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To All Interested Goverrment Agencies, Public Groups, and Citizens:

This is to inform you that the Draft Environmental Impact Statement for the Cruz
Bay.Wastewater Facilities Plan, St. John, U.S. Virgin Islands (U.S.V.I), is
available for public review at the following locations:

Administrator's Office Enighed Sprauve Library

Cruz Bay Cruz Bay

St. John, U.S.V.I. St. John, U.S.V.I.

Enid M. Baa Library V.I. Department of Public Works
#20 Dronningensgade Sub-base

St. Thomas, U.S.V.I. St. Thomas, U.S.V.I.

Ralph M. Paiewonsky Library V.I. Department of Conservation
College of the Virgin Islands and Cultural Affairs

St. Thamas, U.S.V.I. #179 Estate Altona and Walgunst

st. Thomas, U.S.V.I.
U.S. Environmental Protection Agency

Region II U.S. Envirommental Protection Agency
Environmental Impacts Branch Caribbean Field Office
26 Federal Plaza, Roam 702 1413 Avenida Fernandez Juncos-Stop 20
New York, New York Santurce, Puerto Rico

This envirommental impact statement (EIS) was prepared by the U.S. Envirommental
Protection Agency (EPA), Region II, with the assistance of C.E. Maguire, Inc.,
an envirommental planning and ergineering consulting firm. The document has
been prepared in accordance with the regulations implemented under the National
Envirommental Policy Act (NEPA).

The EIS is an issue-oriented, decision-making document which evaluates alterna-.
tive wastewater treatment management plans for the Cruz Bay study area, addresses
the impacts that each alternative may have on the surrounding envirorment, and
develops an environmentally campatible, cost-effective, and implementable wastewater
management plan. The major issues addressed in the EIS include: impacts to a
national park, impacts to endangered and threatened species, impacts to cultural
resources, secordary growth impacts, water supply impacts, and impacts to ervi-
ronmentally sensitive areas such as coral reefs and floodplains.
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Public participation, especially at the local level, is an essential component
of the decision-making process. Public meetings and Citizen Advisory Committee
meetings were held during the preparation of this EIS to ensure input fram
local, territorial, and federal representatives. A public hearing has been
scheduled for 7:30 PM July 14, 1987 , at the Territorial Court Building,
Boulon Center, Cruz Bay, to receive formal comments on the draft EIS. Your
participation at this public hearing is encouraged.

In addition, written comments may be submitted directly to EPA. Written comments
should be sent to this office, to the attention of: Chief, Environmental Impacts
Branch, USEPA-Region II, 26 Federal Plaza, Room 702, New York, New York. 1027§.

Camments must be received on or before July 29, 1987 to receive consideration
in developing the final EIS.

If you need any additional information, please contact Mr. William Lawler,
Environmental Impacts Branch, at (212) 264-5391.

(g it

Christopher J. Daggett
Regional Administrator

Enclosure



Draft
Environmental Impact Statement
for the Cruz Bay Wastewater Facilities Plan
St. John, U.S. Virgin Islands

Prepared By:
U.S. Envirormental Protection Agency
Region II

Abstract: In accordance with the National Environmental Policy Act (NEPA) and
the regulations of the U.S. Environmental Protection Agency (EPA), a draft
environmental impact statement (EIS) has been prepared for the Wastewater
Facilities Plan for Cruz Bay, St. John, U.S. Virgin Islands. An evaluation of
various alternative wastewater management plans is presented in the draft EIS,
as well as evaluations of probable impacts to national park land, impacts to
endangered and threatened species, impacts to cultural resources, secondary
growth impacts, water supply impacts, and impacts to environmentally sensitive
areas. Other important factors used in evaluating the alternative wastewater
management plans were cost-effectiveness and implementability. Based on these
evaluations, the alternatives proposed in the draft EIS (Alternatives E and F)
include: additional sewering of the more densely populated portions of the
study area (the core study area); replacement of the existing inadequate waste—
water treatment facility discharging to Enighed Pond with a new oxidation ditch
or rotating biological contactor wastewater treatment facility (to be located
to the east of Enighed Pond) discharging to Turner Bay via an ocean outfall;
and continued use of existing individual on-site wastewater disposal systems,
with improvements where necessary, for the less densely developed portions of
the study area (the extended study area). Because each of the alternatives
presented in the draft EIS would require a substantial capital investment by
the Government of the U.S. Virgin Islands, the final EIS will address possible
scenarios for phasing the implementation of the selected project.

Public Hearing: Contact for Information:
July 14, 1987 at 7:30 PM William Lawler

Territorial Court Building Environmental Impacts Branch

Cruz Bay EPA - Region II

St. John, U.S. Virgin Islands 26 Federal Plaza, Roam 702

New York, New York 10278
(212) 264-5391

Written camments must be received by EPA no later than July 29, 1987 .

Approved by: ,
{ Datf

Christopher J.
Regional Administrator
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The Cruz Bay study
area needs an im-
proved system of
wastewater treatment
and disposal.

The Virgin Islands
Department of Public
ey

S

thesg needs in 1985.

EPA is conducting this
EIS to address poten-
tial project impacts
in more detail.

EPA has conducted @
full-scale public
?ortlclootlon program
or this project.

EXECUTIVE SUMMARY

A.

OVERVIEW

The Cruz Bay study area on St. John, US Virgin Islands
(shown in Figure ES-1) has significant need for improved
treatment and disposal of wastewater. Most of the
residences and businesses in the area are served by on-
site wastewater systems. These systems generally do not
function well in this area due to small lot sizes, steep
slopes, and unsuitable soil conditions. Approximately
500 residences in the area are currently served by an
extended aeration wastewater treatment plant, Tocated on
the berm between Enighed Pond and Turner Bay. This plant
does not treat wastewater flows in an environmentally
compatible manner and does not have sufficient capacity
to treat projected wastewater flows from the study area.
Tn addition, the plant has inadequate sludge handling
facilities, malfunctioning bar screen units, malfunc-
tioning pumps and other operational/maintenance defici-
encies.

In response to these problems, the Virgin Islands Depart-
ment of Public Works (DPW) prepared a 1985 study entitled
Comprehensive Plan for the Sewage Needs of Cruz Bay, St.
John, Virgin Islands. The study recommended the imple-
mentation of centralized wastewater treatment facilities
(including an oxidation ditch treatment plant and an
ocean outfall) to serve the densely populated Cruz Bay
watershed. Upon reviewing the Plan, the US Environmental
Protection Agency (EPA) determined that an environmental
impact statement (EIS) would be required to address
potential impacts in more detail. A "notice of intent"
to prepare this EIS was published in the Federal Register
on November 15, 1985.

A full scale public participation program was conducted
for this project in order to enccurage citizen involve-
ment and awareness. The program included a public
scoping meeting, formation of a Citizens Advisory Com-
mittee (CAC), CAC meetings, a door to door "needs sur-
vey", public meetings, a project newsletter, and respon-
siveness summaries.

This Draft EIS presents a comprehensive description of:

The alternatives considered for solving Cruz Ray's
wastewater problems

the existina and future conditions of the affected
environment

ES-1
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This Draft EIS ad-
dresses the project

alternatives, affected

environment, and
impacts,

The purpose of this

project is to develop
.and evaluate a feasi-

ble wastewater man-
agement plan for the
study area.

A needs survey was con-
ducted in order to de-

termine the specific
wastewater needs of
the study area.

0n-?lte system? gen-
erally do not fun
ction adequately

in the densely pop-
ulated Cruz Bay
drainage basin,

the probable environmental impacts that could occur
as a result of implementing the feasible alterna-
tives

The appendices of this document include preliminary cost
and design information for each of the feasible alterna-
tives and documentation of the special studies conducted
for this project.

PURPOSE AND NEED

The purpose of this project is to develop and evaluate a
feasible wastewater management plan for the Cruz Bay
study area. The EIS process has been undertaken in order
to address certain impacts and issues in more detail than
the previous Comprehensive Plan for the Sewage Needs of
Cruz Bay, St. John, US Virgin Islands and to permit the
issuance of an EPA grant for construction of the selected
project alternative.

Wastewater treatment and disposal needs are determined by
assessing factors such as potential public health ha-
zards, violations of water quality standards, and viola-
tions of the Territorial Pollution Discharge Elimination
System (TPDES) permits. Structures using inadequate
means of wastewater treatment and disposal are considered
"in need" of improvements.

A door to door survey was conducted for this project to
determine the nature and extent of these wastewater
treatment and disposal needs in the study area. This
survey found that structures located on large lots
outside of the densely populated Cruz Bay drainage basin
are generally not "in need" because the large lots offer
adequate space for on-site septic systems to function
effectively. However, most of the structures located in
the Cruz Bay drainage basin (called the "core study
area") are "in need" because the existing on-site sys-
tems, latrines, and direct discharge methods used in this
area fail to treat wastewater in an environmentally
compatible manner. In addition, the structures which are
served by the existing public treatment plant are con-
sidered to be "in need" because this plant does not
function adequately.

The discharge of poorly treated effluent from on-site
systems serving individual structures in the core study
area, as well as the public treatment plant present a
potential threat to public health. In addition, effluent
discharge from the treatment plant is in violation of the
plant's TPDES permit.

ES-
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Structures {n this
drainage basin are
generally in need
of improved waste-
water treotment.

Six wastewater manage-
ment program alter-
natives gve been
considered.

The needs survey indicated that nearly a11 of the St::?-
tures in the core study area are "in need" of a cer}de of
ized wastewater treatment system, while those out;g o
this area can continue to be served by on-site was ir v
treatment systems. Detailed information on tq? ﬁfe S
the study area are presented in Chaptsr IT ( A Srni;
tives") and Appendix A ("Needs Survey") of this Dra
EIS.

DEVELOPMENT AND EVALUATION OF ALTERNATIVES

The following alternative wastewater management programs
have been considered for addressing wastewater treatment

and disposal needs in the study area:

no action - including the continued use of existing
methods of wastewater treatment and disposal

rehabilitation - involving the improvement of the
performance of the existing Cruz Bay wastewater
treatment plant

on-site program - involving the use of on-site
systems for all structures not presently served by
the existing treatment plant

subregional program - involving either (1) the use

of separate centralized treatment systems for the

core study area and the cuter study area, or (2) the
use of a centralized treatment system for the core
study area and on-site systems for the outer study
area

regional program - involving the use of a central-
ized treatment system for the study areas (core and
extended)

In addition, a primary treatment program has been con-
sidered as a subalternative to the wastewater management
programs evaluated. If allowed by the Clean Water Act,
and if specific environmental criteria were able to be
met, a primary level of wastewater treatment could
potentially be used instead of secondary treatment for
either the subregional or regional program. Construction
ind operation of new facilities to provide only primary
treatment would be less expensive than those for provid-
ing secondary treatment. However, the Clean Water Act
requires that all wastewater effluent discharged from
publicly owned treatment facilities must be treated to at
least secondary Tevels except for facilities which have
applied for a'"marine discharge waiver" of secondary
treatment requirements, and which have been granted such
a waiver by EPA in accordance with Section 301(h) of the

ES-3



The recommended Ton
agement pr ?m a
subregiona an
combining odvontoges
of both centralized
aond on-site treatment
systems.

Six feasible over-
all wastewater treat-

ment system alterng-

tlves w7re considered

An addlt#onol 6,873
meters .0 r?
recomme sunp ¢

Collect1on system,

Act. There 1is insufficient information on which to
determine whether such a waiver would be approvable, and
in any case, the statutory deadline for applying for this
marine discharge waiver expired on December 29, 1982.
Therefore, primary treatment is not considered to be an
implementable alternative.

Based on the findings of the Needs Analysis, the second
subregional program was selected as the proposed waste-
water management program. This program recommends the

use of a centralized treatment system for the core study
area and on-site systems for the extended study area.

Alternatives were also considered for the following
components of centralized treatment systems:

wastewater treatment processes

wastewater collecticn system technologies and
routings

wastewater effluent disposal technologies
sludge disposal technologies
wastewater treatment faciiity sites

Comparative analysis of the component alternatives has
produced six feasible overall treatment system alterna-
tives. The six overall system alternatives are struc-
tured to function under the second subregional management
program which recommends using a collection system for
the core study area and various on-site technologies for
the extended study area. In the core area, each of the
six overall system alternatives includes a new 200,000
gallons per day (gpd) treatment facility at a new site,
to replace the existing facility and site. A new waste-
water collection system is proposed to extend from the
existing sewer system. The proposed wastewater collec-
tion system includes the addition of approximately 6,873
m (22,680 ft) of sewers to the existing public wastewater
collection system. In addition to the portions of Cruz
Bay and Enighed served by the existing system, the
proposed system would serve Pine Peace, Power Boyd's
Plantation, portions of Contant and Pastore; and portions
of Cruz Bay and Enighed that are not currently served.

The existing system is comprised of 2,600 m (8,600 ft) of
sewers, including 1,282 m (4,232 ft) of 20 cm (8 in)
diameter gravity sewer, 803 m (2,651 ft) of 25 cm (10 in)
diameter gravity sewer, 409 m (1,349 ft) of 15 cm (6 in)
diameter force main, and 110 m (364 ft) of 5-10 cm (2-4
in) diameter force main. The existing system also
includes three pump stations (two ejector stations and
one influent pump station).

ES-4



Two effluent disposal
s¥stems have been con-
sldered: an ocean
outfall and land
anplication.

Land application
of treated effluent
at a near-by pri-
vate resort is an
innovative, low
cost approach for
wastewater dis-
posol.

i itions are
In addition to this system, the following additio

proposed:
6,621 m (21,850 ft) of 20 cm (8 in) diameter gravity
sewer

145 m (480 ft) of 10 cm (4 in) diameter force main

106 m (350 ft) of 5 cm (2 in) diameter pressure
sewers

one additional pump station to 1ift flows from the
Power Boyd's Plantation area into the Cruz Bay
drainage basin

50 grinder pumps for use in residences that are
located below the sewer line.

The proposed system would include using the existing pump
stations. The capacity of the influent pump station
would be expanded, but the ejector stations would not be
altered. The proposed wastewater collection system is
shown in Figure ES-2. Each alternative also recommends
one of two effluent disposal systems, either ocean
outfall or land application.

A1l of the alternatives would also include the disposal
of sludge at the St. John municipal Tandfill until
analysis of the sludge indicates whether or not land
application 1is possible. A subalternative to these
disposal systems is effluent disposal through Tand
application at the Caneel Bay Resort. Land application
of effluent could be substituted into any of the feasible
overall system alternatives. This subalternative would
not impact those environmental characteristics and
features that would be negatively affected by the imple-
mentation of either the National Park Service land
app]ication alternative or the ocean outfall alterna-
tives. In addition, the force main effluent pipe to
Caneel Bay would cost considerably less than the ocean
outfa]! system, approximately 1.5 to 1.8 million dollars,
depending on the plant site selected. Although this
effluent disposal subalternative has received much public
support and initial positive reaction from the Caneel Bay
Resort, it may be difficult to implement due to potential
legal, political, and contractual complications. There-
fore,_1t was not included with the following alternatives
in this Draft EIS. However, should additional support
further commitments, and official approvals of this
alternative be presented during the draft EIS comment

period, it could be reconsidered ; .
in the final EIS. s a viable alternative

ES-5



Alternative E,
comprised of a
Rotatating bio-
logical contacter
and Alternative
F, comprised of
an oxidation
ditch Drocessln?
plant,both at Site
#1 and with an
outfall into Tur-
ner Bay., are the
most feasible
alternatives.

