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This report described the projects undertaken in one of six subwatersheds in Coral Bay, St.
John, USVI with $1.5 million in 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). The U.S.
Environmental Protection Agency (EPA) provided $300,000 in funding to the Coral Bay
Community Council (CBCC) under its Community Action for a Renewed Environment (CARE)
program to provide the stormwater engineering expertise to provide the design portion of these
projects and staff the CBCC Coral Bay Watershed Management Project. Local homeowners
associations, the Virgin Islands government, and community volunteers have also provided
more than $400,000 in resources and worked cooperatively to achieve the project objective of
reducing the stormwater sediment plumes entering Coral Bay, thereby improving water quality,
ecological health, and stormwater management while minimizing future negative impacts
associated with roadways and new construction.

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
e Coral Bay Watershed Management Project — Carolina Valley Drainage Improvements

e Fish Bay, St. John Drainage Improvements

o 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 Carolina Valley Watershed
contains one primary ghut (Main
Ghut) and several other runoff
pathways that drain a large uphill
area with residential neighborhoods
scattered across steep hillsides and
accessed primarily by unpaved
roads. Development and poor
stormwater management has
resulted in greater sediment and > L
stormwater flows into the bay from Photo 1: Plume into Coral Bay prior to drainage
this watershed. These actions plus improvements (Main Ghut plume the top arrow; King’s Hill
erosion from unpaved roads have Road plume the bottom arrow).

increased sedimentation (Photo 1).

The goals of the five projects in this watershed are to build both a bioretention pond and
a sediment retention basin to capture and control sediment-laden flows, stabilize three
unpaved road areas, and implement other stormwater best management practices
(BMPs); thereby reducing sediment entering Coral Bay.

In order to accomplish this goal, the Coral Bay Community Council (CBCC) proposed the
following actions in the 2009 National Oceanic and Atmospheric Administration (NOAA)
American Recovery and Reinvestment Act (ARRA) Coral Bay Workplan:

e Along King's Hill Road, adjust a concrete swale, remove a kneewall, and re-excavate an
old channel into the main valley ghut. Also, construct a forebay and larger series of
BMPs to create a naturalized treatment area consisting of infiltration and bio-filtration
cells and rock check dams and baffles.

¢ Install a detention/retention facility at 6-4 Carolina.

e Make drainage improvements to neighborhood roadways including redesigning and
paving an intersection to the main road including sediment traps and /or “offline” bio-
filtration and infiltration areas and more natural flow conditions; installing waterbars and
check dams; and, performing general maintenance and repair to roadways to reduce
erosion.

Ultimately, the project installed a bioretention pond, a sediment detention basin, a series of
reconstructed inlets and culverts, waterbars, roadside drainage channels, a swale, and limited
sections of paving. Figures 1-3 show pre-existing and new stormwater structures, and other
watershed features. The net effects are:

1) Less sediment loading to Coral Bay because the bioretention pond and sediment
detention basin are capturing sediment; and,

2) Reduced road erosion because several segments were paved and other areas received
better stormwater management structures to funnel water off the road more frequently.

31 March 2012 www.CoralBayCommunityCouncil.org 1
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6-4 Carolina
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Figure 1: Mill Vista Subdivision and 6-4 Carolina Sediment Detention Basin
Stormwater Structure Locations
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Figure 2: La La Land Drainage Basin Stormwater Structure
Locations
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1. Watershed Description

The largest watershed in Coral Bay is the Carolina Valley Watershed starting at the top of
Bordeaux Mountain (1,277 feet) and draining approximately 1,200 acres (Photo 2). It's a bowl-
shaped watershed generally bounded by Centerline and Bordeaux Mountain Roads and
bisected by King’s Hill Road running through the valley. Sheer slopes, highly erodible soils, and
high water runoff volumes during rain events characterize the watershed. In Pre-Columbian
times, stormwater runoff would both sheet flow over the steep hillsides and channel down ghuts
to reach the moderately flat Carolina Valley floor. There, water would eventually merge with the
main Carolina Valley ghut (“Main Ghut”) before emptying into Coral Harbor through a deep
mangrove fringed inlet. During the plantation era, it is likely there was significant modification of
the drainage patterns on the valley floor. Today the Main Ghut follows an eroded 5 foot or
deeper, mostly naturalized path through the valley, and then abruptly, about 400 feet from the
ocean, splits into three or more ghut paths that meander and sheet flow through a highly

Photo 2: Carolina Valley looking east towards Coral Bay from Centerline Road.

disturbed dry wetlands area. The water then aggregates into three culverts under Route 107
and passes into the mangrove fringes of Coral Harbor.

Historically, as water sheet flowed down the hills, through the valley, and entered natural ghut
paths, infiltration would reduce flow and vegetation would serve to reduce velocity and filter out
sediment. More recently, as development has occurred in the watershed, water has increasingly
been redirected down various subdivision and other private roads. For instance, King'’s Hill
Road, Route 20, has diverted and concentrated enough stormwater runoff to provide another
outlet through the mangrove-fringed shoreline to Coral Harbor (Photo 1).

