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This report describes the Fish Bay project undertaken with National Oceanic and Atmospheric
Administration (NOAA) funding through the American Recovery and Reinvestment Act of 2009
(ARRA). These funds are part of the $2.7 million USVI Watershed Stabilization Project funds
awarded to the Virgin Islands Resource Conservation & Development Council, Inc. (V.I. RC&D).
There are nine reports in this series, describing the complete NOAA ARRA USVI Watershed
Stabilization Project:

o Coral Bay Watershed Management Project — Johnny Horn Trail Drainage Improvements
e Coral Bay Watershed Management Project — Hansen Bay Drainage Improvements

e Coral Bay Watershed Management Project — Lower Bordeaux Drainage Improvements
e Coral Bay Watershed Management Project — John’s Folly Drainage Improvements

e Coral Bay Watershed Management Project — Calabash Boom Drainage Improvements
o Coral Bay Watershed Management Project — Carolina Valley Drainage Improvements

e Fish Bay, St. John Drainage Improvements

e East End Bay, St. Croix Erosion Repairs, Trail Construction, and Drainage
Improvements

o NOAA ARRA USVI Watershed Stabilization Project Summary Report
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Executive Summary

The Fish Bay Watershed has experienced significant development within the last 30 — 40 years,
and this has induced a growth of the road network within the watershed. Previous research on
St. John has shown that unpaved roads can erode at rates that are up to 10,000 times higher
than erosion rates on undisturbed hillslopes (Ramos-Scharrén and MacDonald 2007a), and that
they are currently a dominant source of the terrestrial sediment entering Fish Bay (Anderson
and MacDonald 1998; Ramos-Scharrdn 2004). Therefore, the overarching theme of this
project is to improve coral reef ecosystem condition in Fish Bay through an immediate
and long-term reduction in sediment loading to the bay.

In order to accomplish this objective, the Virgin Islands Resource Conservation and
Development Council (V.I. RC&D) proposed the following actions in the 2009 National Oceanic
and Atmospheric Administration (NOAA) American Recovery and Reinvestment Act (ARRA)
Fish Bay Workplan as part of the third phase of work in Fish Bay:

e Paving roadways and ditches;
¢ Installing swales and a culvert; and,
e Stabilizing cuts with gabion baskets.

In addition to the work accomplished under the initial project, NOAA ARRA funding provided
supplemental resources to cover increased project costs, expand the number of sites targeted,
and expand project monitoring and evaluation. These funds were provided because of the
guality and timeliness of the work being accomplished in the Fish Bay area. The Estate Fish
Bay Owners’ Association also provided money to add to the NOAA ARRA funding.
Supplemental work included:

e Paving roadways;
¢ Installing concrete swales, riprap outlets, and headwalls; and,
e Ditch and culvert cleaning.

NOAA spent over $481,000 in Fish Bay as part of the USVI Watershed Stabilization Project.
Figure 1 shows the location of both Phase 3 and supplemental proposed actions including road
and ditch paving, installation of best management practices (BMPs), and work completed with
supplemental funding.

The net effect of these actions is reduced road erosion and sediment loading into Fish Bay.
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Figure 1: Fish Bay Drainage Improvements Phase 3 and Supplemental Work
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1. Watershed Description

The Fish Bay Watershed encompasses a
6.0 square kilometer (km?) (1,480 acres)
area that drains towards a well-enclosed
bay on the south shore of St. John (Photos
1 & 2). Slopes are generally very steep;
just over half of the watershed has slopes
exceeding 30% (16 degrees). The
watershed is composed of two main
drainages known as the Main Fish Bay
Ghut and the Little Fish Bay Ghut. The
Main Fish Bay Ghut and its Battery Ghut
tributary drain more than half of the
watershed as these ghuts extend towards
the higher elevations (~280 meters) on the
northernmost portions of the watershed.
These ghuts are ephemeral with the
exception being a spring-fed section on the
upper Main Fish Bay Ghut. Runoff from the
two main ghuts, and thus sediment delivery
into Fish Bay, only lasts for periods
extending from hours to several weeks
because of moderate to high intensity
rainfall events following wet periods
(Ramos-Scharrén, 2004).

Photo 1: Fish Bay Watershed looking southeast.

Photo 2: Fish Bay Watershed looking southwest.

