The cument situation in
C.and Anse ' unaccepiable in the context of public health and esthetics. Drainage ditches
represent an tmmediate threst to anyone wiing waters in Grand Anse Bay for recreational
purpeses. In addiion to cholers, other diseases Je., hepaikis and other gastrobntestinal
disezse-causing organisms, Salmonella, Shigella, enteropathogentc Escherichio cod) should be
of concem to public health officials.

2.3 Concems of Grenadian Govermment Orgonizations

Several concems sbout the Project were expressed in the course of intesviews with officials of
the govemment. These concems are sumarasived below:

NAWASA

&  People may be reluctant to pay connection fees required 1o use the new system. It has
been proposed that the costs associsted with the conmection of new customers be
sub: dized by the gevernment for low- and middie-tncome users. A final decision has yet
to be made on how the program will be implemented or the regulalory mechanisms by
which people will be required fo connect to the systern.

® The pumps in the new system will use a considerable amount of electricity for which
NAWASA must pay. Thus, 2 higher monthly fee will be needed to pay for the operating
costs of the new system.

8 The coasta]l monkoring program recormmended in the Bellabrs study has not been

implemented. A proposal for the moniioring peogram was developed by NAWASA and
the Fisherles Division, but, to date, no funiing mechanism has been identified.

8  The public relations effort by NAWASA has been hampered by lack of funds, caused by
delay In approval of the water rate increases.



Grenada industria) Developmeny Corporotion (GIDC)

8 jfthe systemis ron without treastment and adverse environmental and heakh effects resull,
& could be very costly in terms of lost touriom and trade, in addition to the costs
associsted with Sinass,

® Haing » sewage treaiment faclity could be “sold” to outside tnvestors (tourhm and
industry) as an Indication of Grenads’s envirormental concems.

Pishertes Division of the Ministry of Agricultuie

®  The sea moss beds to the south of th: laud are extensively used by Grenadians. Staff
memibers consider the beds close enaugh to the outfall to be affected by contamination.

8 Input from the local fishing community was not inchuded in the Bellairs report.

Mintstry of Heolth

8 Conocems were expressed over adverse effects of the outfall on shellfish beds to the south
and gencral environmental effects.

2.4 The Grand Anse Sewer Project

As mentioned in Section 1.2.2., the Project is designed to improve sanitary conditions for a
significant percentage of the population of the country and, at the same time, {0 Improve the
infrastructure required for Grensda to continue s overall development and to enhance the
tourism Industry. The Project, as approved by the Govemment of Grenada and USAID,
provides for collecion of domestic and commercial sewage in the Grand Anse area and
transfer of wastewster to an ocean outfall that extends 1,100 # (335 m) into the ocean at
Point Salines. Only screening for debwis, wih no addiional treatrnent, Is provided in the
design. The construction contract for the Project includes oper-tion and maintenance training
for NAWASA personnel and includes a two-ver - - . re parts inveniosy.

24.1 Basis of Deslgn

The environmental assessment stedy prepared by the Rellalrs Research Institute described in
detadl the expected movement of waters at and near the outfall site. Briefly, the major ocean
currents tend to envelop the kland, sweeping along the coastiine & a southern flow and
merging in the general location of Polnt Salines. Asthe waters continue to move to the south,
they encounter the Antilles current that sweeps along the northeastem coast of South America.
This cwsvent is reported to extend through the Carfbbean and ulttmutely flows into the Gulf of
Mexico.

The sewage outfall site was inspecied above and below water. On the basis of its physical
characteristics, the prevatling environmental conditions, and previous studies, i was concluded



that the site is more then adequate for rapid diution of an effluent stream with subsequent
transport from shore.

An important concemn over the location of the outfall s the potenifal tmpact on the fertlle
fishing grounds along the southem side of the island. All available information, both published
charscteristics of ourrent patterns and local knowledge of fishermen and tour guides, indicates
that the outfall site Is subject to strong current flows, except for 2 to 3 hours per day during
slack tide when the currents can slow to a standstill. At othes times, the currents at the site of
the outfall are extremely strong (Le., 2 lnots). Also, oblects placed into near-shore waters
were obsetved to move swiftly from land to open waters. Howavay, it is difficult or impossible
to predict the effects of unusual events, such as storms or breaks in the outfall pipe.