Other alternatives
would have greater
adverse environ-
mental {mpacts
than the selected
alternatives.,

Given the aforementioned constraints, the feasible action
alternatives are:

Alternative A: Aerated lagoon treatment plant at
site #3 with land application efflu-
ent disposal

Alternative B: Aerated lagoon treatment plant at
site #3 with ocean outfall effluent
disposal

Alternative C: Aerated lagoon treatment plant at
site #2 with ocean outfall effluent
disposal

Alternative D: Recirculating sand filter treatment
plant at site #2 with ocean outfall
effluent disposal

Alternative E: Rotating biological contactor treat-
ment plant at site #1 with ocean
outfall effluent disposal

Alternative F: Oxidation ditch treatment plant at
site #1 with ocean outfall effluent
disposal

A comparative evaluation was conducted between each
overall wastewater treatment system based upon the
following criteria; cost, environmental impacts, imple-
mentability, and land lost to future development. In
addition to these criteria, comments from various govern-
ment agencies, the Citizen's Advisory Committee, and the
general public were also taken into consideration. This
evaluation resulted in the preliminary selection of
Alternatives E and F as the most feasible alternatives.
These alternatives are illustrated in Figures ES-2 and
ES-3. Alternative E, a rotating biological contactor
treatment plant and Alternative F, a oxidation ditch
treatment plant, would both utilize an ocean outfall
effluent disposal system in Turner Bay and would be
Tocated at Site #1 (across the street from the WAPA power
plant). These alternatives also include the proposed
wastewater collection system described in the previous
section and illustrated in Figure ES-2.

Although alternatives E and F are the most costly in
dol1lars of the six alternatives, they will have the least
environmental impact, will cause the least amount of land
to be lost to future development, and are the most
implementable options for Cruz Bay.

ES-6



CRUZ BAY

U , NATIONAL
PARK
ERVICE

SITE 3
\\//\ Q% NPS LAND

o 37

EXISTING PUMR

FERRY DOCK

EXISTING
PUNMP STA:

POWER BOYDS
PLANTATION

o
o O
c o

PROPOSED
PUMP STA.

= . T8 SANTE SHORE

\ CRUZ BAY
WASTEWATER FACILITIES PLAN EIS

CRUZ BAY, ST. JOHN, US VIRGIN ISLANDS

[EENERAL LOCATION of the

IRROPOSED OCEAN OUTFALL

KEY: ‘ ENVIRONMENTAL PROTECTION AGENCY, REGION Il
CE MAGUIRE. INC. & NEW BRITAIN, CT

EXISTING COLLECTION SYSTEN :
wwe o e PROPOSED COLLECTION SYSTEM PROPOSED ALTERNATIVE

CORE STUDY AREA

»* PROPOSED GRINDER PUMPS

saoRCer CE MAGUIRE, INC.

BAYE: 4L/B6 SCALET |7 » 500 AEURE  ES-2




The use of on-site wastewater treatment systems,

including trench systems, seepage pits, evapotrans-
piration beds, and mound systems, is proposed for
the extended study area.
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The selection of
the most feasible
alternatives Is
preliminary.

EPA will identify
the selected plan
after evaluating
all public com-
ments on this
draft EIS.

Existing:and future
conditions of the
affected environ-
ment were analyzed.

Although Alternatives A-D are less costly than Alterna-
tives E and F, they would incur greater environmental
impacts. In addition, Alternative A or B woulq present a
major implementation issue due to the complications
involved with proposing any type of project in a National
Park area. Additionally, Alternatives C or D may pose
some implementability issues as well as eliminating 10
acres of land that has future potential as an area for
affordable residential development.

It should be noted that the proposal of Alternatives E
and F as the most feasible alternatives 1s pre11m1nary,
and does no* represent the ultimate selection of_a_
wastewater treatment plan for Cruz Bay. After receiving
and evaluating all public comments on this draft EIS, EPA
will prepare a final EIS which will identify the se1gcted
project alternative. Because each of the a]ternat1yes
presented in the draft EIS would require a subs@ant1a1
capital investment by the Government of the Virgin
Islands, the final EIS will address possible scenarios
for phasing the implementation of the selected project,
consistent with the goals and requirements of the Clean
Water Act. Although EPA may decide to award grant
assistance for implementing major portions of the se-
lected project, issuance of this EIS does not constitute
a commitment on the part of EPA to fund the project in
whole or in part.

AFFECTED ENVIRONMENT

Analysis of the affected environment in the study area

included consideration of existing conditions (including
land resources, water resources, ecosystems, and econo-
mic/legal conditions, constraints to growth, and future
condi?ions including population and water use projec-

tions).

Existing sensitive conditions in the affected environment
relative to this project include:

shallow, easily eroded soils

surface water and marine water quality
significant habitats

endangered species

national park lands

cultural resources.

ES-7



Population and per
capita water use

are expected to
increase dramatically
fn the next 25 yedars.

This project may cause
short-term impacts to
soil, water quality,
and the economy....

--..Ond l tem {ﬂl'
pacts on water quality,
land use, and the
economy .

A Constraints Analysis was conducted to identify and
evaluate conditions which serve to 1imit (or constrain)
future development in the study area. The primary con-
straints are steep slopes, developed areas, public ("P")
zones, National Park Service land, Coastal Zone Manage-
ment land, existing water supply, and other conveniences.
Other constraints include flood prone areas, soil limita-
tions, significant habitats, aquifer recharge areas,
cultural resources, the existing public sewer system, the
existing power supply, the existing infrastructure, and
available services.

The analysis of future conditions focused on population
projections and water use. The study area's population
is projected to increase from approximately 1,900 (cur-
rent) to approximately 3,000 in design year 2010. Per
capita water use is also expected to increase (from 25
gallons per capita per day (gpcd) to 50 gpcd) due to the
planned implementation of a new public water supply.

ENVIRONMENTAL IMPACTS OF THE FEASIBLE ALTERNATIVES

Implementation of any of the feasible action alternatives
for this project would involve various short-term, long-
term primary, and secondary consequences or "impacts". A
comparative assessment of these impacts influences the
selection of a proposed alternative and the development
of recommended measures to lessen or "mitigate" impacts.

Principal short-term (construction-related) impacts
associated with the feasible alternatives are likely to
include potential disturbance to topsoil, surface water
quality, marine water quality, coastal and marine eco-
systems, and cultural resources. Project construction is
also likely to cause a positive short term impact to the
study area's economy.

Principal long-term primary impacts which may result from
this project are associated with flood hazards, soil
erosion, surface and marine water quality, coastal and
marine ecosystems, ocdors, land use, and a wastewater
facility user fee.

No significant secondary impacts are expected to result
from the feasible alternatives because the implementation
of improved wastewater facilities is not likely to induce
development in the study area. However, the patterns in
which future development takes place may be influenced by
the layout and service area of these facilities.

ES-8



Overall, impacts on
the enviromment will
be positive.

ve been recommended in

Specific mitigation measures ha o impacts that are

order to lessen the extent of advers C
expected to result from project imp1ementat1op..t1f these
measures are properly practiced, adverse project 1impacts
would most 1ikely be minimal. Overall, the environmental
impacts of this project would be positive, particularly
with respect to water quality, the health of coastal and
marine ecosystems, and public health.

ES-9
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EPA may fund 55 - 100%
of eligible costs for
constructing munici-
pal wastewater faci-
lities in Cruz Bay.

An Envirommental
Impact Statement
(EIS) is required
for this project.

There are serious
deficlencles to the
exlstlng public
wastewo er focllltles
in Cruz Bay

PURPOSE AND NEED

INTRODUCTION

The Clean Water Act of 1972 and its Amendments authorize
the U.S. Environmental Protection Agency (EPA), under the
Construction Grants Program, to award grant assistance
ranging from 55% to 75% of the eligible costs of con-
structing municipal wastewater treatment facilities. In
addition, under the provisions of the Omnibus Territories
Act of 1977, the requirements for local matching funds
for Territories and Possessions of the United States can
be waived, allowing EPA to fund up to 100% of eligible
project costs. EPA has determined that the award of
grants for construction of wastewater treatment facili-
ties in the Cruz Bay study area represents a major
federal action significantly affecting the quality of the
human environment and that preparation of an environment-
al impact statement (EIS) is required. The EIS process,
mandated by the National Environmental Policy Act, is
designed to evaluate a full range of wastewater manage-
ment alternatives, including the no-action alternative,
and compare the costs and potential environmental effects
of each.

EPA and its consultant, CE Maguire, Inc., believe that
the proposed alternative represents the most environ-
mentally sound, cost-effective, and implementable solu-
tion to the water pollution problems in the study area.

BACKGROUND

Since 1981, the centralized public wastewater treatment
and collection system facilities in the Cruz Bay area
have consisted of an extended-aeration package treatment
plant and approximately 1.6 miles of gravity collector
sewers and force mains. A 1983 study noted serious
deficiencies in the operation, maintenance, and safety of
the Cruz Bay facilities. In an effort to correct these
problems, the Government of the Virgin Islands developed
a draft facilities plan for the Cruz Bay study area
(entitled Comprehensive Plan for the Sewage Needs of Cruz
Bay, St. John, VI) and submitted it to EPA in 1985. The
plan proposed a treatment system including an oxidation
ditch wastewater treatment plant, to be Tocated at the
existing plant site, with an ocean outfall discharging
treated effluent in the vicinity of Turner Bay, as well
as additions to the existing collection system to consist
primarily of gravity collector sewers and grinder pumps.
After review of the draft facility plan, EPA decided to
prepare this EIS to more thoroughly evaluate all feasible
alternatives in terms of environmental and economic
impacts to the Cruz Bay area. The result of this process
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The EIS process
establishes a
wastewater manage-

%ent plan for Cruz
ay.

A door to door survey
was conducted to
fdentify wastewater
treatment needs in
the study aread.

On-site wastewater
treatment systems
do not function
properly in the
densely developed
“core” study area.

has been the proposal of an environmentally sound,
cost-effective and implementable wastewater management
plan to serve the Cruz Ray study area for the foreseeable
future.

NEED FOR THE PROPOSED PROJECT

According to the 1980 U.S. Census, the total population
of St. John was 2,480, with approximately 1,930 persons
residing in the Cruz Bay study area. An initial task in
the preparation of this draft EIS was an analysis of the
wastewater treatment needs of the study area. This
included surveying the current wastewater treatment
methods utilized by the 535 structures presently located
in the densely populated Cruz Bay drainage basin, refer-
red to as the core study area, as well as a representa-
tive sample of structures presently located outside of
the drainage basin, referred to as the extended study
area.

The majority of the wastewater generated in the Cruz Bay
study area is treated by septic tanks, or by other types
of on-site disposal systems. Generally, the on-site
systems serving structures in the extended study area
function properly, due to large lot sizes which allow
wastewater to be treated effectively. However, the
on-site systems serving structures within the core study
area do not function properly due to steep slopes, small
lot sizes, and unsuitable soil conditions, which hinder
the ability of these systems to treat wastewater effect-
ively, and thereby, create a potential health hazard.

In addition, an existing centralized wastewater treatment
plant and collection system serves 92 structures in the
core study area. Based on on-site performance inspec-
tions and sampling surveys, the treatment plant does not
function properly, allowing inadequately treated waste-
water to be discharged to Enighed Pond and Turner Bay.
This §1tuation appears to be the result of inadequate or
deteriorating plant equipment, inadequate capability for
sludge treatment and removal, and the lack of funds to

provide for a sufficient operation and maintenance
program.

An additiopa] concern is the anticipated increase in
water use in the Cruz Bay study area. Currently, water
in the Cruz.Bay area is supplied from individual cisterns
and a pub]1c water supply, which obtains water pumped
from mid-island wells and barged from the desalination
plant on St. Thomas. Planning is underway for improving
the water supply situation on St. John. If the current
water supply 1is improved, water use is expected to

increase and to exacerbate the existin
treatment and disposal problems. g wastewater
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Based on the findings of the draft EIS, the residents of
the Cruz Bay core study area are in need of an improved
centralized wastewater treatment system, and those
outside of this area should continue to utilize on-site
wastewater treatment and disposal facilities with im-
provements dictated by a case-by-case analysis. These
improvements are necessary to improve wastewater disposal
and water quality in the Cruz Bay study area, and there-
by, eliminate a potential public health hazard.
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Il. ALTERNATIVES



This chapter will
evaluate alternative
Was tewater manage-
ment programs.

The wastewater man-
agement programs are
comprehensive app-
roaches including
five major components.

Component alterna-
tives are combi

to develop feasible
overall wastewater
treatment system
alternatives.

DEVELOPMENT AND EVALUATION OF ALTERNATIVES

The preparation of an environmental impact statement for
a wastewater facilities plan is based upon the develop-
ment and evaluation of alternative methods of meeting a
study area's wastewater treatment needs. The purpose of
this chapter is to present this evaluation by screening
alternative wastewater management programs and various
alternatives for each component of an overall wastewater
treatment system. This will permit the development of
the most environmentally sound, cost-effective, and
implementable system for the Cruz Bay study area.

Wastewater management programs are comprehensive ap-
proaches to adcressing the study area's wastewater needs.
A wastewater treatment system is the complete network of
wastewater facilities required to meet these needs. The
primary components of a wastewater treatment system are:

wastewater treatment processes

wastewater collection system technologies and
routings

wastewater effluent disposal technologies
sludge disposal technclogies
wastewater treatment facility sites

Several alternatives have been developed for each of
these components. Each alternative has been evaluated
for its feasibility based on criteria such as topograghy,
availability of space, construction cost, operation and
maintenance (0&M} cost, degree of technological complexi-
ty, reliability, implementability and public acceptance.
The environmental impacts of each alternative are also a
primary evaluation criteria. Only the primary advantages
and disadvantages of each alternative will be discussed
in this chapter. A more detailed discussion of impacts
is presented in Chapter IV, Environmental Impacts of
Feasible Alternatives. This evaluation allows the
selection of the most environmentally sound, cost-effect-
ive, and implementable alternative technology for each
component. These component alternatives are then com-
bined to develop overall wastewater treatment system
alternatives. This chapter will first address the
wastewater management program aiternatives, then the
feasible wastewater treatment technologies available, and
finally, the alternatives for an cverall wastewater
treatment system,

I1-1



A.  ALTERNATIVE WASTEWATER MANAGEMENT PROGRAMS

Six wastewater management programs have been con-
sidered for this project. They are:

no action

rehabilitetion of existing facilities

There are six possi- TR

Dle programs. . individual (on-site) wastewater management
program

subregional wastewater management program
regional! wastewater management programs

In addition, a subalternative, the primary treatment
nrogram, has been considered for the subregioral and
regional programs. This subalternative would
involve the use of only a primary level of waste-
water treatment, rather than a seccrdary Tlevel,
Each program alternative will be discussed in the
following subsectiors.

1. Mo Action

The no action alternative would involve making

Nolé??rovemengs to no changes or expansicns to the study area's
ex ng services isti + +

would be Instifuted existing wastewater ,ﬁeatment system. Most
under the no action structures would continue to use on-site
alternative. systems or direct discharge, as would all

future structures.

The layout of the existing public wastewater
facilities is shown in Figure II-1. These

facilities include an extended aeration treat-
ment plant with a wastewap?r flow capacity of
76 cubic meters per day (m”pd) (20,000 gallens
per day (gpd)), and a collection system with

The existing public over 1.6 kilometers (1 mile) of it S
wastewater ?o e n e} of gravity sewer
do net Erect Séé%gles and force mains and three pump stations.
water in an environ- Approximately 520 residents in the central Cruz
mentally sound manner, Bay area are served by thesg facilities,

creating average flows of 49 m°pd {13,000 gpd).
The.system does not treat wastewater in an
environmentally sound manner., Appendix C.3
presents more detailed information on the
existing public wastewater facilities.