Based on a generalized map, 4.0 km?, or

67% of the watershed, is managed by the Virgin Islands National Park (VINP), and with the
exception of a few privately owned in-holdings, there is very little development on the areas
within VINP. All other areas have experienced significant development within the last 30 — 40
years, and this has induced a growth of the road network within the watershed. Between 1971
and 2000, the road network (including public access roads and private driveways) in the Fish
Bay Watershed nearly tripled in length from 8.3 km to 22 km, and this translates into a growth
rate of about 0.5 km of new roads every year. Currently there are 27.8 km of roads within the
Fish Bay Watershed, and 47% or 12.9 km of these roads are unpaved. The growth rate of the
road network over the last six years translates to a doubling of the long-term trend to
approximately 1.0 km of new roads every year, and it shows no sign of slowing down.

About 37% of all unpaved roads in the Fish Bay Watershed are actively used by traffic and they
are graded at least once every two years (‘graded’), while an equal amount is actively used but
not frequently graded (‘ungraded’). About 27% of all unpaved roads are only rarely used by
traffic and experience no maintenance activity (‘fabandoned’). Sediment production data
collected from different areas of St. John between 1998 and 2000 demonstrated that graded
roads had the highest erosion rates, and that ungraded and abandoned roads had erosion rates
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that were on average only 40% and 6% relative to graded roads, respectively (Ramos-Scharrén
and MacDonald 2005).

2. Problem Statement

The fast pace of land development that has
occurred throughout the U.S. Virgin Islands in the
past several decades has resulted in increased
sediment yield rates into coastal waters (Photo 3)
and this has had detrimental effects on the quality of
its marine resources (Jeffrey et al. 2005). Fish Bay
exemplifies the type of impact that high rates of
unchecked land-based erosion may have on marine
habitats. The poor quality of the marine environment
in Fish Bay (>51% of macroalgae cover, <15% of Photo 3: Sediment plume in Fish Bay.
coral cover, high sedimentation rates, high water

turbidity, and sediment-laden salt ponds) is in sharp contrast to other nearby bays along the
southern shore of St. John (Beets et al. 1986; Hubbard et al. 1987; Nemeth et al. 2001). Experts
agree that increased erosion associated with the unpaved road network and land development
occurring in the Fish Bay Watershed is responsible for its deteriorated condition.

Two main factors currently control the poor water quality conditions in Fish Bay. First, the Fish
Bay Watershed has experienced a fast pace of development over the last three decades
contributing to the sediment output originating from the Main Fish Bay Ghut that has created a
depositional delta extending seaward towards the deeper sections of Fish Bay. This sediment is
commonly re-incorporated into the water column during high wave energy periods and is
responsible for the poor water quality of Fish Bay during dry conditions.

Secondly, the Fish Bay Watershed contains different types of active sediment sources that
influence the marine environment. Among the types of land use practices that are considered to
be important sediment sources in the Fish Bay Watershed are land clearing and vegetation
removal associated with home construction, a rock crushing and construction material storage
site on the upper portions of the Fish Bay Watershed, and activities associated with road
construction and maintenance (Photo 4).

Photo 4: Sediment sources in Fish Bay including land clearing, construction materials storage, and unpaved roads.
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Previous research on St. John has shown
that unpaved roads (Photo 5) can erode at
rates that are up to 10,000 times higher than
erosion rates on undisturbed hillslopes
(Ramos-Scharron and MacDonald 2007a),
and that they are currently a dominant source
of the terrestrial sediment entering Fish Bay
(Anderson and MacDonald 1998; Ramos-
Scharréon 2004). The application of a GIS-
based erosion model (Ramos-Scharrén and
MacDonald 2007b) estimated that the
average sediment load into Fish Bay, based
on the condition of the unpaved road network Photo 5: Unpaved road in Estate Fish Bay.
in 1999, was about 275 tons per year, and

this was seven times higher than rates observed from natural, undeveloped sites. Unpaved
roads accounted for 85% of the total estimated sediment yield (234 tons per year).

3. Background and Project Planning

A three-decade long decline in live coral reef cover in the Caribbean region has been
associated with anthropogenic stresses occurring at a local level, including stresses related to
excess delivery of land-based sediments (Gardner et al. 2003). In order to reduce this stressor,
the partner agencies: NOAA, the Virgin Islands Department of Planning and Natural Resources
(DPNR), V.I. RC&D, Island Resources Foundation (IRF), and the Estate Fish Bay Owners’
Association (EFBOA) have spent the last decade planning and implementing actions to reduce
sediment loads into Fish Bay.