Attributing an impact on the fishing grounds to the sewage outfall will be made even more
difficult because of the demographic pattems of Grenada. Approximately 15 to 20 percent of
the population of Grenada resides in the coastal area along the southem and southeastern
ooast, None of this area Is serviced by a centralired sewage collection and disposal system. As
a result, a large number of point and non-point sources of fecal contamination of near-shore
ooesn waters exist. A similar siustion exdsts for the residents living along the northeastem
coast of Grenada. Thus, point discharges and surface runoff along the entire eastem side of
Grenada will enter nearshore waters and be carvied south by the prevaling ocean currents.
Because of the population sire along the eastem side of Grenada, the net tmpact on
near-shore waters arising from point and non-point sources may be significantly lasger than
that entering from the Project.

242 Design

The design caloulations for the collection system and the ocean outfall (Louis Berger
International, 1989) were found to comply with accepted engineering practice. The
assumptions necessary for fow estimation were reasonable and the system sking should be
adequate for the population served. The flow in the system will be limited to a maximum of
approximately 2 million galions per day (MGD) by the pressure drop associated with the size
and number of the diffusers on the outfall. The structural design of the outfall was based on
whthstanding a 50-year storm event.

243 Construction

The construction methods employed at the time of the team's observation and apparent in
previous work complied with construction specifications for the Project. A team of two
NAWASA engineers and two construction Inspectors provided adequate inspection of the
work. The methods being followed should result in a relfable system, and participation of
NAWASA engineers will provide valuable knowledge for the future.



2.5 Institutional Capabilities of the Govemiment of Grenada

NAWASA has a well-developed engineering capabliity a3 well as haboratory expertise.
Openation and mointenance of the new ocollection and disposal system should not be a
problem for NAWASA from the standpoint of engineering and oparator skdll. However, some
institutional improvements appear to be needed in the sreas of operation and maintenance
tralning, proourement and supply, collection of fees, and public refstions.

Laboratory Capabiiity—The existing laboratory and personnel within NAWASA are capable
of performing bacteriological, chemical, and physical analysis of ocean and fresh waters.
Laboratory supervisors stated that the existing personnel and equipment are fully utifized.
Laboratory staff appeared to be well tralned and competent, but several iInstruments were
inoperative due to lack of spare parts. (Spare parts and supplies sre difficult to obtain due to
administrative delays.)

Engineering Copability—NAWASA has substantial engineering capability with seven trained
engineers: the manager, chief engineer, senlor engineer, and four others. Many of these
enginzers have post-graduate degrees. A civil and a mechanical engineer have been involved
tn the construction of the Project from the beginning, which will assure needed continuity
when the Project becomes operational. Tralning is also a part of the construction contract.
Additional training for the operators and maintenance personnel may be advantageous,
however.

Public Relations—On the basis of discussions with representatives of a variety of different
private and governmental concems, and casual conversations with members of the public, it
Is evident that NAWASA has not been successiul in informing the public of the benefits of the
sewage system. Also, there has been litle, #f any, notice of pending disruption of traffic
patterns due to Project construction. Fortunately, NAWASA has demonstrated a commitment
to improving this problem with the establishment of a consumer relations department and the
sppointment of a public relations officer. Howewver, NAWASA has had difficulty in funding the
consumer relations department.

Annual fees are approximately $30 per year per household for water only. NAWASA has
been able to improve the collection rate on user fees; collections are now at about 70 percent
of billings. It appears that substantially higher fees and collection rates will be needed to
support the operating and maintenance expenses of the Project. NAWASA staff expressed
oconcem that people will be reluctant to pay the connection fee to be hooked up to the new
sewer system.