Approximately 1,500 residerts of the study area
not currently served by the existing public
wastewater facilities continue to use on-site
systems or direct discharge to a waterbody for
disposal of wastewater. Direct discharge to
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Most on-site treot-
ment systems do not
treat wastewater
effectively.

Some onsite systems
in the study area
fail to function
properly, Dosln?
threats to public
health and environ-
mental quality.

The no action alter-
native would involve
no ? ital cgsggﬁ but
would cause -
tinued threat to the
environment.

The rehabititation

alternative would

involve the improve-
nt and exponsion

of existing public

wastewater focilities.

the sea or land is clearly not an environment-
ally acceptable means of wastewater disposal.

On-site systems can be an acceptable means of
wastewater disposal in some parts of the study
area, but are not in others. The discussion

presented in Appendix C.4 describes acceptable
on-site disposal systems in detail.

For example, on-site systems appear to function
effectively in outlying areas, as shown in
Figure ES-1, (such as Gift Hill, Fish Bay and
Monte) where lot sizes are relatively large,
slopes are relatively gradual, and the soils
are relatively deep and permeable. However,
they generally do not function well in the
densely developed and relatively steep portions
of the study area, as shown in Figure ES-1,
(such as Enighed, Cruz Bay, Contant, and Power
Boyd's Plantation). Some on-site systems in
the study area fail to function properly, some
are odorous, and many overflow during periods
of rainfall. These failures and overflows pose
threats to public health and environmental
quality.

The only advantage of the no action alternative
is that it would involve no capital cost,
because no new facilities would be constructed.
The primary disadvantage is that no action
would involve continued and increased environ-
mental degradation and public health hazards
caused by wastewater treatment and/or disposal
problems. Therefore, the no-action alternative
is clearly an unacceptable course of action.

Rehabilitation of Existing Facilities

The rehabilitation alternative would involve
improving the performance of Cruz Bay's exist-
ing wastewater treatment plant. This plant
currently does not provide an adeqyate level of
treatment for the estimated 49 m”pd (13,000
gpd) of wastewater flow it receives. The
plant's primary deficiencies include:

malfunctioning pumps
inadequate aeration of basins

the absence of automatic chlorination
(disinfection) equipment

malfunctioning bar screen units
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Rehabilitation
existing facil
ts not a feasi

of
tles
le
alternative.

|
b

The {ndividual mano?e-
ment program would In-
volve the expansion
of existing on-site
systems, :

inadequate sludge handling facilities
improper discharge of wastewater effluent
poor facility maintenance

inability to handle shock loadings caused
by septic system pump-outs being introd-
uced intermittently.

The rehabilitation of the treatment plant would
require the correction of these and other
deficiencies (such as the lack of an outfall
system). This would allow the plant to treat
and dispose of the existing wastewater flows to
the plant in an environmentally sound manner.

However, given its 76m3 pd 520,000 gpd) capaci-
ty and the estimated 380 m” pd (100,000 gpd)
existing flow from the core study area, this
treatment plant could not adequately meet the
study area's wastewater treatment needs. In
addition, expansion of the existing plant would
be extremely difficult due to the physical
structure of the plant, as well as the con-
straints of the plant's site. Disadvantages of
this site are its location in the 100 year
flood zone, possible impacts from major storms
and their resultant wave action, and a poten-
tial conflict with the V.I. Port Authority plan
to develop a commercial port in Fnighed Pond
which would necessitate the removal of any
access to the site (McComb Engineering, 1985).
Consequently, rehabilitation and improvement of
existing facilities would not be a feasible
wastewater management program alternative for
the study core area.

Individual (On-site) Management Program

The individual management program would involve
the repair, rehabilitation and expansion of
existing individual ("on-site") systems. In
addition, future homes and businesses in the

study area would be required to construct and
use their own on-site systems.

Most of the residents in the study area use
on-site systems (particularly septic tanks) to
treat wastewater. As discussed under the no
action alternative, on-site systems function
effectively in some portions of the study area,
but very poorly in other portions. Wastewater



Three types of on-
site systems are
feasible for use In
the study area.

Each of these on-
site systems include
use of septic tanks
for primary treatment.

The individual manage-
ment program would
involve low capital
costs but would not

be feasible in many
areas.

The subregional manage-

ment program oddresses

the study area’s waste-

water needs in terms

of development clusters.

discharged from homes or businesses using an
on-site system is treated on the property of
the discharging source rather than piped to a
centralized facility for treatment.

Three types of on-site systems considered
feasible for use in the study area are:

conventional septic systems
septic tank/mound systems
septic tank/evapotranspiration beds

Appendix C.4 includes a detailed description of
these on-site technologies in terms of how they
function and under what conditions they func-
tion most effectively.

Each of these technologies includes a septic
tank as a means of primary treatment. The pur-
pose of the septic tank is to collect and trap
solids. These solids would then be periodical-
1y removed (typically once every 3-5 years) and
disposed of at a septage lagoon or suitable
wastewater treatment facility. Septic tanks
used in these systems should have at least a
1900 Tliters (500 gallons) capacity to be
effective.

The primary advantage of the individual manage-
ment program is that capital cost would be
relatively low (relative to other programs) as
no large-scale, centralized wastewater facili-
ties would be required. The primary disadvan-
tage is that use of on-site systems in many
parts of the study area is not feasible due to
the density of development and topography.
Therefore, reliance upon the use of on-site
systems alone would cause increased environ-
mental degradation and health threats due to
insufficient treatment and disposal of waste-
water effluent.

Subregional Wastewater Management Program

The subregional management program addresses
the study area's wastewater needs in terms of
areas of dense development (or "subregions")
rather than on an individual or regional basis.
Typically, this would involve constructing
wastewater systems for the densely developed
areas and maintaining on-site treatment for
outlying homes which are not located in any
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The core study areg
is densely developed
whereas the outer
study area is sparse-
1y developed,

ional programs
densely developed area. Subregional pro
are mggt suitable for areas w1Fh. distinct
clusters of development and sufficient amounts
of land to site a wastewater treatment facility

near each cluster.

Two subregional management program schemes have
been considered for the study area:

using one community system for the core
study area and another for the extended
study area

using a community system for the core
study area and on-site systems for the
extended study area

The first of these subregional schemes would
require the use of two treatment plants with
accompanying collection and effluent disposal
systems. One treatment plant would serve all
structures in the core study area, shown in
Figure ES-1. The existing treatment plant near
Turner Bay could possibly be used for this
purpose, if rehabilitated and expanded. A new
treatment plant would be required to serve the
extended study area, including the areas of
Fish Bay, Gift Hill, Monte, and Roman Hill, as
shown in Figure ES-1.

The second of the subregional schemes would
require the use of a single treatment plant to
serve the core study area, as in the first
scheme. However, structures in the extended
study area would be served by individual
on-site systems rather than by a centralized
treatment plant.

The core study area, namely Cruz Bay, Enighed,
Pastory and a portion of Contant and Bethany,
is characterized by dense development and may
be considered one large cluster of development.
The extended study area is characterized by
very sparse, scattered development except in
small clusters such as Fish Bay, Gift Hill,
Bovocoap Point, and Roman Hill. The needs
survey conducted for this project (Appendix A)
indicated that on-site systems generally func-
tion well in the extended study area due to the
larger lot sizes, and some residents in this
area expressed opposition to the possibility of



On-site systems gen-
erally function well
in the outer study
area.

The second subregion-
al scheme is more
aggroprlate than
the first scheme.

Srge?égngl management
e

Read B theCEnt e

study area with a

single centralized

wastewater treatment
system.

constructing public sewers. In addition, it
would not be cost-effective or environmentally
sound to use a community system in the extended
study area due to the expense of constructing
the extensive sewer lines that would be re-
quired to serve the widely scattered resi-
dences. Also, construction of a wastewater
collection system in the rural areas of St.
John would be 1ikely to have the secondary
impact of inducing scattered development in
environmentally sensitive areas. For these
reasons, the second subregional scheme (using a
community system for the core study area and
continued reliance upon on-site systems for the
extended study area) is more appropriate than
the first scheme.

A primary advantage of the subregional waste-
water management program is that it provides
the environmental benefits of using centralized
treatment where on-site treatment may not be
appropriate. In addition, it avoids the
potentially high cost of connecting discrete
clusters of development to one centralized
collection system and the cost of constructing
a centralized treatment plant with capacity for
the entire study area. Another advantage of
this scheme is that it would allow different
methods of wastewater treatment to be used for
areas with different needs. Specifically, it
would allow centralized treatment in the
densely developed core study area and on-site
treatment in the sparsely developed extended
study area.

A primary disadvantage of both subregional
schemes is that each would involve a greater
capital cost than the no action or individual
programs. This is especially true for the
first subregional scheme, which would require
construction of two wastewater treatment plants
and an extensive collection system.

Regional Wastewater Management Program

A regional management program addresses a study
area's wastewater needs by serving the needs of
the entire study area with a single, centra-
lized, "regional" wastewater treatment system.
This system would include one centralized
treatment plant and one collection system which
would extend throughout the core study area and
the extended study area.
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A subalterngtive pro-
gram involving pri-
mary wastewater treat-
ment has been con-
sidered.

A primary level of
treatment could be
substituted for the
secondorg level, if
allowed by the Clean
Water Act,

This subalternative
would i{nvolve a lower
coﬁltal cost than
other alternatives
considered.

The primary advantage of this type of progran
is that wastewater treatment at a single
centralized plant would take advantage of
economies of scale, and discharge of effluent
would be limited to a single, controllable
discharge point. The primary d1sadvantaggs are
that this program would involve a relatively
high capital cost (much higher thar all other
programs) and require the extens1on.of sewers
into areas where these sewers are likely to be
neither necessary, cost-effective, environmen-
tally sound, nor publicly acceptable.

Primary Treatment Program

This subalternative would involve the use of
centralized wastewater facilities, but would
use only a primary level of treatment under
either the subregional or regional program.
Both the subregional and regional wastewater
management programs assume a secondary level of
treatment (additional treatment measures beyond
those involved in primary treatment), as
presented in the preceding discussions.

Primary treatment generally consists of grit
removal, primary {(initial) settling, and
disinfection of wastewater prior to disposal.
Secondary treatment includes primary treatment
measures as well as additional treatment
measures (e.g., aeration, biological digestion,
settling) prior to wastewater effluent dis-
posal. Secondary treatment removes additional
impurities that are not removable from waste-
water by only primary treatment.

If allowed by the Clean Water Act, and if
specific environmental criteria were able to be
met, a primary level of wastewater treatment
could potentially be used instead of secondary
treatment for either the subregional or region-
al program. Construction and operation of new
facilities to provide only primary treatment
would be less expensive than those for provid-
ing secondary treatment. However, the Clean
Water Act requires that all wastewater effluent
discharged from publicly owned treatment
facilities must be treated to at least second-
ary levels except for facilities which have
applied for a "marine discharge waiver" of
secondary treatment requirements, and which
have been granted such a waiver by EPA in
accordqnce with Section 301(h) of the Act.
There is insufficient information on which to
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Ogean disposal of
effluent ofter
primary treatment
would require key
performance
factors.

Killing of corals
can result in neg-
ative Impacts on
fauna as well.

determine whether such a waiver would be
approvable, and in any case, the statutory
deadline for applying for this "marine dis-
charge or 301(h) waiver" expired on December
29, 1982. This deadline can only be changed by
an amendment to the Clean Water Act.

The principal advantage of the primary treat-
ment alternative is that it would involve lower
capital costs (see Table C.5-9 of Appendix C)
than either the subregional or regional alter-
natives (using secondary treatment). This
alternative may be environmentally acceptable
if the characteristics of the discharge, as
well as oceanographic conditions in the area of
the outfall area are such that the effluent
could be discharged without creating adverse
environmental impacts. A determination concern-
ing the feasibility of granting such a marine
discharge waiver, if the Clean Water Act
currently allowed an application to be sub-
mitted, is outside the scope of this impact
statement. However, to aid public understand-
ing, the key performance factors which would
need to be demonstrated by an applicant for
such a waiver are addressed in the following
paragraphs.

To assess the effects to an aquatic
environment of a discharge of less than
secondary treated effluent, biological,
water quality and physical assessments
would need to be conducted. It must be
demonstrated that the discharge will not
have an impact on the protection and
propagation of marine life immediately
beyond the zone of initial ditution (ZID).
Distinctive habitats of limited distribu-
tion, (e.g., coral reefs and seagrass
beds) must not be adversely impacted.

Coral reefs, coral outcroppings, and
epifauna (i.e., soft-coral, sponge)
communities are complex, highly productive
communities of plankton, algae, corals and
other invertebrates, as well as reef
habitat dependent finfish. Although
corals occupy only a portion of the reef,
or coral outcropping community. a selec-
tive killing of corals can result in the
migration or death of much of the other
fauna {Chester, 1962). Therefore, should
stress associated with the discharge of
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Even small local-
1zed disturbances
can have lasting
effects.

The wastewater
discharge must
comply with all
applicable water

quality standards.

sewage exceed the tolerance of the coral
portion of the community, the entire
community can be adversely affected
{Johannes, 1975). Besides being sensitiye
'Eo stress, coral reefs, and to.a lesser
extent indijvidual coral organisms and
patch reefs, have a very slow recovery
rate. Up to a decade is needed for a reef
to recover from even a small, localized
disturbance. Because of the slow growth
rate of Caribbean coral reefs (117 to 833
years to accrete lm), full recovery fron
severe damage to a well developed reef may
require centuries. Depression of algal
grazers (e.g., certain fish, sea urchins)
can inhibit reef recovery by allowing
benthic algae to monopolize the hard
substrates, thereby effectively displacing
other organisms which may colonize these
habitats, or occupy dependent niches.
fore extreme habitat modifications may
totally preclude complete recovery,
Furthermore, because of the extremely slow
recovery rates, a rare event (e.q.,
unusual hydrographic conditions, plant
failure) can have long lasting effects on
corals, especially older, well developed
reefs.

It must be demonstrated that the discharge
will comply with all applicable water
quality standards. These include, but are
not limited to BCD, DO, suspended solids,
turbidity, pH, fecal coliform and the
mixing zone standards. Effluent and
ambient concentrations of D0, suspended
solids, fecal coliform, other applicable
substances, and pH levels must be known to
assess the potential for violations of the
water quality standards. A great degree
of initial dilution serves to prevent
elevated concentrations of pollutants from
severely impacting receiving waters and,
therefore, is conducive to the attainment
of water quality which assures protection
of marine organisms. Since the outfall/-
diffuser location and design (i.e., port
spacing, port diameter and configuration,
velocity and angle of discharge, depth of
discharge) significantly affects the
degree of dinitial dilution which an
outfall can achieve, these variables must
be known before an evaluation of the
facility's compliance with water quality
standards can be made.
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Proposed discharge
must comply with
VI law.

There must be no
significant ad-
verse Impact on
recreational
activities.

It must also be demonstrated that concen-
trations of toxic substances will not
cause any adverse impacts beyond the ZID.
Toxic pollutants and pesticides can exert
a multitude of adverse lethal and sub-
Tethal effects on marine organisms. Any
pollutants and pesticides being discharged
from the treatment plant must therefore be
identified and quantified. Wet and dry
weather analyses of treatment plant
effluent must be conducted to ascertain
any concentrations of toxic constituents
present. If toxics are found in the
effluent, the sources should be identified
and if applicable, an industrial pretreat-
ment program must be developed and imple-
mented.

The proposed discharge must also comply
with all applicable provisions of State
Law. The Virgin Islands Department of
Health regulation Title 19, Section
1404-322, requires a minimum of 85 percent
suspended solids removal and a minimum of
95 percent BOD removal. This might
preclude the Cruz Bay Wastewater Treatment
Plant from being eligible for a 301(h)
waiver from secondary treatment (assuming
that such a waiver would be allowable
under the Clean Water Act).