In spring 2009, V.I. RC&D secured NOAA ARRA grant funds to implement actions proposed in
the NOAA ARRA Fish Bay Workplan prepared for the grant application, based on expertise
provided by IRF and Colorado State University (see Section 4.1). These NOAA ARRA funds
allowed the partners to continue implementing BMPs to reduce sediment loading in Fish Bay.

4. Project Implementation
4.1 Project Design

In 2001, DPNR developed a watershed-based management plan to improve the condition of
Fish Bay. These activities led to the development of the Fish Bay Comprehensive Road
Stabilization Plan (FBCRSP) under the guidance of the V.I. RC&D, DPNR, IRF, and EFBOA
(Hodge et al. 2001; Lamphear 2003). The road stabilization plan was developed based on more
than 10 years of research done on the Fish Bay Watershed by IRF and Colorado State
University. The FBCRSP was structured in phases and it addressed erosion problems
exclusively at the lower portions of the Fish Bay Watershed in what is known as Estate Fish
Bay.

Phase 1 identified specific sites that needed immediate action to reduce erosion and
sedimentation going into Fish Bay. Phase 2 addressed stabilization of the main road servicing
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the Estate Fish Bay area (i.e., Marina Drive). Phase 1 was implemented using funds from
319(h) Non-point source of pollution grants distributed locally by DPNR as well as homeowner
association funds, and Phase 2 has been mostly completed at the homeowners’ expense
(~$500,000).

In 2001, the estimated sediment yield into Fish Bay was 276 tons per year and this is about 6.5
times higher than the expected sediment delivery rate under natural conditions (Ramos-
Scharron and MacDonald 2007a). Actions related to the road rehabilitation plan resulted in
paving 1.6 km of roads and they appear to have decreased the estimated annual yields by
approximately 45 tons per year (Ramos-Scharrén et al. 2007). However, new unpaved roads
and driveways constructed between 2001 and 2006 have largely negated the benefits of
previous actions and current sediment yield rates have again increased to an estimated 280
tons per year (Ramos-Scharrén et al. 2007). In fact, the rate of new road development between
2001 and 2007 (1.0 km of new roads per year) seems to have increased relative to the 0.5 km
per year estimated between 1971 and 2001. A series of projects funded by grants from the Gulf
of Mexico Foundation, the National Fish and Wildlife Foundation, and the U.S. Fish and Wildlife
Service between 2006 and 2007 provided limited funds to do additional road improvements
within the Fish Bay Watershed and these resulted in a reduction of approximately 20 tons of
sediment per year compared to pre-construction (Ramos-Scharrén et al. 2009).

Phase 3 of the Fish Bay Comprehensive Road Rehabilitation Plan addressed the final
stabilization required, but yet to be completed, to improve the roadways in an environmentally
sound manner to reduce erosion and sedimentation in the Fish Bay Watershed area. This
phase became the NOAA ARRA Fish Bay Workplan, which included road and roadside
drainage channel paving, swale and culvert installation, and slope stabilization. In 2010, V.I.
RC&D sought funding for supplemental work in Fish Bay to cover increased costs of
implementing the NOAA ARRA Fish Bay Workplan, work at additional sites, and expanded
monitoring efforts.

4.2 BMP Selection Process

The NOAA ARRA road rehabilitation workplan for the Fish Bay Watershed addressed erosion
issues along 0.9 km of roads that were estimated to contribute a total of 30 tons of sediment into
Fish Bay every year. The general plan (as documented in Table 1) included providing surface
protection to the unpaved road in the form of pavement at the lowermost portions of the Fish
Bay Watershed. The plan also included improving road drainage conditions (i.e., stormflow
management) in the form of paved inside ditches, cemented swales, and a culvert. In addition,
unstable cut-slopes were to be secured with gabion baskets. Activities were concentrated at
seven different sites throughout the watershed. The original plans were carried from proposal to
implementation without changes. Table 1 summarizes these plans including proposal and
construction dates, and additional necessary comments. All engineering design documents
have been included in Appendix A.

A 2010 supplemental proposal included the BMPs summarized in Table 2. These actions were
used as demonstrations to provide area residents and government officials with information on
conventional and alternative BMPs that can be used to reduce the impact of erosion in the bay.