Industric! Discharge Monltoring—There are several industries in the area served by the Project
and more are likely to move in. The discharges from these industries could affect the
equipment in the sewer system as well as the environment near the outfall. The effects of
industrial discharges on the operation of a sewage treatment plant were observed by the team
on a visit to a sewage treatment plant in Bridgetown, Barbados. This facifity recefves effluent
from a variety of industries: ice cream mamifachuring, tanning, meat processing, battery
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manufacturing, and a slaughter house. The resulting wastewater Is both difficuk and expensive
to treat,

2.6 Possible Modificaticns to the lﬁo}cct

A preliminary analysis of treatment sitematives was conducted so that a suggestion could be
made conceming modifications to the Project. The following table demonstrates that a waste
stabllization pond system has the advantages of low initfal cost, very low operating costs, good
pathogen removal (V. choleroe included), and minimal shudge production. The disadvantages
of pond systems are the large land area required for adequate treatment and the occasional
need to remove and dispose of accurnulated stndge. Aerobic and facultative ponds rely on
natural oxygen transfer from the alr and oxygen produciion by algae to supply the aerobic
microorganisms that do the work of treating sewage in theze ponds. Adequate treatment
requires shallow ponds that cocupy large fand areas and have long residence times. These
long residence times lead to good removal of pathogens, including V. cholerce.

Mechanical systems provide oxygen for microorgantsms in treaiment works such as aerated
ponds, oxidation ditches, trickling filters, rotating blological contactors, and activated sludge
plants. Because oxygen transfer in these systemms Is more efficient, tanks can be deeper and
oocupy less land area. The abiity to maintaln higher concentrations of the working
microorganisms in the treatment plants allows shorter residence times to achleve the same level
of treatment. As a result, these mechanical planis produce larger quantities of sludge (excess
microorganisms), are not as effective at removing pathogens, use large amounts of energy to
operate mechanical equipment, have expensive replacement parts, and require skilled operator
attention.

Approximately 30 acres would be required for a facultative pond system as compared to
approximately 5 acres for an activated sludge plant. There is some land avaflable south of the
runway at the atrport that may be large enough for a pond system; however, it is not clear if
the topography s too restrictive or i the Afrport Authority would allow #is use. Another pump
station would probably be needed to pump treated wastewater to the outfall if this site was
utilized. i a pond system was located near the final pump station (Pump Station No.4)
adjacent to Frequente Industrial Park, the installation of an additional pump station could be
avolded. However, this area has been designated for industrial sites and the land s probably
not availlable.
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Table 1

COMPARISON OF ALTERNATIVE TREATMENT TECHNOLOGIES

Capttal O&M V. cholerae  Operator  Land Area Sludge
Process Costs'** Costs' Removal,, Ski Required  Production
{US$) (US$/yr) Required
Stabilization 600,000 - 60,000 ++++ low large small
Pond 1,500,000
Aerated 1,000,000
Pond or to 140,000 +4++ moderate medium medium
Oxidation 1,500,000
Ditch
Trickling
Rilter or 1,500,000 220,000 + high small large
Rotating to
Biological 2,000,000
Contactor
Activated 2,000,000 270,000 ++ high small farge
Sludge to
2,500,000

!Environmental Protection Agency, 1977

?palange, R.C., and A. Zavala, 1987

*Reid, 1982
‘Feacham, R. 1983
*+ + + + = very effective, + = least effective
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Chapter 8
SUMMARY AND CONCLUSIONS

When looking at risk factors conceming the spread of cholera in a particular skuation or
project, it is critical to delineate the restricons which define the overall objective. For example,
i is inappropriate to consider the efficacy of a project only in the context of transmission of
cholera. Certainly, other diseases pose as much ¥ not more of a public health threat. Also,
without considering other factors such as govemmental infrastructure and environmental
impact, a simple risk assessment for transmission of a single disease agent has limited
importance.