31 March 2012 www.CoralBayCommunityCouncil.org 5
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2. Problem Statement

The natural drainage of the watershed has been altered by uphill residential construction, dirt
croad erosion, and previous poor stormwater management techniques generating plumes
(cover photo and Photo 1) stemming from the Main Ghut and King'’s Hill Road. Problems from
uphill residential construction and dirt road erosion are discussed in Section 2.1. Problems from
poor stormwater management techniques are discussed in Section 2.2. Section 2.3 discusses
the effect of these two issues on the natural drainage system.

2.1 Gerda Marsh Road, La La Land, and Mill Vista

In many areas of the Carolina Valley Watershed, roadways function as water channels with little
or no drainage solutions or swales to direct the water appropriately or protect the dirt roads from
erosion that eventually deposits sediment into the ocean. The responsibility for these private
subdivision roads nominally lies with the lot owners who face barriers to appropriate stormwater
management of: (1) lack of knowledge about effective BMPs; (2) extremely high construction
costs, often five times higher than on the US mainland; (3) legally unclear ownership of most
road right-of-ways and, (4) no mandatory deed-based shared financing mechanisms or formal
homeowners associations (HOAS). The following three private road areas were selected for
inclusion in the NOAA ARRA Project because of their need for stormwater management.

Gerda Marsh Road is a mainly one-lane steep dirt road on the south side of the Carolina Valley
running from Lower Bordeaux Mountain Road down to King’s Hill Road. It provides access to
approximately 40 residences, most inhabited by year-round residents, rather than vacationers.
Road paving is limited and sporadic. Stormwater management devices are practically non-
existent. Regular grading makes the road more susceptible to erosion without proper
stormwater management. The road also acts as a conduit for water intercepted from the normal
ghut system and redirects it down Gerda Marsh Road to King’s Hill Road. Prior to road and
residential development, the runoff ran overland, sheeting down the hill and into the main ghut
at a point further back in the valley, farther from the ocean, thus allowing more time and area for
infiltration (Photos 3-6).

The Lower Carolina Valley, below Centerline Road and north of King’s Hill Road, is accessed by
private William Marsh Road which crosses the Main Ghut at a steep ravine and continues until it
meets private roads serving a subdivision area affectionally called “La La Land” which is in the
northeastern portion of the valley floor. This area has about 10 residences. At the entrance to
the La La Land area, the roadway crosses an unnamed ghut that can have highly concentrated
flow from culverts on Centerline Road (Route 10) above. At these times, the road is impassable
and serious erosion of the ghut channel occurs just south of the roadway. This unnamed ghut
has had more stormwater funneled down it by both a resident and PW. For instance, Public
Works blocked two upstream drainage culverts on Route 10 with fill and concrete in order to
protect dwellings built in recent years along the downhill side of Centerline Road (Photos 7-8),
sending more runoff to the next two culverts that feed this ghut. This issue has yet to be
addressed.

31 March 2012 www.CoralBayCommunityCouncil.org 6
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Photo 4: Gerda Marsh unpaved road
segment — Two Truck Corner.

Photo 3: Gerda Marsh unpaved road
segment.

Photo 6: Gerda Marsh unpaved road
segments showing erosion.

Photo 5: Gerda Marsh unpaved road
segment showing erosion.

12/23/2010

Photo 7: William Marsh Road unpaved

Main Ghut crossing. Photo 8: La La Land Road unpaved ghut

crossing.
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Mill Vista is a short private dirt road providing access to about 12 homes. It had several
stormwater management devices in place; however, they have blocked and overtopped easily in
heavy rains, and new driveways off the road have altered drainage flows and forced water onto
the downsloping dirt roadway. Modifications to all the existing structures and driveways would
improve runoff management, and help the road water reach the area’s natural ghuts. The
intersection of Mill Vista and Centerline Roads is at a switchback on the main road (Photos 9-
11) at a ghut crossing through a simple 30" culvert pipe, with no headwall, which frequently
clogs. This ghut drains the Mill Vista subdivision and the residential area above it up to the
ridgetop. Water flowing on the Mill Vista dirt road surface is intended to go into this ghut in
several places, however the ghut is often bypassed by current grading conditions. Heavy water
runoff and the steepness of the dirt road caused the road surface to erode out into the traffic
lanes of Centerline Road, and force the muddy runoff down to the next Centerline Road culvert
closer to Coral Bay.

Photo 9: Mill Vista unpaved road —
intersection with Centerline Road.

Photo 10: Mill Vista unpaved road —
looking down towards Centerline Road
intersection.

Photo 11: Mill Vista unpaved road — above
the first switchback.

2.2 Kings Hill/Gerda Marsh Road Intersection

The King’s Hill Road sediment plume is generated by runoff from the roadside concrete swale in
King's Hill Road (Photo 12). Public Works attempted to correct flow problems in 2002 by
building a headwall (aka kneewall) and concrete swale when it paved this road. However, this
effectively created another problem, since the one-quarter mile concrete swale serves as a
direct transport path for all sediment water straight into oceanfront mangroves.