31 March 2012 6



NOAA ARRA USVI WATERSHED STABILIZATION PROJECT
Fish Bay, St. John Drainage Improvements

Table 1: Workplan Proposed and Implemented Actions

(Designed 2009)

Location

Proposed/Implemented Actions
(see Comments)

Status

Comments

Z-Road (Site #1-
Parcel 318)

Roadway and ditch paving and
installation of two concrete swales.

Revised and constructed
(Early 2010)

Site #1 was not paved due
to home construction at the
abutting property. An
alternate section of Z road
was paved and one
concrete swale was
constructed. Another
homeowner funded an
additional 100 feet of
pavement.

Cocoloba Trail West
(Site #2-Parcel 312)

Roadway and ditching paving.

Constructed (Early 2010)

The project was
constructed as planned
and the EFBOA funded an
additional lane of
pavement on the first
section of Cocoloba Trail.

Marine Drive End-
West (Site #3-
Parcel 301)

Roadway and ditch paving and
installation of a concrete swale.

Constructed (Early 2010)

Roadway and ditches were
paved as planned.
Abutting homeowners
provided funding to install
a trench drain in place of
the proposed concrete
swale which significantly
reduced outlet velocities.

Marina Drive End-
East (Site #6-Parcel
301)

Roadway and ditch paving and
installation of a concrete swale.

Constructed (Early 2010)

Constructed as planned.

Fish Bay Lane East
(Site #7-Parcel 307
& 308)

Roadway and ditch paving, installation
of a concrete swale and culvert, and
gabion basket cut stabilization.

Constructed (Early 2010)

Constructed as planned.

Hilltop Road (Site
#8-Parcel 302)

Roadway and ditch paving.

Constructed (Early 2010)

Constructed as planned.

Cocoloba Trail East
(Site #9-Parcel 309)

Roadway and ditch paving and
installation of two concrete swales.

Constructed (Early 2010)

Constructed as planned.

Table 2: Supplemental Workplan Proposed and Implemented Actions
(Designed 2010)

Location Proposed/Implemented Actions Status Comments
z R;):((:it,i;c;]wer Paving 85 feet of one lane roadway. Constructed (Mid 2010)
z R::gigrp])per Paving 200 feet with concrete swale. Constructed (Mid 2010)
Caribe Lane Paving 130 feet with concrete swale. Constructed (Mid 2010)

Coccoloba Trail
East, south end

Paving 50 feet of roadway.

Constructed (Mid 2010)

This action was taken to
make the entrance to
Coccoloba Trail East 2
lanes.

Coccoloba Trail
East, north end

Constructing concrete swale and stone
rip rap outlet.

Constructed (Mid 2010)

Cleaning ditches and culverts and

Marina Drive . Constructed (Mid 2010)
constructing head walls.
Paving 300 feet of roadway and

Hilltop Road constructing 200 feet of concrete Constructed (Mid 2010)

swale.

31 March 2012




NOAA ARRA USVI WATERSHED STABILIZATION PROJECT

Fish Bay, St. John Drainage Improvements

4.3 Problems Encountered/Overcome

The project went smoothly with the contractor completing exceptionally good work. Because of

this, many abutting property owners hired the
contractor to pave their driveways, which was
beneficial to the goals of the project.

4.4 Project Costs & Construction
After taking into consideration site conditions, BMP
costs, and available project funds, the final BMPs
implemented included paving road segments and
ditches, installing swales and culverts, and
constructing gabion basket cut stabilization for a total
cost of $481,396. The sections below provide a more
detailed description of construction quantities and
activities. Appendix A has detailed design drawings.

Construction Quantities

The following bullets summarize the amount of
construction at each site including supplemental
work. Figure 1 shows the location of each road.

e Z-Road (Photo 6): Work at this site included
paving 777 feet of road surface, and improving
road drainage with a 492-foot long paved ditch
and a concrete swale.

e Caribe Lane: Work at this site included paving
130 feet of road surface.

e Cocoloba Trail West: Work at this site included
paving 541 feet of road surface, and improving
road drainage with a 541-foot long paved ditch
and incorporating it with two already installed
cemented swales and a broad-based swale at the
bottom of the segment.

e Marina Drive End-West: Work at this site
included paving of road surface, and improving
road drainage with a 302-foot long paved ditch
and a trench drain.