The consultant team conducted a detalied review of the cumrent situation in Grand Anse in

particular and in Grenada in general as pertaining to the Project, with particular reference to
the potential for transmission of cholera. The following conclusions were reached:

1. Cholera—Cholera is a real and significant threat to the population of Grenada and
other Caribbean countries.

2. Current Sttuation—Excreta and sullage are cumrently being inadequately collected and
treated in the Grand Anse Bay dralnage area, resulting in bacterial and chemical
contamination of the bay. This contamination is resulting in environmental degradation
and poses a significant threat to the health of residents and tourists.

3. Basis of Design—The data and methodology used to develop the desigr of the Project
were determined to be accurate; the effluent from the outfall should not impact the
near-shore environment. The outfall will be sited so that strong ocean cumrents will
canry the effluent away from the beaches and fishing grounds under normal conditions.

4. Design and Construction—The consultant team evaluated the Project for adequacy of
design and oconstruction meihods. The team considers the Profect capable of
performing the required collection and disposal of sewage in the Grand Anse area in
a reliable manner, # properly operated and maintained by NAWASA.

5. Overall Effect of the Project—The Project should have a positive effect by reducing the
hazards to public health and nutient loading that now exist in Grand Anse. The
Project may have imited impact on conivol of cholera in Grenada considering the
many point and non-point sources of sewage-related pollution that exist throughout
the country and, in particular, at the sewage outfall that is operated for neighboring
St. George's.

6. Environmental Monltoring—An environmental monitoring program is needed to
confirm the predictions of the Bellalrs study. This program should start immediately
so that baseline data can be collected before the Project is started up. A proposal has
been drafted by NAWASA and the Fisherles Division to implement such a program,
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but funding is needed. The program should be designed to detect any changes in
water quality and the marine ecosysiem in the outfall area.

. Institutional—1t is not clear ¥ the existing institutioi.; are adequate to support the
Project. NAWASA currentdy has the engineering and technical capability to operate
and maintain the Project. However, capabilitics to set and collect fees are lacking and
a public relations program has yet to be implemented. An industrial monitoring
program may be needed to mitigate the effects of industrial discharges into the system.

Sustainability of the system depends on the abiiity to collect adequate user fees and
to procure spare parts and supplies in an efficient manner. NAWASA has had a low
rate of collections for services; staff members have expressed concem that customers
will not pay the required fee to connect to the new system. They also complained of
long delays in the processing of purchase requests for equipment and supplies.

For maximum effectiveness of the Project, all sources of wastewater in the Grand Anse
Bay drainage should be connected to the sewer system. Cument plans call for a
graduated connection fee based on ability to pay. This plan will require institutional
support to implement and to ensure a maximum percentage of connection. Currently,
there are no plans to connect the squatter population (approximately 10 percent of the
houses) to the new system. This omission could seriously hinder the Project’s
effectiveness.

Industrial influents could put extra sivess on the system both from a mechanical
standpoint and on the expected effects of the outfall. This concem can be addressed
with an industrial monitoring program. The program would require institutions to
evaluate, monitor, and control extisting and future discharges into the system. Expertise
is available in the region in the form of professional organizations that could be used
to assess the industrial waste situation. -

. Public Relations—The public relations of NAWASA have been poor. The result is lack
of public support for activities ruch as rate increases and possibly for future connections
and facilities improvement. A public information/education campaign could be initiated
by NAWASA and the Minkstry of Health to make the public more aware of the need
for the Project, the need for connecting to the system, and the sk of water-bome
diseases and methods for thelr control. Media available include newspapers, radio,
television, and word of mouth.

. Future Needs—Potential impacts on the marine environment from the outfall of the
Project should be considered in a global context rather than simply with respect to the
immediate coastal area. Discharge of confaminants of this type into the ocean is not
without adverse effects on the Caribbean environment as a whole. Therefore, it is the
responsiility of the Government of Grenada to develop a comprehensive excreta and
wastewater management strategy that will service the entire population of the country
and protect public health and the environment. The Grand Anse Sewer Project is only
one of several wastewater management methods on the island. Much of the rural
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areas of Grenada and parts of the urban areas of St. George's and sther touns are
served by septic tanks and other on-site disposal methods. The St. George's sewage
collection system does not have treatment and discharges through an ocean outfall.
All of these components of excreta and wastewater management would be evaluated
and included in an effective and financially efficient wastewater facilities master plan.
This plan would include institional, financial, and engineering considerations.