31 March 2012 www.CoralBayCommunityCouncil.org 8
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This runoff primarily originates in the areas along the
private dirt Gerda Marsh Road (discussed above)
before it intersects King’s Hill Road (Photo 12). This
runoff was very contaminated with sediment from the
dirt portions of Gerda Marsh Road. The level of
sediment in the water is too high for the mangroves to
effectively filter and it produces a plume into Coral
Bay.

2.3 6-4 Carolina Main Ghut : -
Development in the Carolina Valley Watershed has Photo 12: King’s Hill Road Stormwater
decreased the Main Ghut’s ability to provide adequate Runoff as it hits the kneewall at the Gerda
infiltration and filtration services by channeling more Marsh Road intersection.
stormwater down the ghut and not allowing it to sheet

flow across the valley. Thus, increasing sediment loads from unpaved roads and cleared lots
that flushed into Coral Bay. A natural sediment deposition area in the ghut (a curve) was
brought to CBCC'’s attention by a local resident, with the suggestion that it be cleaned out and
amplified (shown on Figure 1). It is located on a 5-acre parcel of government land: Parcel 6-4
Estate Carolina.

3. Background and Project Planning

Research has shown that as development increased in Coral Bay so has sedimentation of the
bay waters, thereby threatening the health of the bay and its marine habitats (Devine et al.
2003). In order to reduce this threat, the partner agencies: CBCC, NOAA, the Virgin Islands
Department of Planning and Natural Resources (DPNR), Environmental Protection Agency
(EPA), and the Virgin Islands Resource Conservation and Development Council (V.I. RC&D),
have aggressively spent the last five years planning and implementing actions to reduce
sediment loads in Coral Bay.

Starting in 2007, NOAA funded the Coral Bay Watershed Management Plan (WMP) as a DPNR
pilot watershed plan to provide a demonstration site for the whole U.S. Virgin Islands.
Immediately upon publication of the WMP in 2008, CBCC applied for a $300,000 EPA
Community for a Renewed Environment (CARE) grant, and received it in early 2009 to begin
implementation of the WMP as part of the overall Coral Bay Watershed Management Project.
The primary goal of the EPA CARE grant was to implement WMP Recommendation #1 —
Provide direct, on-site technical assistance to watershed residents, businesses, developers, and
others implementing watershed recommendations. To help with this recommendation the WMP
discussed five actions, two of which CBCC implemented as part of the EPA CARE grant:

e Near-Term Action 1.1: Use EPA CARE grant as seed money to support a 1-2 year, full-
time hydrologist/watershed manager for Coral Bay.

e Near-Term Action 1.4: DPNR and CBCC should consider providing resources needed to
support new personnel (i.e. GIS, office basics, vehicle, etc.).

31 March 2012 www.CoralBayCommunityCouncil.org 9
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In spring 2009, working through a local nonprofit partner, V.l. RC&D, CBCC secured $1.5 million
of NOAA ARRA grant funds. CBCC and V.l. RC&D used these funds to implement actions
proposed in the NOAA ARRA Coral Bay Workplan prepared for the grant application, based on
the expertise provided by the newly hired CBCC Stormwater Engineer (see Section 4.1). These
NOAA ARRA funds allowed for the restoration of natural drainage functions and paving of roads
in six subwatersheds in Coral Bay in order to eliminate or reduce the sediment-laden
stormwater runoff plumes entering the bay. These projects also implemented portions of WMP
Recommendation #3 - Evaluate and repair erosion and drainage problems that are threatening
property, damaging infrastructure, or delivering excessive sediment loads to Coral Bay. CBCC's
website contains a Project Overview of the USVI Watershed Stabilization Project and the Coral
Bay Watershed Management Project.

In the NOAA ARRA Coral Bay Workplan, CBCC developed a list of watershed stabilization
techniques appropriate for the Coral Bay environment (see Appendix A) and directly aimed at
reducing sediment plumes to the bay. These were used to formulate the following goals for the
Carolina Valley Project:

1. Retain and slow down water that reaches the valley floor through retention/detention basins
(Strategy 2);

2. Reduce erosion and improve sediment control from dirt roads (Strategy 4);

3. Restore natural drainage flow patterns by redirecting water, grading and stabilizing
roadways, and improving swales (Strategy 1); and,

4. Correct failed devices and upgrade BMPs (Strategy 4).

4. Project Implementation

4.1 Project Design

CBCC hired Joseph Mina, P.E. as its Stormwater Engineer in 2009 using the EPA CARE grant
funds to provide design expertise and recommendations. Initially he wrote a series of
engineering design memos based on field conditions to help identify the key BMPs for local
implementation. He also contributed significantly to writing the NOAA ARRA Coral Bay
Workplan and prioritizing the detailed projects in it. The EPA CARE grant funded the
engineering design phase, with the NOAA ARRA funding taking over for the permitting,
construction bidding, and field construction phases. V.l. RC&D was directly responsible for the
construction phases of the Coral Bay NOAA ARRA projects. For personal reasons, Mr. Mina
had to leave CBCC’s employment in June 2010 and CBCC hired Christopher Laude, P.E. to
complete the design phase and implement the NOAA ARRA BMP projects over the following
year.