It must be demonstrated that the proposed
discharge will not have an adverse impact
on recreational activities, or public
water supplies, and will not result in any
additional treatment requirements for
other point and nonpoint sources.

To evaluate the above, more extensive
monitoring and sampling than was performed
for this impact statement would need to be
conducted both at reference stations, and
at various stations near and at the
discharge site. Qualitative and quantita-
tive sampling of marine life, including
but not Timited to phytoplankton, benthos,
epibenthos, finfish, and especially
distinctive habitats, is necessary to
determine areas of potential impact. If
the data demonstrates that the receiving
waters or marine communities are already
stressed, then a stressed water demonstra-
tion must be conducted to determine wheter
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Sewoge particles
can have a nega-
tive impact on
coral,

Primary treatment is
not considered an
implementable alter-
native.

There are five
feasible wastewater
treatment processes,

the discharge will further contribute to,
increase, or perpetuate stressed condi-
tions, contribute to further degradation
if pollution from other sources 1pcrease&
and/or retard recovery if pollution from
other sources decreases.

The transport and dispersion of diluted
wastewater and particulates must be such
that water use areas, as well as any areas
of biological sensitivity are not adverse.
1y affected. Various data including the
solid mass emission rate, average facility
flow, oceanographic current speeds,
current directions, and stratification
patterns must be known to determine areas
of potential impact, as well as level of
potential impact, from effluent transport
and dispersion. Coral distribution is
limited by 1ight penetration, therefore,
an increase in suspended solids concentra-
tion in the vicinity of the coral can have
negative impacts. The deposition of
sewage particles can physically impact
upon the corals, smothering them, reducing
growth, or inducing diseases. Therefore,
the area of potential impact, concentra-
tion of suspended solids and solids
deposition rate, must be determined to
assess any potential impact of the dis-
charge.

Because insufficient information is available
to determine whether primary treatment would
meet the marine discharge [301(h)] waiver
criteria, and because the statutory deadline
for applying for such a waiver is long passed,
primary treatment is not considered to be an
implementable alternative, and is therefore
rejected from further consideration.

WASTEWATER TREATMENT PROCESS ALTERNATIVES

Wastewater treatment processes are methods of remov-
ing solids and other pollutants from wastewater
before it is disposed of as effluent. The processes
typically involve the use of a wastewater treatment
plant to remove solids and to biologically and/or
chemically breakdown other impurities. Of the many
wastewater treatment processes available, the five
processes listed below have been considered as
potentially feasible alternatives for this project.
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The Oxidation ditch
treotment process
uses a modified form

of extended oeration.

This process pro-
duces relatively
small amounts of
sludge,

Advantages include

ease of construction,

relatively low main-

tenance and process

control1 ond flexi-
n

bilit sludge
hondl¥ng.

Oxidation Ditch

Intermittent Sand Filter
Aerated Lagoons

Rotating Biological Contactors
Trickling Filters

Each of these processes is described and discussed
in terms of advantages, disadvantages, and estimated
costs in the following subsections. More detailed
cost information for each treatment process alterna-
tive is presented in Appendix C.5.

1.

Oxidation Ditch Process

The oxidation ditch technology uses a modified
form of extended aeration to treat wastes. In
this system, the wastewater is introduced into
aeration channels which are laid out in a shape
similar to a race track. Aeration is generally
provided by surface aerators which keep the
wastewater moving around the channel at a
velocity high enough to prevent solids in the
wastewater from settling to the bottom.

The energy use for this process is moderately
high. However, the long detention time results
in a Tow volume of sludge. Furthermore, the
sludge is considered stabilized and can be
disposed of without undergoing any additional
treatment.

As shown on the flow schematic in Figure II-2,
raw wastewater would be pumped into the aera-
tion channels for treatment following screening
and grit removal. Sludge accumulated in the
final clarifier would be thickened and subse-

quently applied to sand drying beds, while

screenings and grit would be deposited directly
in the sludge disposal site. The clarifier
overflow would be disinfected and discharged
directly into the effluent disposal system.

As with the other alternatives, there are ad-
vantages and disadvantages associated with this
option. The ease of construction of the treat-
ment facility, and the relatively low mainte-
nance and process control needed, when compared
with other systems, make this process attrac-
tive. In addition, the ability to store sludge
without wasting (removing sludge from the
treatment process for disposal) for a long
period of time (90 days) allows a great deal of
flexibility in handling sludge. This plant
requires approximately .6 ha (1.5 ac) of land
and 1.4 ha (3.5 ac) for a buffer area.
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The estimated capital cost for this treatment
plant alternative is $3,933,600. Annual opera-
tion and maintenance costs for this alternative
are estimated to be $97,000.

2. Recirculating Sand Filter Process

The recirculating sand filter treatment process
is a multistage process derived from the
intermittent sand filter technology. Waste-

The recirculating water is applied evenly to specially prepared

sand fliter treat- sand filter beds after primary solids removal
ment process removes by septic tanks or lagoons. Wastewater is
:g%égsb;rngggﬁfg; treated as it percolates through the filtering
it through sand sand media. Effluent from this phase of treat-
beds. ment is collected by drains in the base of the

bed and conveyed to a recirculation chamber
where a portion of it is recycled back through
the sand filter beds, thereby injecting fresh
wastewater into the flow stream and minimizing
odor sources. The remaining portion of the
sand filtered effluent is piped to a disinfec-
tion unit and is then piped into the disposal
system. The process is illustrated in Figure
I1-3.

The primary advantage of this alternative is
that it is relatively inexpensive and simple to
operate in relation to other alternative

This glternative 1s technologies considered. In addition, the
relatively inexpens- technology can consistently produce a better
éﬁf;ege}}QQ}E'ogg;o_ than secondary level quality of effluent. It
tion and maintenance is a very reliable technology and requires
e ggggéroggagfgggces relatively Tlittle operation and maintenance
ondary level quallty effort.

of effluent.

The primary disadvantage of this alternative is
the amount of land area required. Based on
estimated average wastewater flows from the
study area, a 1.7 hectare (4.3 acre) site would
be required for a recirculating sand filter
plant to treat this capacity effectively and an
additional 2 ha (5 ac) for the buffer area.

The estimated capital cost for this treatment
plant alternative is $2,528,000. Annual
operation and maintenance costs are estimated
to be $47,000.
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Aerated lagoons
tregt wastewater
biologically by
ut}llzlng aQ mech-
onjcal or diffused
air system,

This treatment
method requires
little or no opera-
tor expertise for
operation and main-
tenance,

Aerated Lagoon Process

Aerated Tagoons are earthen basins designed for
the biological treatment of wastewater. The
aeration is provided by mechanical or diffused
air systems. A diffused air system consists of
plastic pipes supported near the bottom of each
lagoon. The pipes have holes in the top
through which compressed air is pumped. In the
facultative lagoons, such as the type proposed
in this alternative, both aerobic and anaerobic
metabolism occur. A large fraction of the in-
fluent sewage ("solids") and the biomass pro-
duced settle to the bottom of the lagoon where
anaerobic decomposition takes place. To mini-
mize infiltration of untreated wastewater into
the ground, Tagoons are Tined with an impervi-
ous flexible lining. The treated effluent
would be disinfected and discharged to a
disposal site. This process is illustrated in
Figure 11-4.

This treatment process requires 1ittle or no
operator expertise for operation and mainte-
nance. Only periodic cleaning of the diffusers
is needed to maintain satisfactory operation.
Furthermore, sludge disposal requirements are
minimal. The sludge can be removed by means of
a "mud cat" dredge (a small dredge that floats
on the surface of the lagoon while removing
sludge) operation which means the lagoon need
not necessarily be taken out of service for
dredging during sludge handling operations.

Another advantage of the lagoon system is that
it provides for flow equalization. The treat-
ment plant and outfall can be sized for average
flow rather than the peak flow sizing that must
be utilized for other alternatives. Finally,
energy requirements are relatively low compared
to other processes considered because of the
surface reaeration and photosynthetic activi-
ties that take place, and control systems are
relatively simple. Therefore, the cost for the
electrical/instrumentation and control building
are significantly less than for other alterna-
tives.

The major disadvantage of the lagoon system is
that it requires a 2.2 ha (5.5 ac) site. Also,
this system would require an additional 2.4 ha
(6.ac) for buffer area. Other potential

problems include the breeding of mosquitos and
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R.B.C.'s rel-
otlvelY hlgh lnltlol
capital costs.

RBC’s offer @
high level of
treatment wlth a
minimum of pro-
cess control.

other disease vectors due to the exposed
surface of the lagoon. Odor nuisance can also
occur. Lagoons also require continual mainten-
ance to prevent the growth of weeds on their
banks.

The estimated capital cost of this treatment
plant alternative is $2,097,000. Annual
operation and maintenance costs are estimated
to be $42,000.

Rotating Bjological Contactor Process

Rotating biological contactors (RBC's) are a
relatively new addition to secondary wastewater
treatment technology. This process utilizes a
series of 3.7 m (12 ft) diameter discs mounted
on 7.6 m (25 ft) long horizontal shafts rotat-
ing slowly in a tank filled with wastewater.
The disc becomes the media onto which microor-
ganisms grow and treat the wastewater. RBC's
are similar in theory to trickling filters
(discussed later), except that with the latter,
wastewater is passed over a fixed filter media
(rock or plastic). RBC's can provide a high
level of treatment with a minimum of process
control.

The process flow diagram shown in Figure II-5
indicates that the process involves screening
and degritting followed by fine screens. This
is different from all the other treatment
alternatives in that the fine screens are an
additional preliminary treatment process to
prevent the RBC disc media from becoming
clogged with heavy solids. Clogging would tend
to reduce the treatment efficiency significant-
ly, and could even break the horizontal rotat-
ing shaft due to the increased weight. The
sludge resulting from this process must also be
digested to reduce the number of pathogens
present,

As the equipment for RBC's and associated tank-
age are quite expensive, the RBC's have a rela-
tively high initial capital cost. However,

their ease of operation and resistance to high
strength loads (shock loads) are a few of the
reasons why this process is often selected for
use. The estimated capital cost for this

treatment plant alternative is $3,548,100.

Annual operation and maintenance costs for this
alternative are estimated to be $110,000. The
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Trickling filter sys-
treat wastewater
hgm%llterlnﬂ it through
beds of rocks contain-
ing micro-organisms,

Wastewater collectlon
¥stems must be con-
ructed for both the
regional and sub-
regional programs,

RCB plant would require .5 ha (1.25 ac) of
land, and 1.3 ha (3.25 ac) for a buffer zone.

5. Trickling Filter

The trickling filter system is a common method
of wastewater treatment that has been in wide-
spread use since 1936. The process involves
the application of wastewater onto a bed of 2.5
to 12.5 cm (1-5 in) djameter rocks for filtra-
tion and aerobic biological treatment. Waste-
water is distributed evenly over the bed of
rocks by an overhead (usually revolving)
distribution arm and filters (trickles) through
the rock media. Microorganisms attached to the
rocks breakdown the organic material in the
wastewater as it trickles through the rock
media. This process is illustrated in Figure
I1-6.

Trickling filters are relatively simple to
operate and have a high degree of mechanical
reliability. However, they do not produce as
high a quality of effluent as other processes
considered, such as the oxidation ditch or RBC
process. In addition, this process generally
requires long recovery time from plant upsets
and has potential for disease vector and odor
problems. This facility requires a site area
of approximately .6 ha 1.5 ac) and an addi-
tional 1.2 ha (3 ac) for buffer area. The
estimated capital cost for this treatment plant
alternative is $6,083,900. The annual opera-
tion and maintenance cost for this alternative
js estimated to be $108,000.

WASTEWATER COLLECTION SYSTEM TECHNOLOGIES
AND RCUTINGS

A wastewater collection system is a network of pipes
(known as interceptors, laterals, and force mains)

and pumps used to convey wastewater flows from indi-
vidual sources to a centralized treatment facility.
Both the subregional and regional wastewater manage-
ment programs would require collection systems.

Two sets of alternatives must be considered for col-
lection systems: (1) types or technologies of
wastewater collection systems; and (2) rcutings for
the collection system.
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Gravity sewers which
may be utilized in
conjunction with

l1ift ond pumping sta-
tions are a tradition-
al method of waste-
water collection and
conveyance.

This method requires
little operation and
maintenance and is
not vulnerable to
power failures.

A primary disadvant-
age of gravity sewers
{s that high excava-
tion and pump station
expenses may be in-
volved,

Technology Alternatives

The following four collection system technology
alternatives have been considered for this
project:

conventional gravity sewers
pressure sewers

vacuum sewers

small diameter gravity sewers

Each of these technologies is described and
discussed in terms of its advantages, disadvan-
tages, and estimated costs in the following
subsections:

a.

Conventional Gravity Sewers

The traditional method of wastewater col-
lection and conveyance for community or
municipal treatment has been the use of
gravity sewers. This method relies upon
gravity flow and, therefore, must follow
natural drainage patterns. Because of the
need to maintain downward slope, installa-
tion may require construction at substan-
tial depths, which can result in high
construction costs, especially when ground
water and large amounts of rock are
encountered. In conjunction with gravity
sewer installation, 1ift stations or
pumping stations are used to raise waste-
water from lower to higher elevations.

Advantages of gravity sewers are that they
require little operation and maintenance
and are not vulnerable to power failures.
Due to the fact that the study area is
comprised of a single major drainage
basin, flows could, in many cases, easily
be collected by gravity sewers constructed
along natural drainage ways. The princi-
pal disadvantage of this collection method
is that excavation and pump station expen-
ses may be involved, contributing to
higher construction and capital costs if
topography is not amenable to gravity
flow. A typical cost for a 20 cm (8 1in)
gravity sewer is $240/m ($80/ft) instal-
led.
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Pressure sewer Sys-
tems utilize grinder
punps, Small dia-
meter pipes convey
wastewater.

Vacuun sewer systems
utilize negative
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Pressure Sewers

Pressure sewer systems utilize grinder
pumps and small diameter pipe to convey
wastewater. The grinder pump, located in
a basement, underground sump, or other
central collection point for one or a
group of buildings, discharges a f1ng1y
ground wastewater slurry into the pipe
under pressure.

The major advantage of the pressure sewer
is that the direction of flow is indepen-
dent of ground slope and depth of instal-
lation is decreased. Consequently, it is
generally less expensive and easier to
install than gravity sewer pipe, given
variable topography. It should also be
noted that a pressure system is not
subject to infiltration, unlike gravity
sewers,

The principal disadvantages of this system
are its vulnerability to power failures

(which are not unusual on St. John) and

mechanical breakdowns, its long detention
times under lTow flow conditions creating

odor nuisance, as well as its relatively
high operation and maintenance cost.

The costs involved in the pressure sewer
alternative are typically $4,000 to $6,000
for each grinder pump and $99/m ($25/ft)
installed for the pressure sewer main,

Vacuum Sewers

The vacuum sewer system utilizes negative
pressure {vacuum) to transport wastewater.
A valve separates the collection system
(under a constant vacuum) from the house
plumbing (atmospheric pressure). This
valve is pneumatically operated and will
open when a predetermined depth of waste-
water is reached in the inlet pipe and a
proper vacuum is reached in the main,
When the valve opens, the wastewater is
admitted to the system. The maximum indi-
vidual obtainabie total 1ift is approxi-
mately 4.5 m (15 ft). However, greater
Tifts are possible through the use of
successive stages.
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As with pressure sewers, this system may
have initial capital cost advantages over
a gravity system; however, continuous
maintenance requirements, replacement
costs for mechanical devices, operating
costs, and standby power requirements can
nullify these initial capital cost advan-
tages. Vacuum sewers are primarily of
value for sewering lowlying development
complexes.