Within the framework of the master plan, consideration would be given to the
upgrading of the Project to include sustainable wastewater treatment as a means of
reducing the load of contaminants, nutrients, and pathogens entering waters of the
region.

15



Chapter 4

RECOMMENDATIONS

4.1 Project Start-up

The Grand Anse Sewer Project as designed will help to alleviate potentiai threats to public
health and the near-shore environment posed by current wastewater management practices
in the Grand Anse Bay drainage. Therefore, it is recommended that the Project be completed
and started up as soon as possible with the understanding that the Project be treated as one
step in the process of managing wastewater in Grenada. The following recommendations are
intended to minimize the environmental impact of the Project, assure is sustainability, and
determine its place in the overall wastewater management strategy for Grenada.

4.2 Monitoring Program

A monitoring program is essential to assessing the environmental trapact of the Project and
determining ¥ modifications are necessary to reduce these tmpacts. Monitoring water quality
in the recelving waters at the outfall site is needed to establish a base line so that comparisons
can be made to detect changes in the microblal community of the water column. Previous
studies have demonstrated that the bacterial community of recelving waters is often the first
component to respond to changes in water quality.

In conjunction with independent scientists a proper monitoring program should be designed
and tmplemented so that i includes traditional measures of water quality (e.g., numbers of
total and fecal coliforms, concentrations of nitrogen, phosphates, etc.) as well as an index of
the indigenous bacterial community {e.g., species composition, etc.). In addition, the ongoing
program being canied out by the Fisheries Division of the Ministry of Agriculture to monitor
biological effects of the effluent from the St. George’s sewage outfall should be expanded to
include sites at the Point Salines cutfall.

4.3 Institutional Capabllities

The institutional capabilities of NAWASA and the Grenadian govemnment in general appear
to need improvement in the areas of user tartff management and public refations. Therefore,
ananalyskofﬂ\eex!sﬁnghsmuﬁonsneassaﬂyftomoﬂﬂsesewerpmjedlsneededto
determine what institutional changes and additions should be made. This analysis should be
directed at the capabiliies needed to manage the assessment and collection of user and
connection fees. Public relation efforts should be directed at assuring high connection ratesto
the new system and high collection rates of user fees. Public relations should also play arole
in increasing public acceptance of laws and regulations that create realistic charges for water
and sewer users. The need for an industrial discharge monitoring plan shouid be evaluated
based on the characteristics of existing and future industries.
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4.4 Wastewater Facllities Master Plan

A wastewater facllities master plan should be undertaken to evaluate the needs and
appropriste altematives for managing wastewater in Grenada. Al of the components of excreta
and wastewater management described in Chapter 3, kem 9 should be evaluated so that an
effective and financially effident wastewater faciities master plan can be developed. The
master plan will identify the most urgent needs and the most efficient strategy for the use of
availlzble funds. This plan should incdude institutional, financial, and engineering
considerations. The Project, as well as any other wastewater management practice in the
island, will effect public health and the environment in both positive and negative ways.
Therefore, the addition of trestment facitles to the Grand Anse Sewer Project should be
considered in the context of a wastewater facifities master plan for the entire island and the
results of the monitoring program.
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Appendix A
SCOPE OF WORK

GRENADA GRAND ANSE SEWER PROJECY
SCOPE OF WORK

Bockground: The Grand Anse Sewer Project is funded by USAID/RDO/C under the
Grenada Infrastructure Revitalization Il Projedt. The project, authostred in September 1988
started field construction activity in September 1990. The entire Revitalization I Project &
estimated to cost approximately $8.4 miion of which $4.4 million will be spent for the Grand
Anse Sewer Project. The sewer design was compleied by Louls Berger Intemational in
November 1989 and the project is expected to be completed tn October 1992.