4.2 BMP Selection Process

CBCC initially divided the Carolina Valley into three areas based on stormwater management
needs. The NOAA ARRA Coral Bay Workplan included these areas as described in Table 1.
King's Hill/Gerda Marsh Road Intersection (C-1) and 6-4 Carolina (C-2) only saw minor design
changes from the NOAA ARRA Coral Bay Workplan based on cost, contractor advice, and field

31 March 2012 www.CoralBayCommunityCouncil.org 10
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conditions. By June 2010 for King’s Hill and March 2011 for 6-4 Carolina, CBCC had drafted a
full Scope of Work, Details, & Specifications (Scope).

For Area C-3 (Gerda Marsh Road, Mill Vista, and La La Land), CBCC'’s Stormwater Engineers
investigated the project sites during rain events to track flows and worked with local residents to
refine and amplify the NOAA ARRA Coral Bay Workplan proposed actions. They also
encouraged residential contributions to the overall project fund so that larger projects could be
implemented. A Scope was finalized for each site, permits obtained, and then the projects were
put out to bid. Based on the bids received, some elements had to be removed due to high cost,
and other elements reprioritized or funded elsewhere. Implemented actions were based on work
that could be funded through NOAA ARRA and HOA contributions. All remaining items were left
for future efforts. For instance, on the La La Land Project, NOAA ARRA funds paid for pipe-arch
culvert installation, a concrete swale, and 242 linear feet (LF) of a curb design swale, while the
local HOA paid for 242 LF of road paving. A proposed waterbar on William Marsh Road was left

undone.

Tables 1 & 2 summarize the transition from actions proposed in the NOAA ARRA Coral Bay
Workplan to the implemented actions by including dates for proposal, dates for construction,
and any additional comments necessary. All engineering design documents have been included

in Appendix A.
Table 1: Proposed Actions
(2009)
Location Proposed Action Status Comments
Restore natural flow by removing
kneewall and blocking roadside to . i
(.3'1, direct water into re-excavated old ghut ,tActuaI d35|gndv:/f1§ reftlned
series of BMPs to create a naturalized (November 2010)
Marsh Road . s forebay area.
Intersection) treatment area consisting of infiltration
and bio-filtration cells and rock check
dams and baffles.
C-2
(6-4 Install a detention/retention facility. Constructed (July 2011)
Carolina)
Redesign and pave intersection to the
C-3 main road including sediment traps
(Gerda and/or “offline” bio-filtration and ]
Marsh' infiltration areas. Install waterbars, Refined and Constructed See below for changes.
Road, Mill . L (June-July 2011)
Vista, and check dams in eX|st!ng ghuts, and
La La Land) | perform general maintenance and
repair.

31 March 2012
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Table 2: Implemented Actions

Implemented Action

Location (Designed) Status Comments
(Kci:r;é’s Enhanced inflow swale and ramp
Hill/Gerda E‘Sjloretezr(m)tll%n Pond Constructed (November 2010) adde_zg '3 Lalllzo(ljl; Eas?ment J
Marsh Road (June ) provided by landowner for pond -
Intersection) 1/3 acre valued at approx $200,000.
c-2 Sediment Detention Basin

(6-4 Carolina)

(March 2011)

Constructed (July 2011)

Retrofitted culverts, paving,

Residents did culvert refits,

C-3 - . '
(Mil Vista and roadside ditches. Constructed (June 2011) ngivéat}c/)sél?:v?/ f% ?I?ngresp\;\gt/?rr:g%i/k
Road) (January 2011) NOAA Project at entrance to road.
Paving and an integrated
curb on William Marsh Road
leading into the Main Ghut.
Installation of a pipe-arch
C-3 Residents paid for $30,000 of road

(La La Land)

culvert at ghut intersection
with road in La La Land area.
Paving of portion of road and
swale at La La Land.

(April 2011)

Constructed (July 2011)

paving in La La Land

C-3
(Gerda Marsh
Road)

Waterbar and ditching,
culvert inlet and pipe,
swales, and paving.
(January 2011)

Constructed (June 2011)

Only a portion of the work needed in
this area is completed. Harder to get
lot owner cooperation.

4.3 Problems Encountered/Overcome
The projects in these areas were completed without notable problems. It rained heavily during
portions of this construction, which had the interesting benefit of seeing the improved results as
soon as water paths were appropriately diverted/altered, even if the stabilization and armoring
was still to be done.

4.4 Project Costs & Construction
After taking into consideration site conditions, BMP costs, and available project funds, the final
BMPs implemented included a bioretention pond, a sediment detention basin, a series of
culverts and reconstructed inlets, waterbars, roadside drainage channels, swales, and road
paving for a total cost of $374,213, plus over $65,000 in HOA dollars for paving and some
volunteer construction work. Table 3 below details project costs for the implemented BMP work.
The sections below the table provide a more detailed description of construction activities.
Appendix A has detailed design drawings.