The costs of a vacuum sewer system typi-
cally include the inlet valve at $300
each, the vacuum sewer main at $130/m
($40/ft) dinstalled and the vacuum station
at $50,000 each.

Small Diameter Gravity Sewers

This collection system technology is
similar to conventional gravity sewers in
that wastewater flows entirely by the
force of gravity through the system. The
main difference between these technologies
is that the small diameter sewers require
the use of on-site septic or settling
tanks for the initial removal of solids
before the effluent enters the collection
system. As most of the solids are re-
moved, the collection pipes may be smaller
in diameter (generally no more than 10 cm
(4 in)) and may be used in much flatter
terrain than the conventional gravity
sewers.,

The primary advantage of this technology
is that it is relatively free of mechani-
cal components, yet it may be used in
relatively flat or very gently sloping
terrain. Primary disadvantages are that
individual settling tanks would be re-
quired and that the solids or sludge would
have to be periodically removed from each
individual settling tank. Operating and
maintenance costs would, therefore, be
greater for this collection system tech-
nology alternative than for the other
alternatives considered.
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Routing Alternatives

The findings of the needs analysis conducted
for this project indicate that there are
clusters of development in the study area which
are not served by the existing wastewatgr
treatment system, but are in need of th1§
service. Alternative routings for expanding
this system to meet these needs were consid-
ered. Given the routing of the existing
collection system, the location of the clusters
in need of service, and the preference to
follow existing roadways or right-of-ways
rather than cutting across undisturbed pro-
perty, available routing alternatives are very
Timited.

The routing which is considered to best meet
these criteria is illustrated in Figure II-7,
Proposed interceptors extend from the existing
collection system east along Center Line Road;
southeast through Enighed, Contant, and Pine
Peace; and southwest to Moravian Point.
Proposed collector sewers branching off from
these interceptors would be routed through the
streets of Enighed, Contant, Pine Peace, Power
Boyd's Plantation, Bethany, and Pastory.

The proposed collection system will require one
new pumping station to be located near Power
Boyd's Plantation. This is necessary to convey
the wastewater from this area over the ridge
line. A1l existing pump stations will be
upgraded where necessary.

Alternatives to portions of this routing were
considered, but would involve either not
serving houses determined to be in need of
service or laying sections of the collection
system in undisturbed and private property. In
particular, the alternatives of extending or
not extending sewers into the Power Boyd's
Plantation area and the cluster of development
adjacent to the upper portion of Center Line
Road (east of Cruz Bay Proper) were considered.
The relative isolation of these clusters from
the concentrated development in the core study
area would make it relatively costly to extend
sewers into the areas. However, based on the
severity of the need for improved wastewater
treatment in these areas, the cost of extending
sewers to these areas appears warranted.
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There are two feasi-
ble alternatives.

1.) Spray irrigg-
tlon on land,

2.) "OCean outfall

Spray irrigation
dlsposes o woste-
water effluent

sprayln?uthe efquent

over a lTarge tract of

General requirements
for spray {rrigation
include:

1.} adequate soll to
absorb effluent.,

2.) relatively flat or

gently sloping
terrain,

3.) isolation and pro-
tection from possi-
ble human contact.

The configuration of the proposed collection
system is preliminary, subject to comments on
the Draft EIS and any changes necessary during
the design of the system.

WASTEWATER EFFLUENT DISPOSAL TECHNOLOGY ALTERNATIVES

Wastewater effluent disposal technologies are
methods of disposing of wastewater after it has been
treated to remove pollutants. The following two
technologies have been considered as potentially
feasible alternatives for this project:

spray irrigation on land
ocean outfall

Other effluent disposal alternatives include aquifer
recharge and domestic reuse. These were initially
considered, but were eliminated from further consi-
deration due to the extremely high costs which would
be incurred in developing adequate, reliable treat-
ment processes. Operation and maintenance costs
would also be concurrently high.

1. Spray Irrigation

Disposal of wastewater effluent by spray irri-
gation involves the application of effluent to
a tract of land by means of sprinklers at a
controlled rate. Effluent is absorbed into the
soil and taken up by vegetation. This method
is currently used by Caneel Bay Plantation Inc.
on St. John in order to dispose of wastewater
effluent from the hotel/ restaurant operation
and to irrigate lawns.

It is estimated that approximately 9 ha (23 ac)
would be requ1r§d to adequately dispose of the
projected 758 m”pd (200,000 gpd) of wastewater
effluent. The actual disposal site should be
surrounded by a 30 m (100 ft) wide buffer area
in order to avoid possible impacts to surround-
ing areas. The entire spray irrigation site,
including the buffer area, would be approxi-
mately 13 ha (33 ac). While there are no spec-
ific Virgin Island regulations regarding spray
irrigation systems, the following general
requirements would need to be considered:

adequate soil to absorb effluent

relatively flat or gently sloping terrain
and
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A primary odvanto?e of
sggoy irrigaotion Is
that 1t allows the
reuse of water in a
water scarce environ-
ment.

isolation and protection from possible
human contact

Based on these requirements and the physical
characteristics of the study area, phere are
only two feasible spray irrigation sites.

The first of these sites is in a ravine. behind
the National Park Service maintenance garage,
just north of Cruz Bay proper. This site is

adjacent to the alternative treatment plant

site #3 and would therefore be most appropriate
for use in conjunction with wastewater treat-
ment at site #3.

The other site is the Caneel Bay Resort,
located approximately one mile north of the
northern study area boundary. Caneel Bay
currently uses its effluent to spray irrigate
its lawns. The resort's groundskeepers have
indicated that they would be interested in
receiving up to 100% of the wastewater for this
purpose. However, there may be some difficul-
ties in implementing such a system in respect
to any unforeseen legal/jurisdictional or
contractual/financial issues between private
and public entities.

Other sites for spray irrigation were investi-
gated, but were considered not feasible due to
land capacity constraints.

A primary advantage of the spray irrigation
method of effluent disposal is that it would
provide a secondary benefit of reusing water in
an environment where water is an extremely
Timited resource. If properly managed, a spray
irrigation site could be used to cultivate
ornamental plants or fodder for livestock.

Another advantage to this type of treatment
alternative is the lack of impacts on coastal
and marine resources normally associated with
an ocean outfall alternative. Furthermore, a
spray irrigation system is generally less
expensive to construct than an ocean outfall,
because of the higher cost of underwater
construction. Advantages of pumping wastewater
to the Caneel Bay Resort are that it is an
option available to all treatment facility
types and that it is inexpensive to construct
(approximately 1.5 million dollars).
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cedures to maintain
the quolltg of .the
effluent, higher
operation and main-
tenance costs, and
potential logistical
problems.

The ocean outfall
method involves the
dispersion of efflu-
ent into offshore
waters via an under-
water pipe.

Turner Bay 1s con-
sidered the most
appropriate area for
an ocean outfall.

A primary disadvantage of this alternative is
that special procedures must be incorporated
into the treatment process to assure that the
effluent is consistently of sufficient quality
(i.e., secondary treatment with disinfection
and generally no greater than 200 parts per
million of chloride) to permit the successful
growth of the site's vegetation. Other disad-
vantages are the operation and maintenance
costs would be higher than an ocean outfall,
additional land would be required, and there is
potential for oversaturation of soils with
waste that could cause effluent runoff to
downstream waterbodies. Another disadvantage is
that both of the sites considered suitable for
land application present legal, political, or
Togistical issues which could make implementa-
tion of this alternative complicated.

Ocean Qutfall

Disposal of effluent by means of an ocean out-
fall involves conveying effluent seaward
through an underwater pipe and releasing it
offshore in deep water. Effluent is released
further through a diffuser at the end of the
outfall into underwater currents which further
disperse and dilute effluent. The length,
route, and depth of the ocean outfall would be
designed to avoid environmental impacts to
coral reefs, other sensitive marine ecosystems,
and coastal recreational and commercial activi-
ties. Ocean outfalls are currently used to
dispose of effluent from Charlotte Amalie on
the Island of St. Thomas, and from Christian-
sted on the Island of St. Croix.

Based on the location of alternative treatment
plant sites, and an assessment of the areas

» ocean currents and coastal and marine re-

sources, Turner Bay is considered the most
appropriate site for an ocean outfall. Other
areas along the coast of the study area were
investigated, but were considered unsuitable
because of conflicts with existing Tand uses
and more valuable marine and coastal resources.

Several possible outfall alignments extending
seaward from the sand spit separating Turner

Bay and Enighed Pond have been considered. A
preliminary alignment, based on the findings of
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sKstem avoids all
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{ated with o spray
irrigation system,

the benthic and current study (Appendices D ang
E) conducted during the preparation of this
draft EIS, is presented in Figure II-8.
Preliminary findings indicate that an outfall
greater than 1,000 m (3,200 ft.) offshore may
be needed to avoid impacts to sensitive marine
ecosystems and coastal resources.

A primary advantage of the ocean outfall
alternative is that it would avoid all the
previously discussed problems associated with
implementing a spray irrigation system. Other
advantages are that operation and maintenance
costs would be less than for the spray irriga-
tion alternative, no additional land would be
required for wastewater facilities, and no
potential land-related impacts such as over-
saturation of soils (causing effluent runoff to
downstream waterbodies and perhaps erosion)
would be involved.

An additional advantage 1is that an ocean
outfall option can be utilized with any of the
treatment plant and site Tocations.

It should be noted that spray irrigation of
treated effluent would not be precluded from
future implementation. The outfall could still
be used during periods when effluent was either
not needed or was unsuitable for spray irriga-
tion.

A primary disadvantage of this alternative is
that it would involve higher construction costs
and more complicated construction techniques
than the spray irrigation system. An important
disadvantage of an ocean outfall is that there
would be some short-term impacts during con-
struction, and the possibility of long-term
impacts to marine and coastal resources if not
designed properly.
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The residue remain-
ing after the treat-
ment process is
sludge, There are
three feasible
sludge disposal
methods.

Other methods of
sludge disposal
were judged to be
inappropriate.

The first olterna-
tive involves remov-
ing the sludge from
the treatment plant
to a disposal facl-
1ity on St. Thomas.

SLUDGE DISPOSAL ALTERNATIVES

The two products of wastewater treatment are treated
wastewater effluent and sludge. Sludge is the resi.
due which remains after the treatment process has

removed impurities from wastewater. The following
sludge disposal methods have been considered as po-
tentially feasible alternatives for this project,

They are:

removal of sludge to an existing treatment
facility

landfilling
Tand application

Other methods of sludge disposal, such as sludge
lagoons, composting, incineration, and ocean dis-
posal, were judged to be inappropriate (due to cost
or environmental impacts) and were eliminated from
detailed consideration as alternatives. Sludge
incineration would involve extremely high energy
requirements and costs, and ocean disposal of sludge
is significantly less environmentally sound than
other alternatives.

1. Removal to an Existing Facility

The first sludge disposal considered feasible
would involve removing sludge from the treat-
ment plant and transporting it by a special
truck (via ferry) to an existing sludge dis-
posal facility on St. Thomas (probably at the
regional facility on Long Point Peninsula,
which is presently under design). The primary
advantage of this alternative is that it would
not involve any land use or other environmental
impacts associated with sludge disposal on St.
John. The primary disadvantage is that pur-
chasing a truck and transporting the sludge on
a continuous basis would involve significantly
greater costs than the other feasible alterna-
tives considered.

2. Landfilling

The second feasible alternative would involve
removing sludge from the treatment plant and
transporting it to the St. John municipal
landfill in Adrian for final disposal. This is
the method currently used by DPW for disposing
of sludge from the existing Cruz Bay treatment

11-26



Landfi11l disposal
involves disposing
o ot e
S
?éndfll? on St. John.

Land gpplication of
stabilized sludge
is another viable
alternative.

plant. The primary advantage of this alterna-
tive is that it would be relatively inexpensive
and simple to transport sludge to the Tandfill
on St. John, as compared with transporting it
to St. Thomas. The primary disadvantage is
that precautionary measures must be taken to
assure against public health, odor, aesthetic,
or other impacts associated with sludge dis-
posal. Assurance against public health im-
pacts, such as an increase in the amount of
flies, is particularly important as the Is-
land's clinic is Tlocated directly above
(approximately 200 m (660 ft) from) the land-
fil1. Another important disadvantage is that
in the future this landfill may not have
adequate capacity to dispose of sludge in an
environmentally sound manner.

This alternative is recommended in the Interim
Sludge Management Plant for the US Virgin

Islands study prepared for VIDPW by dedongh/URS

Associates in 1985.

Land Application

The third feasible alternative considered
involves applying stabilized sludge to a tract
of land to be used as soil conditioner or
fertilizer. A primary advantage of this
alternative is that- it would provide a secon-
dary value for the sludge through reuse. This
alternative could also be relatively inexpen-
sive, depending on the distance and accessi-
bility of a potential land application site
from the treatment plant.

The primary disadvantage is that a relatively
large amount of land, up to 20 ha (50 ac) which
is isolated and protected from human contact,
would be required for the land application
site. Another disadvantage is that not all
types of sludge are suitable for land applica-
tion. It may be more feasible to dispose of
the sludge at the landfill until periodic
testing determines that it is suitable for land
application. Testing should then be carried
out on a continuing basis to insure that the
sludge remains suitable for land applications.

TREATMENT PLANT SITE ALTERNATIVES

Each of the wastewater treatment technologies
considered for this project would require a rela-
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Three feasible
treatment plant
sites have been
fdentified given
the existing con-
ditions of the
study area.

Site #1 1s located
on the site of the
old town landfill.

tively flat .6-2.2 ha (1.5-5.5 ac) site. Proximity
to areas served by the treatment system and proxi-

mity to potential effluent disposal sites are other
important requirements. Given these requirements

and the existing conditions of the study area, three
feasible treatment plant sites were identified.

The existing treatment plant site was originally
considered as a feasible site alternative. However,
use of this site for a new treatment plant would
require the filling of up to 1.2 ha (3 ac) of
Enighed Pond in order to provide an adequate plant
site. Other disadvantages of this site are that it
is in the 100 year flood zone and is relatively
unprotected from storms, wave action, and may create
a conflict with the Virgin Island Port Authority
(VIPA) plan to develop a commercial port in Enighed
Pond (McComb Eng., 1985). Any port alternative
would require removal of the access bridge to
existing site, thereby eliminating the only means of
accessing the plant.

Other sites were initially considered, but were
eliminated from further consideration because they
did not meet these or other requirements. For
example, one site, located in an abandoned quarry
just east of Power Boyd's Plantation, was initially
examined, but considered unsuitable due to steep
terrain consisting of solid exposed rock, the
proximity of the site to a major (and ecologically
valuable) gut, and the distance of the site from the
concentrated areas of development in the core study
area. Another site, located east of (directly
across the road from) the Virgin Grand Hotel site at
the head of Great Cruz Bay, was eliminated from
further consideration due to its distance from the
concentrated development and service area of the
core study area, as well as the cost of pumping
sewage to the site over a ridge extending from
Contant to Bethany. The effluent would also have to
be pumped back over again for disposal. The remain-
ing three sites are discussed in more detail below
and are shown in Figure II-9,

1. Site #1 - East of Enighed Pond

The first feasible site considered is located
on the eastern bank of Enighed Pond. Portions
of the site are currently used for an existing
pump station, storage of gravel for construc-
tion of the Virgin Grand Hotel, and storage of
junk cars and other mechanical debris. The

site, which was once part of Enighed Pond, is
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Site #2 1s located
behing the VIPA
auxiliary power
enerating station,
¥st egst of site

characterized by filled land and is primarily
barren of vegetation except for bermuda grass
(Cynodon dactylon) and mangroves along the
shore of the Pond.