The rationale f.. design of this project is that a planned sewerage system such as this one
would considerably reduce the threat to health and the damage to the tourism potential of the
sland by reducing the existing pollution problem in the Grand Anse area, a prime tourist spot
with its scenic backdrop and outstanding beach. The parameters of the polilution problem are
indicated in the following description of the sewerage/wastewater situation:

In Grenada, grey water from sinks and showers is separated from toilet water and
allowed to discharge directly into sarface drains. Septic tanks, the major form of
sewage treatment in the Carfbbean, may not be stred or constructed properly and
when not maintained, the soak-aways or leach fields overfiow or seep into the surface
drainage. In addition, hotels and restaurants do not normally use grease traps,
squatters are prevalent in the area and use privi:s for Bquid waste disposal, and loose
cows, goats and other animals create waste that finds #s way to the surface drains.
The surface dralnage system 'n the Grand Anse area is channeled Info two concrete
outfalls both of which discharge about 20 feet off the Grand Anse beach. This
pollution has caused medical problems such as ear and eye infections, and skin
rashes. Algae washed to shore s unsightly and odorous and the Grand Anse reefs are
oconsequently virtually dead.

The USAID-funded sewerage project has been designed so that the raw sewage will now be
discharged in 45 feet of water some eleven hundred feet offshore of Point Salines.

Recently the Grenada Chief Medical Officer has expressed his concems to USAID and local
authorities about the appropriateness of the planned sewer profect vis a vis the presence of
cholera in the Latin America and Caribbean raglon. His concerns include the possibilities of
cholera outbrezks due to the discharge of raw sewage and the spread of cholera through
contaminated seafood consumption given the proximiy of fish breeding areas off the Grenada
south coast. The local National Water and Sewerage Authority (NAWASA) hasresponded that
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the risk of cholera spread ts minimal; the direction of strong cumrents at the end of the sewer
outfall will sweep away cholera bacteria from fishing and fish breeding areas; the dilution factor
given the small volume of sewage involved and the large extent of the water column tn & 45
feet water depth. In addition, the sewerage project represents an improvement over the
current skustion as i removes potentially cholera Infested sewage from a populatad to an
unpopulsted ares; the outfall area s not a fish breeding ground; the area has restricted access;
and there Is not fishing conducted In the area. Given the serfous concems about the potential
introduction of choiera to Grenada, USAID in consultation with Grenada local authorities has
determined that a technical review of the sewerage project Is required to determine ¥ the
project design is appropriste given the potential spread of cholera to the Caribbean region. The
need for modifications to the design of the project with regard to trestment of the sewage prior
to discharge is to be assessed.

Objective: The objective of the scope of work s to assess the potenttal risk of the spread of
cholera iz the Grand Anse Sewer project design; provide recommendations for reducing or
eliminating such threat ¥ appropriste; and suggest broad communication strategles for loca!
authoritles and communities to allay concerns that the sewerage project will increase the
cholera threat in Grenada.

Tasks: The consultants will review background matertal on the project which will be provided
to them in advance of the assignment and develop an overall work plan for thelr assignment.
During thelr consultancy they will conduct briefings with relevant RDO/C, U.S. Embassy
Grenzda, and Grenadian authorities as needed. A draft report will be left with RDO/C prior
to the team’s deparnture.

The iteam’s report will address the following:

1. Discussion of the design rationale for the Grand Anse Sewer Preect.
2. Assessment of the risk of the spread of the cholera pathogen under the cunrent design.

3. Determination as to the adequacy of the cumvent design and the risk of the spread of
cholera.

4. Reccmmendations on modification options to the cument design (f appropriate) to
minimire the risk of cholera. Cost estimates shoul be provided for each option, and
the relative effidency of each should be discussed.