31 March 2012
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Table 3: Carolina Valley Project Costs

6-4 Carolina Sediment Detention Basin Work
Description Total Cost
Construct BMP Entrances $9,500
Install Erosion Control Measures $1,200
Install Rock Weir $14,500
Clear & Grub Specified Areas $1,150
Excavate and Construct Primary Sediment Basin $28,500
Clear, Grub, & Excavate Future Sediment Basin Expansion Area $13,600
Cleanup & Seed All Disturbed Areas $2,800
Install Gauge $250
Total 6-4 Carolina Work Cost | $71,500
King's Hill Road/Gerda Marsh Road Intersection Bioretention Pond Work
Description Total Cost
General conditions, water labors, insurance, and subcontractors. $8,750
Install rock construction entrance and material lay down area. Clear access area towards the
geotextile sediment trap, install sediment trap. $5,740
Clear and grub site, install erosion control blanket, seeding and maintenance, watering and reseeding,
temporary fencing and brush berm installation, and final grading. $18,400
Excavate pond area. Install and fill gabion baskets. $33,416
Total King’s Hill Road Work Cost | $66,306
Gerda Marsh Road Work
Location Description Total Cost
Waterbar $2,456
Area 1 Ditching $1,276
Inlet and Culvert $15,155
170 LF Ditching $748
Area 2 Armored Swale $14,599
Area 3 275 LF Ditching $1,203
70 LF long by x 12 foot wide Paving $16,144
320 LF Curb and Gutter $28,679
Remove 40.5 LF of curb & gutter. Sawcut and remove asphalt and existing concrete
Area 4 swale. Remove driveway wing only. Excavate for and replace approx 56 LF curb and
gutter. Replace driveway wing and pavement out to toe of existing curb and gutter. $13,280
Replace with relocated 8-foot wide concrete swale. Backfill. Pour 6” concrete pavement
adjacent to swale in lieu of Public Works patching with asphalt.
All Areas | Seed and Stabilization $6,049
Total Gerda Marsh Road Work Cost | $99,589
""" ">7>"
La LaLand Work
Location Description Total Cost
Area 1 Grade and install paving with integrated curb on William Marsh Road leading into Main $20,719
Ghut.
Area 3 Install pipe-arch culvert and headwalls and pave over culvert in La La Land. $34,937
Pave 242 LF of ditch/swale. $11,276
Area 4 Clean swale for another ghut crossing. $1,111
Total La La Land Work Cost | $68,043

31 March 2012 www.CoralBayCommunityCouncil.org
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Table 3: Carolina Valley Project Costs (continued)
Mill Vista Work**
Description Total Cost

Concrete Inlet Structure $6,940
150-foot Concrete Swale $10,725
Paving a 150 LF by 14- to 18-foot wide Segment $34,500
Earthen Mound $4,155
Paving a 97 LF by 10-foot wide by 6-inch deep Segment $12,455

Total Mill Vista Work Cost | $68,775

Total Carolina Valley Work | $374,213

* La La Land HOA paid for paving adjacent to concrete swale at cost of $30,000.
** Mill Vista HOA paved the switchback during the project at a cost of $35,000, and resident construction contractors
made the engineer’s modifications to their upper stormwater structures.

Culverts

A culvert is used to channel water underneath a road or trail. They can be made of different
materials including metal, concrete, or plastic. The contractor installed two culverts as part of
the Carolina Valley Project: a corrugated plastic pipe (CPP) at Two Truck Corner on Gerda
Marsh Road, and an aluminum pipe-arch culvert on La La Land Road to lessen road damage.
The sections below describe construction of each culvert.

Gerda Marsh Road
The contractor excavated and installed a 30-foot long, 30-inch diameter CPP culvert at Two
Truck Corner (Photos 13-15). The contractor also constructed a 42-inch wide by 42-inch long

A

Photo 13: Gerda Marsh Road -Two Truck - -
Corner culvert installation. Photo 14: Gerda Marsh Road -Two Truck
Corner culvert excavation.

Photo 15: Gerda
Marsh Road -Two
Truck Corner inlet

construction.
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reinforced concrete box at the culvert inlet. The box walls and floor were minimum six inches
thick. The box sides were extended at least six inches beyond the outside diameter of the pipe
in all directions. The contractor also installed an outlet structure at the downstream end of the
culvert. The outlet structure has a 4-foot by 4-foot endwall, tapered sides and a minimum 6-foot
long bottom that flares to 5-foot wide at the discharge end. Sidewalls sloped from the top of the
endwall to flush with the discharge end. All exposed box edges were finished with a minimum
one-inch bevel. The culvert invert was set flush with the bottoms of the inlet and outlet
structures. Finally, the contractor modified the inlet structure so there was a six-inch gap for
water entry under the cast iron grate, then backfilled and compacted soil against the concrete so
that soil was flush with the top of concrete (completed culvert Photos 55-56.) At the culvert
discharge the contractor installed filter cloth, A-Jack® concrete armor units and large rock

riprap.