Primary advantages of this site are that it
offers a sufficient amount of flat, easily
accessible Tand, it is already disturbed, it is
not presently used for any long-term activity,
it is located on publicly-owned and publicly
zoned land, and it would not be in conflict
with VIPA's plans.

Primary disadvantages of the site are that it
is near existing residential and commercial
development, it is desired by some residents
for recreational use, it is in the 100 year
floodplain, and it is located on fill material
which may require further soil stabilization
prior to construction.

Site #2 - Above the Power Station

A second feasible site considered is located
east of Site #1 and directly behind the VI
Water and Power Authority (WAPA) auxiliary
power generating station. The site is char-
acterized by moderately sloping, undeveloped,
dry evergreen woodland. A gqut which drains to
Enighed Pond forms the northern boundary of the
site.

Primary advantages of this site are that it is
above the 100 (and 500) year floodplain, it
offers a larger tract of land which can accom-
modate the aerated lagoon or recirculating sand
filter plant alternatives, and it would not
conflict with VIPA plans.

Primary disadvantages of site #2 are that it is
privately-owned (making it more expensive than
Site #1), it is zoned for residential use,
making it one of the few large tracts of lands
still available for residential development by
the Tlocal population, it is only partially
disturbed, it is not as flat as the other sites
therefore requiring more site preparation, and
it is near residential and commercial develop-
ment.

Site #3 - Behind NPS Garage

The third feasible site considered is located
in a valley behind the U.S. National Park
Service (NPS) maintenance garage, just north

11-29



Site #3 is located
behind the U.,S,
National Park
Service maintenance
garage.

Analysis of the
various alternatives
has ylelded six
feasible overall
treatment system
aglternatives,

(inside) of the NPS boundary. The site_is
bisected by a small gut and is characterized
mainly by dry evergreen woodland, except for
moister vegetation in the gut. The soils that
cover this site have fewer limitations for
building foundations than the other soils ip
the study area.

Primary advantages of this site are that it is
relatively isolated from development and in a
convenient location for effluent disposal by
land application either on-site or at Caneel
Bay. Also, there would be adequate land
available for either the aerated lagoon or
recirculating sand filter alternatives. A
treatment plant at this site could still
utilize an ocean outfall if land application
was not possible.

The primary disadvantage is that it may not be
possible to use the site because of restric-
tions on the use of NPS land for non-park
related activities. These include restrictions
such as the requirement that the NPS must
charge fees and lease rates for use of park
lands at rates comparable to the private
sector, restrictive land use covenants stipul-
ated in the deeds of ownership, the NPS policy
of not considering projects if there are other
viable alternatives, and the possibility of
long delays or blockage from using a NPS site
if Tawsuits against such a project were brought
to bear by various conservation groups.

OVERALL WASTEWATER TREATMENT SYSTEM ALTERNATIVES

Previous sections of this chapter have identified
and evaluated alternatives for the various compon-
ents of an overall wastewater treatment system.
Specifically, alternatives have been considered for
a wastewater management program, treatment process,
collection system technology and routing, effluent
disposal technology, sludge disposal method, and
treatment plant site. The purpose of this section
is to identify and evaluate overall treatment system
alternatives which incorporate one alternative of
each of these components.

A further screening of component alternatives has
been made based on the relative advantages and
disadvantages of each of the alternatives discussed
in this chapter. This screening has yielded the
selection of feasible alternatives, which are
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Each of these six
aglternatives inc-
udes Q new treat-
ment plant ond
expanded collection
system for the core
study area.

presented in Table II-1. This table also summarizes
the reasons that each of these alternatives passed
the second level of screening. (More detailed
discussions of the relative advantages and disadvan-
tages of each alternative are presented in the
previous sections of this chapter.)

Comparative analysis of these feasible component
alternatives has resulted in the development of six
feasible overall treatment system alternatives. The
six overall system alternatives are structured to
function under the second subregional management
program which recommends using a collection system
for the core study area and various on-site techno-
logies for the extended study area as described in
Appendix C.4 (on-site systems). In the core area,
each of the six overall system alternatives includes
a new 200,000 gallon per day (gpd) treatment plant,
at a new site, to replace the existing plant and
site. A new wastewater collection system is pro-
posed to extend from the existing sewer system. The
proposed wastewater collection system includes the
addition of approximately 6,873 m (22,680 ft) of
sewers to the existing public wastewater collection
system. In addition to the portions of Cruz Bay and
Enighed served by the existing system, the proposed
system would serve Pine Peace, Power Boyd's Planta-
tion, portions of Contant and Pastore; and portions
of Cruz Bay and Enighed that are not currently
served.

The existing system is comprised of 2,600 m (8,600
ft) of sewers, including 1,282 m (4,232 ft) of 20 cm
(8 in) diameter gravity sewer, 803 m (2,651 ft) of
25 cm (10 in) diameter gravity sewer, 409 m (1,349
ft) of 15 cm (6 in) diameter force main, and 110 m
(364 ft) of 5-10 cm (2-4 in) diameter force main.
The existing system also includes three pump sta-
tions (two ejecter stations and one influent pump
station).

In addition to this system, the following additions
are proposed:

6,621 m (21,850 ft) of 20 cm (8 in) diameter
gravity sewer

145 m (480 ft) of 10 cm (4 in) diameter force
main

106 m (350 ft) of 5 cm (2 in) diameter pressure
sewers
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COMPONENT

TABLE II-1

FEASIBLE ALTERNATIVES

FEASIBLE ALTERNATIVES

REASON SELECTED

Management Program

Treatment Process

Collection System Technology

Collection System Routing

Effluent Disposal Technology

Sludge Disposal Method

Treatment Plant Sites

. Subregional System

. Aerated Lagoon

. Oxidation Ditch

. RBC

. Recirculating Sand Filter
. Trickling Filters

. Gravity Sewers
. Pressure Sewers

. As shown in Figure II-7
. Spray Irrigation
. Ocean Outfall

. Landfill (short-term)
. Land Application (1ong-term)

. Site #1
. Site #2
. Site #3

Allows most appropriate solution to
the wastewater needs of each area.

Other alternatives require more land
than is available at the four feasible
treatment plant sites.

Most cost-effective, yet technically and
environmentally sound.

Least impacts, yet serves clusters in
greatest need.

Most cost-effective, yet environmentally
sound.

Most cost-effective, yet technically and
environmentally sound, provided proper
mitigation is assured, allows option to
use sludge for fertilizer or soil
enhancer if tests indicate that this
would be environmentally sound.

Other sites considered were too rugged
or too distant from the service area and
potential effluent disposal sites.



t application
effluent disposal
at Caneel Bay may
not be an imp-
lementable sub-
alternative.

one additional pump station to 1ift flows from
the Power Boyd's Plantation area into the Cruz
Bay drainage basin

50 grinder pumps for use in residences that are
located below the sewer line.

The proposed system would include using the existing
pump stations. The capacity of the influent pump
station would be expanded, but the ejector stations
would not be altered. The proposed wastewater
collection system is shown in Figure II-7 and
presented in more detail in Appendix C.5, Table
C.5-1. Each alternative also recommends one of two
effluent disposal systems either ocean outfall or
land application.

A1l of the alternatives would also include the
disposal of sludge at the St. John municipal land-
fill until testing indicates whether or not Tand
application of the sludge is possible. A sub-
alternative to these disposal systems is effluent
disposal through land application at the Caneel Bay
Resort. It could be substituted into any of the
feasible overall system alternatives. This sub-
alternative would have significant positive impacts
on those environmental characteristics and features
that would be negatively affected by the utilization
of either the land application or ocean outfall
alternatives. In addition, the force main effluent
pipe to Caneel Bay would cost considerably less than
the ocean outfall system, in the range of 1.5 to 1.8
million dollars, depending on the plant site select-
ed (See Appendix C.5). Although this effluent
disposal subalternative has received much public
support and initial positive reaction from the
Caneel Bay Resort, it may be difficult to implement
due to potential Tegal, political, and contractual
complications. Therefore, it was not included with
following alternatives in this Draft EIS. However,
should additional support further commitments, and
official approvals of this alternative be presented
during the draft EIS comment period, it could be
reconsidered as a viable alternative in the final
EIS.
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Table 11-2 summarizes
the advantages and
disadvantages of

the six alternatives.

Alternatives E and
F have been select-
ed as the feasible
alternative,

Given this common base, the feasible ovgra]l treat-
ment system alternatives are distinguished as
follows:

Alternative A: Aerated lagoon treatment plant
: at site #3 with land application
effluent disposal.

Alternative B: Aerated Tagoon treatment plant
at site #3 with ocean outfall
effluent disposal.

Alternative C: Aerated lagoon treatment plant
at site #2 with ocean outfall
effluent disposal.

Alternative D: Recirculating sand filter
treatment plant at site #2 with
ocean outfall effluent disposal.,

Alternative E: Rotating biological contactor
treatment plant at site #1 with
ocean outfall effluent disposal.

Alternative F: Oxidation ditch treatment plant
at site #1 with ocean outfall
effluent disposal.

The advantaces and disadvantages of these six
alternatives, are summarized in Table II-2. This
table shows the degree of impact each alternative is
likely to have in terms of cost-effectiveness,
environmental soundness, implementability and land
lost to other types of future development. More
detailed cost information for the feasible alterna-
tives is presented in Appendix C.5.

PROPOSED WASTEWATER ALTERNATIVE

Based on the criteria presented in Table II-2 and
comments from the public and regulatory agencies,
Alternatives E and F, as shown in Figures II-10, and
IT-11, were selected as the most feasible wastewater
treatment plans for Cruz Bay. Although alternatives
E and F are the most costly in dollars of the six
alternatives, they are the least costly in terms of
impacts on the environment, amount of land lost to

future development, and are the most implementable
options for Cruz Bay.
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AL L 1AL

COMPARISOM OF FEASIBLE OVERALL WASTEWATER TREATMENT SYSTEM ALTERNATIVES

ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE  ALTERNATIVE
FACTORS A B C D E F
Monetary Cost ($1,000 of dollars)
Capital Cost*: 10,735 10,131 9,958 10,226 10,312 10,698
Annual 0&M Cost*: 260 250 257 262 316 303
Total Present Worth*#**: 6,908 10,072 9,975 10,311 11,265 11,514
Environmental Impact
Cultural Resources: 0 0 0 0 0 0
Flood Prone Areas: 0 0 0 0 -- --
Ecosystems
Terrestrial: -- - - - 0 0
Coastal: ++ ++ ++ ++ ++ ++
Marine: + - - - - -
Soils/Erosion: -- -- -- -- ++ ++
Endangered species: 0 0 0 0 0
Air Quality, Noise
and Pesthetics: ++ ++ + + + +
Water Quality
Groundwater: -- U 0 0 0 0
Surface Water: - ++ ++ ++ ++ ++
Marine Water: + - - - - -
Economy: 0 0
Other Projects: 0 0 - - - -
Other Factors
Implementability: -- -- - - ++ ++
Land Lost for Future
Development: 0 0 - -- - -
Reliability: ++ ++ ++ + 0
Legend:
++ potentially significant beneficial impact/factor
+ minimal beneficial impact/factor
0 neutral or no impact/factor
- minimal adverse impact/factor
-- potentially significant adverse impact/factor
*From Teble C.5-10C, Appendix C. Source: CE Maguire, Inc. May, 1986.

5
**From Table C.5-11, Appendix C.5
*+*xFrom Table C.5-9, Appendix C.5



CRUZ BAY

!, PROPOSED TREATMENT S
S PLANT SITE NS
Qeune sta. ENIGHED POND
W) .
8] - ] I []
EXISTING ) ; 70 H -
D TREATHMENT ’
PLANT
- — D
D o s}
POWER BQYDS
o PLANTATION

o}
© g0
2 0 O
—

PROPOSED
PUNMP STA.

3
=a 4 SOVTR SHORE

GENERAL LOCATION of the

KEYs

PROPOSED OCEAN OUTFALL

EXISTING‘( COLLECTION SYSTEM
. e emp em-PROP(SED CGLLECTIGN. SYSTEM
#»* PROPOSED GRINDER .PUMPS

CRUZ BAY
WASTEWATER FACILITIES PLAN EIS

CRUZ BAY, ST. JOHN, US VIRGIN ISLANDS

ENVIRONMENTAL PROTECTION AGENCY, REGION H
CE MAGUIRE, INC. e NEW BRITAIN. CT

PROPOSED ALTERNATIVE
CORE STUDY AREA

stugcer CE MAGUIRE, INC.

BATEY 4/86 sCALEe 1 @ 500' HeUREs  [{~10




The use of on-site wastewater treatment systems,

including trench systems, seepage pits, evapotrans-
piration beds, and mound systems, is proposed for
the extended study area.
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Alternot i vefE,

compr
Rotatutlng bio- .
lo ical contacter
Alternative
F, comprised o
an oxidation
ditch Drocessln?
plant, both at Site
#1 and with an
outfall into Tur-
_ner Bay, are the
most feasible
alternatives.

r ulternatlves.

u d have-greater

mental | ts
than the selected
alternatives.

The selection of
the most feasible
glternatives is
preliminary.

EPA will lgﬁntlfv
the selected plan
after evaluating
all public com-
ments on this
draft EIS.

The components which form Alternatives E and F are 3
rotating biological contactor treatment plant and an
oxidation ditch treatment plant, respectively, both
capable of processing 200,000 gallons per day of
wastewater. Also, both facilities would be Tocated
at site #1 (across the street from the WAPA power
generating plant) and both would utilize an ocean
outfall effluent disposal system. These alterna-
tives also include the proposed wastewater collec-
tion system for the core study area as described in
the previous section and illustrated in Figure
I1I-10, in addition to continued use of individual
on-site systems for the extended study area. These
on-site systems include, but are not limited to
trench systems, seepage pits, evapotranspiration
beds, and mound systems.

Although Alternatives A-D are less costly than
Alternatives E and F, they would incur greater
environmental impacts. In addition, Alternatives A
or B would present a major implementation issue due
to the complications involved with proposing any
type of project in a National Park area. Also,
Alternatives C or D may pose some implementability
issues as well as displacing 10 acres of land that
would be lost to residential and other types of
future development.

It should be noted that the identification of
Alternatives E and F as the most feasible wastewater
treatment options is preliminary. and does not
represent the ultimate selection of a wastewater
treatment plan for Cruz Bay. After receiving and
evaluating all public comments on this draft EIS,
EPA will prepare a final EIS which will identify the
selected project alternative. Because each of the
alternatives presented in the draft EIS would
require a substantial capital investment by the
Government of the Virgin Islands, the final EIS will
address possible scenarios for phasing the implemen-
tation of the selected project, consistent with the
goals and requirements of the Clean Water Act.
Although EPA may decide to award grant assistance
for implementing major portions of the selected
project, issuance of this EIS does not constitute a
commitment on the part of EPA to fund the project in
whole or in part.
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ITI. AFFECTED ENVIRONMENT

The purpose of this chapter is to describe the various
environmental characteristics and features which may be
affected by this project. This information will provide

This chapter discuss- a basis for identifying and analyzing the impacts associ-
es spﬁﬁéﬁt°§n3?ew111 ated with each of the feasible alternatives jdentified in
§2V0¥?ected by the the previous chapter.

project.

For the purpose of discussion, the various elements of
the affected environment are divided into three separate
categories:

Existing conditions within the study area, including
environmental, demographic, physical, and socio-
economic characteristics;

Environmental, physical and infrastructure con-
straints to development; and

Anticipated future conditions, including population
and water use projections.