5. If necessary, rank order design options considered acconding to cost effectiveness
analysis taldng into acoount the following:

a. Risk to hezlth
b. Caplal cost of implementing each aption
¢. Recurrent cost of maintenance and operation of each option



d. Grenada's natitutionsl and historical capabity to adequately maintaln and
edficlently operate sanktary engineering faclities such as the sewerage project
6. Broad recommendations on an appropriate public relations carnpaign o “bunch” the
new sewer project in Grenada,

Personnel: The personne] required to canry out this scope of work Include & Sankary
Engineer and a Microbiologist specialized in enderic diseases with expertise in the prevention
snd oontrol of cholera, previous experience worlking In & develcping country, and great
familiarity with the development and progress of the epidemic in LAC since 1991. A Facilifaior
is required for the Team Planning Meeting.

Schedule:

Activlty Daies
BACKGROUND READING: February 26, 1992
TEAM PLANNING MEETING: February 27,-28, 1992
BRIEFING: Februasy 28 2 p.m.
FIELD TRIP: March 8-17, 1992
CEBRIEFING and

FINALIZE REPORT: Manch 20, 1992
LEVEL OF EFFORT

Technical Consultants, 13 days each

Fadlitator, 2 days
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Mr. Cralg Archer
Mr. Lamry Armstrong
Mr. Russell Bubb

Ms. Rebeoca Cohn
Mr. Winfield Collins
Mr. Selby Dabreo
Mr. Alphonsus Dantel
Mr. T. C. DeAllie

Mr, Sam Dowding
Mr. Curtis Edwards
Mr. James Finlay

Ms. C. Horsford
Mr. Blair Humnphrey
Dr. Wayne Hunte

Mr. Christopher Husbands

M. Ralph Imbriano
Mr. Crofton Issac
Ms. Mosina Jordan
Dr. Eugene Laurent
Mr. David Lewis

Appendix B
PERSONS CONTACTED

Mindster of Health

Sanitary Engineer, Bellakrs Research Institute
USAID/RDO/C Engineer, Infrastructure
USAID/RDO/C Deputy Director

Production Qualty Suparvior, NAWASA Water Quality
Laborstory

USAID/RDO/C Office Chief, Project Development
USAID/RDO/C Offfice Chief, HI'E

USAID/RDO/C Offfice Chief, Infrastructure

Senior Environmenital Health Officer, Mirtstry of Health
Mechenical Engineer, NAWASA

USAID/RDO/C Senlor Health Advisor HPE

Chief Eswironmental Health Officer, Ministry of Health

Chief Fisheries Officer, Fuheries Division, Ministry of
Agriouiure

Permanent Secretary, Minktry of Health

Oceanographer, Bellalrs Research Institute

Marine Biologist, Bellairs Reszarch Inatitute

Civil Enginecr, NAWASA

Manager, Matland Brothers Company

Assistant Biclogist, Fisherles Division, Minkstry of Agriculiure
USAID/RDO/C Director

Chief Medical Officer, Minkstry <. slealth

Senlor Engineer, NAWASA
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Mr. Drew Luten
Dr. Ted Maihison
Dr. Doreen Murrsy

M. lvan Noel

Mr. Raymond Noel
Myr. Paul Philip

Ms. Phillips

Mr. Bob Posner
Mr, Mike Quinn

Mr. Kennedy Roberts
Mr. Joseph Scoft
Mr. Brinley Selliah
Mr. Julio Sinogba
Ms. Rosalie Thomas
Ms. Annette Veler

Engineer, Bridgetown Sewage Treatment Plant, Barbados
USAID/RDO/C Regional Legal Advisor

Microblologist, Undvarsity of the West Indies

Adting Chief Medical Officer/Medical Officer of Haealth,
Ministry of Headth

Emvironmental Engineer, NAWASA

Manager, NAWASA

Biologist, Fisheries Division, binkstry of Agriculture

Project Officer, GIDC

USAID/RDO/C Project Development

Engineer, Louls Berger Intemational

Ministry of Health

Lab Tech, Bridgetown Sewage Trestment Plant
USAID/RDO/C Engineer, Infrastructure

Engineer, Lowis Berger Intemational

Laboratory Supervivor, NAWASA Water Quality Laboratory
Chargé, US Embassy, Grenada
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