LalLalLand

Work performed consisted of construction of an aluminum structural plate culvert, commonly
known as a pipe arch (6’7" span by 5'8” rise by 28-foot long run), at a secondary ghut crossing
on the La La Land road (Photos 16-19). The construction proceeded as follows:

1. Excavate and install aluminum structural plate culvert, then backfill and compact soil.

2. Excavate and install an 8-inch thick concrete inlet structure headwall.

3. Excavate, form, and pave approximately 18 linear feet of 12-foot wide paving and 10-foot by
5-foot paving (6-inch deep wire reinforced concrete) over the aluminum structural plate
culvert.

Inlets

Inlets are the entrance to a culvert and are important to the even flow of water through a culvert.
CBCC's engineer designed modification to three inlets in Mill Vista to provide better water
passage into the culverts. Two were modified by resident volunteer construction contractors,
and the headwall and ghut cleaning needed at the Centerline Road intersection was done by
the project contractor. The text below describes construction of each inlet.

Mill Vista

Work proposed consisted of: (1) constructing a concrete inlet box attached to the existing 30-
inch diameter CPP under Centerline Road (Photos 20-21); (2) removing the wall of an existing
inlet box and concrete debris, clearing the pipe, and constructing a 5-foot by 3.5-foot by 8-inch
new wall on the existing inlet box; and, (3) constructing a concrete inlet box attached to an
existing 36-inch corrugated plastic pipe.
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12/23/2010

Photo 16: La La Land Road before pipe- Photo 17: La La Land Road during pipe-
arch culvert installation. arch culvert excavation.

Photo 18: La La Land Road during pipe- Photo 19: La La Land Road during pipe-
arch culvert installation. arch culvert backfill.

Photo 20: Mill Vista Road inlet Photo 21: Mill Vista Road inlet
construction — during excavation. construction — after concrete.
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Waterbar

Waterbars are angled ridges across a road that catch water and divert it to a roadside area to
reduce the chance for erosion. Contractors use a variety of materials to construct waterbars
such as logs and concrete. Waterbars were included in the Gerda Marsh Road and Mill Vista
implemented actions, with the Mill Vista ones

constructed by residents in 2009.

Gerda Marsh Road

Work performed included installing an “open trench”
style concrete waterbar up-road from Two Truck
Corner (Photo 22). The contractor angled this waterbar
to funnel water off the unpaved road and into a
roadside drainage channel leading to the culvert at the
corner.

Mill Vista

At the CBCC stormwater engineer’s suggestion, the
Mill Vista owners installed waterbars on their dirt road
in June 2009, and immediately saw a reduction in road
erosion. Most of these waterbars are still in use today on the upper portion of the road, which
remains unpaved.

Photo 22: Gerda Marsh concrete open
trench waterbar construction

Roadside Drainage Channel

Where possible, engineers design roadside drainage channels to keep water off a road and
funnel it to constructed drainage structures or natural waterways. Roadside drainage channels
can be paved or unpaved. Contractors installed two drainage channels as part of the work at
Gerda Marsh Road and Mill Vista.

Gerda Marsh Road
Work implemented included installation of approximately 290 linear feet of unpaved roadside
drainage channel uphill from the culvert inlet at Two Truck Corner.

Mill Vista

Work implemented included excavating, forming, and
paving a 150-foot by 4-foot concrete roadside,
drainage channel (Photo 23) from the inlet structure
at Centerline Road up Mill Vista Road. The drainage
channel was designed to be separate from the
pavement for the first 50 feet or so that a Vegetated
Safety Berm could be constructed. Further uphill it
was formed to be integral with the pavement and
drivable.

Photo 23: Mill Vista Road concrete
drainage channel installation.
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Swale

Stormwater managers typically use swales to convey runoff in a desired direction. For instance,
“cross-road” swales are used to channel runoff from one side of the road to the other into
appropriate drainages. Concrete swales are typically used at sites where additional stabilization
is necessary, such as a roadway.

Gerda Marsh Road

The contractor installed a 12-foot long by 20-foot wide and 12 inches deep concrete swale on a
side road where substantial flows eroded the road and hillside below. The swale was specified
with a minimum one-inch over four feet slope towards a riprap and A-Jack® energy dissipater
(Photos 24-27).

Photo 24: Gerda Marsh cross-road swale Photo 25: Gerda Marsh cross-road swale
excavation and forming. paving.

Photo 26: Gerda Marsh cross-road swale Photo 27: Gerda Marsh cross-road swale
paving. installation.

LalLa Land

Two swales were originally specified for this area. On William Marsh road, the contractor
pointed out that he could construct a wide drivable concrete surface with an integrated curb for
the same dollar amount as constructing an oval swale. Therefore, the design for the swale to
reduce road erosion where runoff was accumulating on the roadway and then entering the Main
Ghut was shifted to incorporate paved road surface too. Another deep ditch swale was specified
beside a being-paved section near the pipe-arch culvert, to assure that erosion was not caused
by extreme flows in this area coming down from two roads and two Centerline Road culverts.
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Paving and Curb and Gutter

Roadway paving, although not typically considered a stormwater BMP, is frequently used in the
Virgin Islands to avoid continuing erosion on dirt road surfaces and to channel water.
Sometimes, as part of paving, curbs and gutters are installed to funnel stormwater to drainage
structures. The contractors in Gerda Marsh, La La Land, and Mill Vista installed pavement and
curbs and gutters in selected locations. Vegetated dirt swales and natural ghuts are preferred
stormwater conveyances, but will not work well if the flows are routinely heavy and scouring or
contain substantial fist-sized rock debris. Normally concrete water conveyances are only
desirable where flows cause erosion or might undermine a road or structure. The text below
provides more detail on construction.