A. EXISTING CONDITIONS
1. Location

The Island of St. John is located at the northern end of
the Lesser Antilles archipelago in the Caribbean Sea, as
shown in Figure III-1. It is the northeastern point in

St. John is located the triangle formed by the U.S. Virgin Islands (VI). The

at the Northern end Island is approximately 5 kilometers (km) (3 miles (mi))
of the Lesser east of St. Thomas, 60 km (37 mi) north of St. Croix, 50k
Antilles archipelago (31 mi} east of Puerto Rico, and less than 3k (2 mi)

In the Caribbean Sea. southwest of Tortola, in the British ¥1r91n2151ands, The

approximate area of St. John is 32k™ (20 mi®).

The study area includes approximately 760 hectares (ha)
(1900 acres (ac)) of land (roughly 15 percent of the
Island's total area) in the southwestern portion of St.
John, as shown in Figure III-2. This area includes a
core study area of approximately 196 ha (490 ac) which is
the major population center and the focus of facility
planning for this study. The study area boundary is
defined by the VI National Park Boundary. except at the
northwestern 1imit where the boundary extends into the
National Park to follow the drainage divide. This
portion of the National Park has been included in the
study area because it is part of the Cruz Bay drainage
basin and because several residences are located there.
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St, John has a semi-
ayid climate,

Rainfall varies
areatly according to
seqasons.

There {s a high rate
%roﬁvopotronsplrc-

Climate and Meteorology

St. John is in a semi-arid climate characterized by low
rainfall, consistently warm temperatures, and an almost
constant breeze.

The average annual rainfall in the study area is 100-112
centimeters (cm) (40-45 inches (in)). The amount of
rainfall varies greatly according to seasons -- more than
half of the average occurs during August-November, while
very little occurs during December-June. This relatively
lTow amount of rainfall during the winter months is accom-
panied by generally clear skies. The orographic effect
(a meteorological condition in which mountains form a
barrier to air currents, causing moist air to be lifted
to higher elevations and resulting in precipitation) of
cool air being forced upward over the mountains of St.
John by the tradewinds generally causes more rain on the
lee side of the mountains than on the windward side.

The temperature in the study area generally ranges from
21 Centigrade (C) (70 Fahrenheit (F)) to 32C (90F). Un-
like rainfall, there is 1little seasonal variation in
temperature. The climate is cooled by the almost con-
stant easterly tradewinds which pass through this section
of the Caribbean. Windspeed ranges from 3-9.4 kilometers
per hour (kph) (5-15 miles per hour (mph)).

The steady wind, clear skies, and shallow soils which are
characteristic of the study area combine to cause a high
rate of evapotranspiration. Evapotranspiration is the
return of water to the atmosphere through the combined
processes of direct evaporation by the sun and transpira-
tion by vegetation.Over 90 percent of the rainfall in the
study area is returned to the atmosphere by this process.
Therefore, very 1little of the inland rainfall reaches the
sea as runoff except during major storms.

Tropical storms strike St. John once or twice each year,
but the estimated frequency of actual hurricanes is once
in every eighteen years. Storms bring heavy rainfall and
often cause destructive flooding along the coast and in
the drainageways, known locally as "guts".

PhySiography and Topography

The physiography of the study area is characterized by
very rugged terrain, a jagged coastline, numerous bays
and coastal lagoons/ponds, and deep intermittent stream
vallieys or guts. The area's highest point, Margaret
Hi1l, rises 255m (840 ft) above sea level.
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The topography of the study area is shown in Figure
I11-2, a United States Geological Survey (USGS) base map
with 40 ft. contour intervals.

Two features of the study area's physiography that are
significant to the subject project are steep slopes and
flood prone areas. They warrant more detailed discus-
sion.

a. Steep Slopes

Steep slopes serve as a constraint to development
because they present potential problems with ero-
sion, instability. drainage, and access. This
feature is discussed further as a constraint to
development in Appendix B, Constraints Analysis.

A 50% or larger

gradient is con- Slopes of over 15 percent gradient are typically
sidered a congt{alnt considered "steep slopes" (as a constraint to devel-
%gedg¥ﬁéepg?20. " opment) in the continental United States. However,

due to the predominance of steeply sloping hillsides
and severe relief found in the study area, a more
accurate delineation of this constraint is slopes of
greater than 50 percent. This delineation was
selected because development generally occurs on
land with slopes of up to (but no greater than) 50%
in the study area. The location of greater than 50
percent slopes in the study area is shown in Figure
I11-3. Approximately 68 hectares (ha) (170 acres
(ac)), or 9 percent of the study area is occupied by
steep slopes.

b. Flood Prone Areas

Much of the flat land along the coast and in the
mouths of guts of the study area is prone to inunda-
tion during a 100-year flood. A 100-year flood is a
flood of the magnitude which is expected to occur
once in 100 years. This land is shown in Figure
III-4. Flood prone areas cover approximately 72 ha
(180 ac), or 9% of the study area.

Much of the lower Typically, the flood prone area is a coastal fringe
land along the coost between 0 and 5 feet (ft) above mean sea level

%?ogrgﬂﬁlﬁg én?ggo- (ms1). The area at the head of Fish Bay, combined
year flood. with areas around Chocolate Hole, Great Cruz Bay,

Enighed Pond, and Cruz Bay constitute the majority
of the study area's flood prone land. Areas of
development which would be particularly affected by
a 100-year flood include:

The police station and shops surrounding the
ferry dock in downtown Cruz Bay;
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There are four areas
of development which
would be affected by
a 100-year flood.

St. John is a volcan-
fc island.

The bedrock under-
lying the study
area i{s very hard,

Five homes on Moravian ("Moorehead") Point
which would be cut off from the rest of St.
John;

The existing pump station and wastewater
treatment plant on the berm separating Enighed
Pond from Turner Bay, and;

The Virgin Grand Hotel complex being con-
structed at the head of Great Cruz Bay.

Other flood prone areas are within the various guts
located in the study area. Flash flooding will
occur in these guts during periods of long duration
or high intensity rainfall. This occurs in particu-
lar along Centerline Road itself where many of the
houses are built directly on the floor of a gut. An
additional flood prone area with similar charac-
teristics is the gut near Serendip Apartments that
flows into Enighed Pond. Flood prone areas are dis-
cussed further as a constraint to development in
Appendix B.

Geology

St. John is a volcanic island rising from a 200m (660 ft)
deep shelf which extends from Puerto Rico to the British
Virgin Islands. The Island was formed by the folding and
uplifting of volcanic extrusive material on the floor of
this shelf. The geology of the Island and the study area
in particular are discussed separately in the sections
entitled bedrock, surficial materials, and soils.

a.

Bedrock

The most detailed information on bedrock formations
on St. John is from a 1966 report by T. W. Donnelly,
entitled "Geology of St. Thomas and St. John, U.S.

Virgin Islands". According to Donnelly, the study

area is underlain by bedrock of the Louisenhoj and

Water Island Formations as shown in Figure III-5.

The Louisenhoj Formation consists primarily of
breccia (fractured rock), water-laid tuff (compacted
volcanic fragments), and intermittent layers of
limestone. The Water Island Formation is formed of
volcanic flows and breccia. Both formations are
characterized by fine-grained, extrusive igneous
basal rock with very low permeability. As such, the
bedrock underlying the study area is very hard, and
difficult to excavate.
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Eroded bedrock has
created *alluvial
fans” which are more
permegble and suit-
able for excavation
thaon its parental
bedrock.

The overwhelming
majority of the
study area is char-
acterized by soil
which has severe
limitations for
sewoge disposal and
building foundations.

Surficial Materials

The prominent valleys in the study area are formed
by Guinea Gut and Battery/Fish Bay Gut. (Streams
and other surface water features will be discussed
under Section 5, "Water Resources".) Exposed
parental bedrock has been eroded over the years by
runoff and/or human activities. The eroded material
has been carried into the valleys by runoff, account-
ing for the generally deeper soils in the valleys
than on hillsides.

Alluvial deposits from these erosive processes have
accumulated at the mouths of Guinea and Fish Bay
Guts. These deposits are as deep as 150 cm (60 in)
and cover the flat areas at the Great Cruz Bay and
Fish Bay, as shown in Figure III-5. Other alluvial
deposits are located around Enighed Pond, and in the
area of the ponds inland of Chocolate Hole and Hart
Bay. The alluvium consists of unconsolidated rock
fragments and clayey-loamy soil. This material is
more permeable and suitable for excavation than its
parental bedrock.

Soils

The soils in the study area are derived from basal
volcanic bedrock parent material. The soil layer
over bedrock is generally very shallow, in most
places no more than 50 cm (20 in), and in many
places barren bedrock is exposed. Soils are deeper
in valleys and alluvial plains.

According to the U.S. Soil Conservation Service
(SCS) (1970), the overwhelming majority of the study
area (more than 80 percent) is overlain by soils of
the Cranmer Series, as shown in Figure III-6. These
soils are characterized by shallow and well-drained
gravelly clay loam. They generally cover the
moderately to steeply sloping hillsides of the study
area. Cranmer soils have severe limitations for
sewage disposal and building foundations, due
primarily to their shallowness and slope. They are
quickly saturated during periods of rainfall, as the
shallowness of these soils makes their water storage
capacity low. These characteristics of the Cranmer
and other soil series are shown in Table III-1.
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TABLE 111I-1
SOIL CHARACTERISTICS
% of

Limitations Limitations Approximate Total
for On-site  for Building Acreage in  Study

Soil Series Description Sewage Disposal Foundations Study Area Area
Cranmer and Others severe severe 1,660 87.6

Cranmer (CrE, gravelly

CrF, CsF, clay loam,

crC, CsE2) clay, gravel-

ly clay
Jaucus (JuB) sand
Volcanic Rock rock

Tidal Flat (TF) sand, silt,
mud

Isaac (ISE, IsDz) gravelly severe moderate 120 6.3
clay loam,
clay, clay
loam

San Anton (SaA) clay loam, moderate severe 94 5.0
gravelly
clay loam

Pozo Blanco (PbC) clay loam, moderate moderate 22 1.1

silty clay
loam, loam

Source: U.S. Soil Conservation Service, Soil Survey of the U.S. Virgin Islands, 1970.
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The study area’s
groundwater
resources are
limjted.

Other important soil series present in the study
area are Pozo Blanco, San Anton, and Isaac soils,
These soils are generally deeper than the Cranmer
soils and, therefore, have a greater water storage
capacity. They have moderate to severe limitations
for on-site sewage disposal systems and building
foundations, as shown in Table III-1. They are
Tocated on or near the coast, often in the alluvial
plains (Figure III-6).

Jaucus sand, volcanic rock, and tidal flats also
cover small portions of the study area's surface.

Water Resources

Water resources in the study area consist of ground
water, surface water, marine water, and public water
supply. Each of these features will be discussed in
terms of quantity, quality, use, and other character-
istics relevant to this project.

d.

Groundwater

Groundwater resources in the study area are limited
to the aquifers which underlie three coastal allu-
vial deposits and to the inland well fields located
just outside the study area, as shown in Figure
ITI-7. The quality of groundwater in the coastal
aquifers is 1likely contaminated by salt water
intrusion due to the aquifers' proximity to the sea.

There is a significant groundwater supply in Adrian,
outside the northeast border of the study area, as
shown in Figure III-7. Wells extract water from
this aquifer for the public wacer supply. Use of
this groundwater for public consumption is discussed
further in Subsection d., "Water Supply".

The absence of other groundwater resources within
the study area is due primarily to the shallowness
of the soils, the extremely high evapotranspiration
rate, and the low permeability of the bedrock.

Most of the soil layer in the study area is too thin
to store groundwater permanently. Water which seeps
into the soil during or after rainfall is most often
quickly evaporated by the sun or transpired by
vegetation. Water which is not lost through evapo-
transpiration is unable to pass into the bedrock,
and, therefore, flows down gradient to guts or the
sea as subsurface or surface flow. The poor water
storage capacity of soils and underlying bedrock in
the study area is evident from observing the high
runoff on slopes and in guts during and immediately
after high intensity and/or long duration rainfall
events.
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surface water is
limited due to the
anount of rainfall
and high evapo-
transpliration rate,

surface water fea-
tures, lagoons or
coastal ponds provide
{mportant ecological
functions.

Surface Water

Surface water features in the study area consist of
intermittent streams, coastal ponds, and lagoons, as
shown in Figure III-8. The amount of surface water
is limited due to the low amount of rainfall and the
high evapotranspiration rate on St. John.

There are no permanent streams in the study area.
Water flows in the guts only during and after peri-
ods of heavy rainfall. During periods of very heavy
rainfall, guts overflow and water flows down streets
and hillsides as surface runoff.

The major guts in the study area are the Fish
Bay/Battery Gut, which flows into Fish Bay, the
Guinea Gut which flows into Great Cruz Bay, and an
unnamed gut which generally follows Center Line Road
(Route 10) to Cruz Bay and discharges into the
easternmost cove in Cruz Bay, known locally as "The
Creek". Surface water runoff from the subdrainage
basin surrounding Monte flows into Rendezvous Bay or
Chocolate Hole, and runoff from the subdrainage
basin surrounding Enighed flows primarily into
Enighed Pond and Turner Bay.

Six lagoons or coastal ponds are located along the
coast of the study area, in the vicinity of Hart
Bay, Chocolate Hole, and Turner Bay. These surface
water features provide important ecological func-
tions, such as sediment trapping, flood control, and
fish and wildlife habitat.

Each of these ponds contains high concentrations of
salt water with the exception of the pond directly
north of Hart Pond, which contains a less saline
brackish water. The saline ponds are fed by the
sea, either through subsurface intrusion or high
seas during storms. These ponds, particularly
Enighed Pond and the pond at the head of Chocolate
Hole, may have been inner bays at one time, cut off
by a natural process of sediment and vegetation
build-up on a sandbar or reef. During periods of
drought (in the late winter and spring), these ponds
may become "hypersaline", an effect caused by
evaporation of the water and consequent accumulation
of the excess salt in the pond basin,
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Enighed Pond is im-
ortant to the study
Because wastewater
effluent flows into
it from various
sources.

Water quality Is not
regularly monitored
in the surface water
features.

Marine water is inter-
related with groundwater
and surface water,

Enighed Pond is of particular importance to this
study because overflows from failing on-site septic
systems used by many homes on the surrounding hill-
sides flow into this pond, as does the discharge
from the existing public wastewater treatment plant
(see Figure II-1 in the previous chapter). The soi)
discharges poorly treated wastewater effluent into
the pond. Therefore, the Pond is quite turbid, with
the water quality degraded and eutrophication taking
place. Residents once fished from this Pond but no
longer do so because of the potential health threat
from eating fish caught in this Pond.

The Pond does support biota of surprisingly high
diversity. This ecosystem is discussed in Section 6
of this chapter.

A narrow channel connects Enighed Pond to Turner
Bay, providing minimal tidal flushing that carries
some of the wastewater effluent from the Pond into
Turner Bay.

Neither the Pond nor the channel is regularly moni-
tored for water quality.

Marine Water

Marine water is the third essential component of the
interrelationship between water resources in the
study area. Water from the sea affects groundwater
and surface water through subsurface intrusion and
coastal flooding. It is, in turn, affected by both
ground and surface water as the eventual recipient
of runoff. For the purpose of this discussion,
"Marine Water" may be defined as water in the bays
and nearshore waters (generally less than 1 km (.62
mi) offshore) surrounding the study area.