Photo 7: Marina Drive before construction.

Photo 8: Road cut-slope needing
stabilization.

e Marina Drive End—-East (Photo 7): Work at this site included paving 328 feet of road
surface, and improving road drainage with a 328-foot long paved ditch and a hew cemented

swale.
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e Fish Bay Lane East: Work at this site included paving 197 feet of road surface, and
improving road drainage with a 197-foot long paved ditch and a new swale and culvert. A
98-foot long portion of the road cut-slope (Photo 8) was also secured with gabion baskets.

¢ Hilltop Road: Work at this site included paving 628 feet of road surface, and improving road
drainage with 528 feet of paved ditch.

e Cocoloba Trail East: Work at this site included paving 850 feet of road surface, and
improving road drainage with an 800-foot long paved ditch and three swales plus a riprap
swale outlet.

Construction Activities

Paving

Hard surfacing of the roadbed consisted of grading (Photos 9 & 10) then 5-inch concrete
pavement reinforced with woven wire fabric, known locally as “roadmesh” (Photos 11-14).
Twelve-inch stone was used to protect swale outfalls from eroding and to dissipate the energy
of the falling water. Larger stones were used if available and equipment operators could position
them properly.

Photo 9: Z-Road during grading. Photo 10: Z-Road during grading.

Photo 11: Z-Road during forming and Photo 12: Marina Drive during paving.
paving.
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Photo 13: Marina Drive ditch paving. Photo 14: Marina Drive during paving.

Gabion Basket Cut Stabilization

Gabion basket cut-slope stabilization utilized two rows of 3'x3'x6’ and/or 3'x3'x9’ baskets to
prevent slope failure. This part of the project required the first row of baskets to be keyed into
the trench and slope (Photos 15-17). The second row of baskets was placed on top of the first
row, so that the contractor could gradually fill in with earth behind them (Photo 18).

Photo 15: Cut-slope stabilization gabion Photo 16: Cut-slope stabilization gabion
basket installation. basket stone installation.

Photo 17: Cut-slope stabilization gabion Photo 18: Completed cut-slope
basket installation. stabilization gabion basket installation.
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45 Achieved Results

For a total project cost of $481,396 (including supplemental funds), roadway and ditch paving,
installation of swales and a culvert, and stabilizing an area with gabion baskets allowed V.I.
RC&D to reduce road erosion; thus reducing sediment discharged into Fish Bay. Photograph 18
above and Photos 19-22 below depict the completed project that will decrease the potential for
erosion and reduce sediment loading.

Photo 19: Completed Z-Road paving. Photo 20: Completed Z-Road paving and concrete
ditch and swale.

Photo 21: Completed Marina Drive paving. Photo 22: Completed Marina Drive paving and
trench drain.

5. Sediment Reduction Monitoring

Dr. Carlos Ramos-Scharron and his team evaluated the effects of road paving and other
drainage improvement activities on the rate of sediment flowing into Fish Bay. Results from
these activities will be available in mid- to late 2012.
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6. Lessons Learned

Having approved plans in place allowed this project to be completed very quickly relative to the
rest of the grant projects.

Federal funds through this grant stimulated private contributions allowing additional
construction.

7. Next Steps

The project partners have identified the following next steps for the Fish Bay Watershed:

e Secure funding to pave the remaining unpaved roads; and,
o Encourage enforcement of regulations on industrial uses of properties located on the
upper end of the watershed.

Also, even though the erosion control work conducted in Fish Bay under the NOAA ARRA USVI
Watershed Stabilization Project focused on the unpaved road network, project partners
recognize the potential importance of other land use activities (home construction land clearing
and vegetation removal and rock crushing and onsite construction material storage) in delivering
sediment into Fish Bay. While individual home-site development might not appear to contribute
large quantities of sediment, its importance for watershed-scale sediment yields should not be
ignored given that this type of activity has been and is constantly occurring within the Fish Bay
Watershed. Therefore, all homeowners should be encouraged to pave or plant all exposed soll
on their property.
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V.I. RC&D USVI Coastal Habitat Restoration Through Watershed Stabilization
FISH BAY WORKPLAN

5.2 Design details
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Figure 23. Typical road cross-section design for road rehabilitation work in the Fish Bay Watershed.
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