Gerda Marsh Road
Work consisted of excavating, forming, and paving approximately 56 linear feet of 12-foot wide
by six inches deep wire reinforced concrete paving from the top of the existing paving at the
lowest intersection upwards. Additionally, the
contractor excavated and installed a 320-foot long,
6-inch thick, and 4-foot wide concrete curb and
gutter along lower Gerda Marsh Road just before the
intersection with King's Hill Road (Photos 28-29). For
the roadway paving and curb and gutter installation,
the concrete was reinforced with 6 inch by 6 inch
welded wire mesh. These wire mesh sheets are
recommended as being superior to fiber-
reinforced concrete or wire mesh rolls. Finally,
the contractor installed Propex® turf reinforcement

matting (TRM) between the curb and gutter and Photo 28: Gerda Marsh Road curb and
existing asphalt pavement. gutter installation.
LalalLand

Work conducted on William Marsh Road consisted of
constructing a concrete roadside ditch in an area
adjacent to the Main Ghut road crossing.
Construction included grading the roadbed to
provide positive slope and installing approximately
120 linear feet of 9-foot wide by 6-inch deep wire
reinforced paving with integrated curb.

Work conducted on La La Land Road consisted of Photo 29: Gerda Marsh Road curb and
excavating, forming, and paving approximately 242 gutter installation.

linear feet of 6-inch deep wire reinforced swale,

adjacent to the new paving paid for by the HOA (Photos 30-33).
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Photo 30: La La Land Road gutter Photo 31: La La Land Road gutter
forming. installation.

=05/26/2017

Photo 33: La La Land Road completed
road paving.

Photo 32: La La Land Road road paving.

Mill Vista
Paving consisted of the following tasks:

1.

Excavation and paving of 150 linear feet of 18-foot wide by 6-inch thick wire reinforced
concrete from Centerline Road up Mill Vista Road. Pavement width narrows to about 14 feet
at the top end. The contractor also backfilled and compacted soil against the concrete so
that the soil is flush with the top of concrete. The pavement was separated from the paved
drivable ditch for the first 50 feet or so, and then integrated with the drivable paved ditch
(Photos 34-37).

In the area where the paved ditch is separate from the road paving, the contractor graded
the space between the paved areas as a mound (to act as a barrier between the road and
the ghut for vehicle traffic) and installed Propex® TRM so that it covered the mound and
extended beneath the proposed paving by at least six inches.

Continue paving from the switchback down the road such that a 97-foot long by 10-foot wide
by 6-inch deep section of concrete was installed.
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Photo 37: Mill Vista Road paving.

earthen mound.

Bioretention Pond
King’'s Hill Road

A bioretention pond is a landscaped depression that receives stormwater runoff. The intent of
the pond is to retain the water so that it has time to infiltrate into the ground and cleanse itself of
pollutants including allowing sediment to settle to the bottom of the pond. Bioretention Pond
work (Photos 38-43) by the contractor consisted of the following tasks:

1.
2.

Installation of a rock construction entrance and materials laydown area.

Installation of a geotextile sediment trap and performing periodic maintenance and
sediment removal as needed to maintain performance.

Installation of a 250-foot long gabion basket emergency spillway with top elevation at
a minimum six inches below the edge of the roadway concrete swale.

Clearing and grubbing an area of work and installation of brush berms a minimum of
20 feet away from the outside edge of the gabions.

Excavation of the basin area to a 6-foot depth with a bottom area of 3,800 square
feet (ft?) and a top area of 7,400 ft?,

Installation of erosion control blanket in all disturbed areas with Bermuda grass
spread both above and below the blanket.

Installation of a goat proof fence around the perimeter of the improvements with a
10-foot wide maintenance access gate.

Maintenance, watering, and reseeding (if needed) all areas until 70% vegetative
cover is established in areas not protected by riprap.
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9. Removal of the geotextile sediment trap, all construction materials and debris, and
temporary construction laydown area plus seeding and stabilizing these areas with
Bermuda grass at rate of 20 pounds per acre.

Photo 38: Bioretention Pond before Photo 39: Bioretention Pond after
clearing. clearing.

Photo 40: Swale leading into Photo 41: Bioretention Pond riprap weir
Bioretention Pond. construction.

>01719/2011

Photo 43: Completed Bioretention
Pond.

Photo 42: Bioretention Pond looking at
riprap weir.
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Sediment Detention Basin

6-4 Carolina

A sediment detention basin is typically constructed in or adjacent to a river channel to
temporarily store water, preventing flooding and allowing sediment and other pollutants to settle
out. The 6-4 Carolina sediment detention basin is currently a natural sediment deposition area
on the Main Ghut that the project modified and enhanced. Detention basin work (Photos 44-49)
consisted of the following tasks:

Photo 45: Sediment Detention Basin
during construction.