The bays which cut into the coastline of the study
area are Fish Bay, Rendezous Bay (which includes
Klein Bay, Monte Bay, and Hart Bay), Devers Bay,
Chocolate Hole, Great Cruz Bay, Turner Bay, Frank
Bay. and Cruz Bay. The bays on the south coast of
the study area receive little use by humans and are
more likely to have excellent water quality and
habitat value for marine life. Great Cruz Bay
serves as an anchorage for many yachts and is
currently disturbed by the construction of a large
hotel complex at the head of the Bay. The construc-
tion impacts, particularly sedimentation, are not
major and are not expected to have a long-term
effect on the quality of water in this bay.
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Cruz Boﬁ, the most
active bay in the
study areq, con-
tains various
contaminants from
run off.

A detaolled study
of marine currents
has been conducted
for this project.

The quality of

mgrlne water off-shore
of the study area is
very good.,

The primary source

of drinking water for
residents and com-
mercial establish-
ments is from roof
top catchment and
cistern storage
systems.

Cruz Bay is the most active, in terms of human use.
It serves as sheltered anchorage for many yachts and
other boats; a docking for ferries from St. Thomas,
cruise ships, supply ships, and VI National Park
ships; and an approach and landing area for the sea
plane from St. Thomas and other nearby Islands.

Water quality in Turner Bay is of particular impor-
tance to this study because effluent from the exist-
ing wastewater treatment plant that works its way
into Enighed pond is introduced to Turner Bay via
connecting the channel from Enighed Pond. The VI
Department of Conservation and Cultural Affairs
(DCCA) has conducted monthly water quality sampling
in Turner Bay since 1973 in order to monitor the
impact of this discharge. A record of the quality
of these water samples is contained at the back of
the Benthic Survey report in Appendix D. Water
quality in Turner Bay does not consistently meet the
VI coastal water quality standards. For example,
some of the samples taken contained fecal coliform,
nitrate, and nitrite levels which were above the
maximum levels allowed by the standards.

Marine currents in the nearshore and offshore waters
surrounding the study area flow in variable direc-
tions and are very strong. A detailed study of
current velocity, direction, and dispersion rates
has been conducted as part of this project. A
comprehensive presentation of the study's findings
is presented in Appendix E.

The high velocity and dispersion rate of the marine
currents serves to dilute the wastewater effluent

that is discharged directly to the sea by several

homes near the shore in Turner Bay and off Moravian
Point.

Water Supply

Residents and commercial establishments in the study
area obtain drinking water primarily from rooftop
catchment and cistern storage systems. These
systems are recuired in a}] new hgmes by the VI
building codg. Each 30.3m (100 ft°) of rooftop may
supply .019m” (5 gallons (gal)) per day, according
to (Grigg, 1985, p.7). The quality of this water is
generally acceptable to residents for drinking.

In addition to rainwater catchment, water is barged
from the desalination plant in St. Thomas (300,000
gallon capacity per barge). Water is also pumped
from the wells of the aquifer underlying the Adrian
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water is also barged
from the desalina-
tion plant in St.
Thomas.

Public consumption is
the primary use of water
in the study area.

area. Residents prefer the taste of rain water to
the desalinated or well water, but must rely on the
latter sources during droughts.

The water imported from St. Thomas is mixed with the
water pumped from the Adrian aquifer and stored in
four municipal water tanks near the center of Cruz
Bay. The combined capacity of these tanks is 3030m
(800,000 gal).

3

This water is distributed to residents in concen-
trated areas of Cruz Bay through a network of pipes.
This water distribution system is operated by the VI
Department of Public Works (DPW) and constitutes the
only public water supply in the study area.

The VI Water and Power Authority (WAPA) operates the
desalination plant located in Krum Bay on St.
Thomas. DPW must purchase water from WAPA and
transport it by b@{ge to St. John. Consumers pay
DPW $14.50/3.79 m” (1,000 gal) for this water,
although the cost to DPW is greater. In fiscal year
1984, an estimated 246,212m~ (6.5 million gal) of
water was brought to St. John this way. While the
desalination plant produces a relatively reliable
supply of water, the high cost to DPW plus the cost
of barging it to St. John make this an impractical
water supply source.

It is less expensive to pump water from the Adrian
wells and pipe this water approximately 3.2 km (2
mi) 50 the municipal storage tanks. Approximately
379m”pd (100,000 gpd) of water is currently being
pumped from the Adrian wells. However, this source
is unreliable in both quantity and quality. Over
pumping of these wells could cause groundwater
contamination through salt water intrusion. The
well pumps are therefore shut off completely by DPW
during severe droughts.

Water Use

Water in the study area is primarily used for public
consumption by residents. Other uses are commercial
(plumbing in shops and other businesses) and insti-
tutional (plumbing for the public school and govern-
ment offices and a supply for the fire department to
fight fires).

Table III-2 shows the estimated amount of current
water use in the study area by categories of use.
These estimates reflect very conservative water use
by residents of the study area, due to the limited
water supply. Residents are forced to conserve,
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TABLE III-2
EXISTING WATER USE

*520 Served by existing sewer system.
*%13,000 gpd flow to existing sewer system.

gprd = gallons per room per day
gptd = gallons per table per day
gpwd = gallons per worker per day
gpsd = gallons per student per day

I11-12

1985-86 % of Total Use
Residential
Population (persons) 1,869* 51
Use per capita per day (gpcd) 25
Total Pesidential Water Use 47 ,400%*
Hotels
# Rooms 84 14
Use per room (gprd) 150
Total Hotel Water Use gpd 12,600
Restaurants
# Tables 188 20
Use per table per day (gptd) 100
Total Rest. Water Use (gpd) 18,880
Workers
# Workers 490 8
Use per worker per day (gpwd) 15
Total Worker Water Use (gpd) 7,350
Schools
# Students 400 7
Use per student (gpsd) 15
Total School Water Use (gpd) 6,000
Total Water Use 92,203 TOTAL 100



Ecosystems on St. John
may be divided into
three groups:

. terrestrial,
. coastal, and
. marine,

Terrestrial ecosystems
are defined by vege-
tation types.

using rainwater for potable and cooking purposes and
water from the public water supply for washing or
supplementing potable water when necessary. Those
who are not served by the public water supply are
particularly conservative in their water use,
especially during droughts.

Ecosystems

Ecosystems are interrelated communities of plants, ani-
mals, bacteria, and other physical and chemical features
which occur in any given environment. The diversity and
character of ecosystems in the study area have been

shaped by climatic, meteorclogical, geologic and hydro-
logic conditions. The extremely dry climate and thin

soils, for instance, are responsible for the predom-

inantly scrub-covered or nearly barren hillsides, while
the deep "gut" valleys provide a protected environment
for more dense, moist vegetation. An unusually dry fall
may diminish the success of a moist forest ecosystem and
promote the spread of a dry scrub ecosystem in its place.

Ecosystems on St. John may be divided into three distinct
groups: terrestrial ecosystems, littoral or coastal
ecosystems, and marine ecosystems. The following discus-
sion will focus on the location, habitat value, and
general status of the various ecosystems within each of
these groups. Terrestrial and coastal ecosystems are
shown in Figure III-9.

a. Terrestrial Ecosystems

A recent study by the U.S. National Park Service
(NPS) identified and analyzed vegetation types on
St. John (Woodbury and Weaver, 1984) The categories
identified in the NPS report are considered eco-
systems because they correspond with animal habi-
tats. Terrestrial ecosystems in the study area are
categorized by the following vegetation types:

- Dry Evergreen Woodland

- Dry Evergreen Thicket or Scrub
- Thorn and Cactus

- Upland Moist Forest

- Basin Moist Forest

- Gallery Moist Forest

- Pasture

- Urban

Figure III-9 shows the Tocation of these ecosystems.
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The dry evergreen
woodland is the
most well-rep-
resented of all
the ecosystems in
the study area.

Because of shallow
solls and exposure
to wind and salt
spray, the vege-
tation is short,

(1)

Dry Evergreen Woodland

The dry evergreen woodland ecosystem is pre-
dominantly characterized by dense stands of
relatively short (usually less than 10m (33
ft.) in height) evergreens located on hillsides
which are well-drained and covered by a thin
layer of soil. This is the most well-repre-
sented of all the ecosystems in the study area.
It is located primarily in the center of the
study area, although it extends to the shore on
the northern side of Cruz Bay. Species diver-
sity in this ecosystem is relatively low due to
stresses associated with its dry and unpro-
tected character. Dominant plant species
include the common sea grape, Coccoloba uvi-
fera, the shrub Oplonia spinosa, the vine
Tragia volubilis, and the herb Talinum trian-
gulare. Dominant animal species include the
indian mongoose (Herpestes auropunctatus). and
various reptiles. Other animals present
include the feral goat, donkey. pig, common
rat, norway rat, house mouse, bat, and possib-
ly, the white tailed deer. The dry evergreen
woodland is generally not a suitable habitat
for the various species of shorebirds which
inhabit St. John.

Dry Evergreen Thicket or Scrub

This ecosystem is characterized by dense stands
of scrub vegetation, usually less than 3m (10
ft) tall. Many of the dominant trees and
bushes have very small leaves and long thorns.
This ecosystem is well represented in the study
area; particularly on coastal hillsides, but
also on the eastern slopes of Gift Hill. The
shallow soils and exposure to wind and salt
spray account for the shorter, tougher charac-
ter of vegetation than in the dry evergreen
woodland ecosystem.

Dominant species of vegetation include the sea
grape, Coccoloba uvifera and various scrubs of
the Croton-Acacia association. While the
mongoose and various reptiles may thrive in
this ecosystem, the scrub cover type generally
provides neither the cover nor the access
necessary for larger mammals such as the deer
or donkey.
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The thorn and cactus
ecosystem on Lind
Point provides
habitat for few
animals.

The upland moist
forest ecosystem 1is
characterized by well-
developed stands of
relatively tall,
broad-1eafed trees.

Basin moist forest
ecosystems are locat-
ed fn low elevations
near the coast.

Thorn and Cactus

This ecosystem is characterized by short dry
scrub and cactus growing from rocky slopes
above the shoreline. Only a small portion of
the study area, the tip of Lind Point, is
characterized by the thorn and cactus ecosys-
tem. Dominant species of vegetation include
the scrub Picteria aculeata and the cacti Pilo-
cereous royenii and Optunia (Consolea) rube-
scens. This dry, rocky environment provides
habitat for few animals, but reptiles, such as
the dwarf gecko Spaerodactylus macrolepis may
thrive.

Upland Moist Forest

This ecosystem is located in the high, gently
sloping interior land in the northeastern part
of the study area and is characterized by well-
developed stands of relatively tall broad-
leafed trees. The gentle slopes allow more
retention of rain water than in previously
discussed ecosystems, providing habitat for
more water-dependent species. Portions of this
area were evidently not affected by the early
settlers' clear-cutting for agriculture.
According to Woodbury and Weaver, "this forest
is variable ranging from degraded in stages of
recovery, through almost pure stands of the
cinnamon or bay rum tree, to an almost virgin
stand with few or no introduced species."
(1985, p. 12). Larger mammals which need water
frequently would be more successful here than
in previous ecosystems, as would various
species of birds due to the presence of both an
emergent and continuous canopy of trees (pro-
viding surveillance and cover potential).

Basin Moist Forest

This ecosystem is generally characterized by
three layers of trees: a lower layer at 5-10m
(16-33 ft) above ground level, a middle layer
at 15m (50 ft), and an emergent canopy rising
up to 20-25m (65-80 ft). Most of the trees are
evergreens. What distinguishes it most from
the upland moist forest, however, is its
Tocation in low elevations near the coast. The
basin moist forest ecosystem occupies only a
small portion of the study area near Hart Bay
and Chocolate Hole. The ecological signifi-
cance of this ecosystem is enhanced by its
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The gallery moist
forest ecosystem Is
highly dependent on
ralnfall.

Pasture land is
characterized by
moderate slopes.

(8)

proximity to the coastal ponds surrounding
these two bays. As the ponds provide a valua-
ble feeding habitat for many species of birds,
the nearby multistoried canopy of the basin
moist forest is likely to provide a valuable
nesting habitat. This ecosystem also provides
adequate habitat for many mammal and reptile
species.

Gallery Moist Forest

This ecosystem is characterized by the tallest
(up to 30m (100 ft) tall) and most water-depend-
ent terrestrial vegetation in the study area.
Confined to major guts, the gallery moist
forest is also shaded and well-protected from
the wind. Most of the trees are young, how-
ever, due to occasional destructive flooding.
Both the canopy and understory are relatively
dense, providing cover for large and small
animals. This ecosystem, 1ike the other moist
forests, is more suitable to large, water-
dependent mammals than other ecosystems. Due
to its varied cover and distribution in the
study area, the gallery moist forest is also
Tikely to provide suitable habitat for a wide
diversity of wildlife species. However, more
than any one other ecosystem its condition and
health depends on periodic rainfall.

Pasture

The two small tracts of pasture land in the
study area are characterized by moderate slopes
with an extremely short herbaceous cover,
typically bermuda grass (Cynodon dactylon) with
occasional Acacia scrubs. ese areas are no
longer in active agricultural use.

Urban

Much of the western portion of the study area
js urban land, covered primarily by buildings
and infrastructure. This category has Tlittle
ecological value.

Littoral/Coastal Ecosystems

The Woodbury and Weaver study addressed two very
small but important ecosystems associated with the
study areas littoral zone: the mangrove fringe and
rock pavement/coastal hedge. Another ecosystem
which will be addressed in this subsection is the
sandy beach.
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The Mangrove frin
rock pavement/coa
hedge and the san
beach are three o
ecosystems.

ge,
stal

Pher

(3)

Mangrove Fringe

The mangrove fringe is the most sensitive of
all ecosystems to impacts resulting from human
activities occurring in the study area.
Fringes are located on the shore of Fish Bay,
along the north shore of Cruz Bay, the pond at
the head of Chocolate Hole, and degraded or
incompletely zoned fringes surrounding Enighed
Pond.

The underwater roots of mangrove trees are
often encrusted with marine shellfish. Sub-
merged mangrove root areas also serve an
important function as nurseries for juvenile
fish and other marine organisms.

In addition to their function as landbuilders,
mangrove communities protect coastal areas from
erosion with their prop roots acting as sedi-
ment traps, while slowing down water velocity.
They are particularly important in Timiting
shoreline damage caused by hurricanes. They
also help protect marine water quality by trap-
ping sediment and contaminants associated with
runoff water.

Rock Pavement and Coastal Hedge

The steep rocky promontories in the study area
are characterized by a mixture of barren
bedrock and very short (usually less than 1m
(3.3 ft)) brush cover. Exposure to the prevail
ing wind and salt spray stress these plants and
1imit their height to 1m (3.3 ft). This
ecosystem is found on the east and southeast
faces of Dittlif Point, Boatman Point, Bovocoap
Point, and Maria Bluff/Blasbalg Point.

Most of the brush, or hedge, consists of the
species Coccoloba uvifera, the common sea
grape. Various species of cacti are also
present. The hedge provides excellent nesting
habitat for shore birds such as the sandwich
tern, roseate tern, royal tern, and laughing
gull,

Sandy Beach

The sandy beach ecosystem includes the primari-
ly vegetation-free, sandy fore-beach and the

vegetated berm. This ecosystem is found at the
heads of Hart Bay, Chocolate Hole, Great Cruz

Bay, Turner Bay, Frank Bay, and the west cove
of Cruz Bay.
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A detoiled study of
benthic-marine com-
munities offshore of
he study areg has
been conducted.

Coral reef communities
are anong the most
complex and productive
ecosystems,

Beaches in the less disturbed areas of Hart Bay
and Chocolate Hole may provide nesting habitat
for the hawksbill turtle (Eretmochelys imbri-
cata). Other species of sea turtle (See
Section 7 of this Chapter) tend to be more
selective in terms of nesting habitat, but have
been known to nest in more remote beaches on
St. John, outside of the study area. Hawks-
bills generally nest in the vegetated berm
rather than the sandy fore-