Photo 44: Sediment Detention Basin
before construction.

Photo 47: Sediment Detention Basin
during construction looking at weir.

Photo 46: Sediment Detention Basin

during construction.

Photo 49: Sediment Detention Basin
after construction looking at weir.

Photo 48: Sediment Detention Basin
after construction.
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Installation of a rock construction entrance.

Installation of silt fence.

Installation of a rock weir.

Clearing and grubbing a soil/rock stockpile area.

Excavation of the sediment basin area as shown on the plans beginning at the rock

weir and proceeding upstream. Excavated material was placed in a stockpile area

with the contractor segregating materials into two piles: one with ghut sand and the
other with large rocks, cobbles, and boulders.

6. After construction was complete, removal of all construction materials and debris
from any temporary construction laydown and soil stockpile areas, and seeding and
stabilizing with Bermuda grass.

7. Installation of gauge staffs.

abrwneE

45 Achieved Results

Since project completion, the area has received at least six moderate rainfall events, including
Tropical Storm Irene in August 2011. As the sediment monitoring discussion outlines below,
sedimentation has been reduced post construction, considerably in the case of the King’s Hill
Road bioretention pond. For a total project cost of $374,213 (including $65,000 in contributions
from HOASs), the project was able to stabilize roadways, construct sediment retention and
detention features, and improve sediment control from roads; thus, reducing sediment
discharged into the ocean. Photos 50-65 show implemented stormwater BMPs. Attachment A
includes interpretive posters created to highlight these achievements.

Photos 50: Sediment Detention Basin

during Tropical Storm Irene. Photos 51: Sediment Detention Basin
during Tropical Storm Irene.
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Photos 53: Sediment Detention Basin
and sediment deposition after Tropical

Storm Irene.

Photos 52: Sediment Detention Basin
during Tropical Storm Irene.
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Photo 54: King's Hill Road swale to Photo 55: King’s Hill Road Bioretention
Bioretention Pond. Pond with gauges.
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Photo 56: Mill Vista Road earthen

Photo 57: Mill Vista Road

inlet.

Photo 59: Mill Vista Road paving.
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Photo 60: Gerda Marsh Road culvert Photo 61: Gerda Marsh Road culvert
inlet. outlet.

Photos 62: Gerda Marsh Road waterbar.

Photos 63: Gerda Marsh Road curb and
gutter.

Photo 64: La La Land Road pipe-arch
culvert.

Photo 65: William
Marsh Road
paving and gutter
at Main Ghut.
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5. Sediment Reduction Monitoring

Researchers conducted sediment and turbidity monitoring at sites within the Carolina Valley
Watershed and below the watershed in Coral Bay. Dr. Barry Devine led a monitoring team
(partially NOAA ARRA funded) that tracked turbidity in the watershed over a two-year period
(September 2009 through September 2011). Dr. Devine used five primary sampling points in the
watershed for turbidity monitoring:

The Coral Bay flats outlet of the Main Ghut on the east side of Route 107;

King's Hill Road outlet on the east side of the Route 107 intersection;

Estate Carolina Junction where King's Hill Road has a large swale for a ghut crossing;
King's Hill Road/Gerda Marsh Road intersection; and,

La La Land Crossing at the ghut crossing below Centerline.

arMwdNRE

After analyzing the data, Dr. Devine’s results showed:

“The King(‘s) Hill detention pond and drainage diversion was the most obviously
successful stormwater mitigation project completed in the valley. The pond itself has
trapped tens of metric tons of material that would otherwise have gone straight into the
bay via the diversion down King’s Hill Road to the outlet” (Devine 2012).

Additionally, after project construction, Dr. Devine’s monitoring team began to collect a series of
samples from the Main Ghut to analyze how well the stormwater BMPs were reducing sediment
as water flowed past King’s Hill Road, through the Carolina Valley and the sediment detention
basin [at 6-4 Carolina], and then out into Coral Bay. This data showed that, in four of six
sampling events, flows at the Coral Bay flats outlet (after the detention basin) were less turbid
than those measured at the Main Ghut in the valley prior to the detention basin (CBCC 2012).

Dr. Sarah Gray, University of San Diego, and her team (partially NOAA ARRA funded)
conducted marine and terrestrial sediment and water quality monitoring in Coral Bay from July
2007 to early March 2012. Her team regularly monitored 25 sediment traps at 14 stations in four
bays (Great Lameshur, Little Lameshur, Coral Bay, and Hurricane Hole), collecting water and
sediment samples at regular intervals (approximately every 26-28 days) at two trap heights (30
& 60 cm from bottom) and when storms occurred. Dr. Gray selected 11 main sites throughout
Coral Bay including three in Hurricane Hole to capture sediment coming off an undisturbed
watershed, two offshore reef areas, and the other six sites along the developed Coral Bay
shoreline. The North Mangrove (TC-5) and South Mangrove (TC-8) were located at the base of
the King's Hill and Main Ghut outlets. Her results showed:

“Total and terrigenous sediment accumulation was generally higher below the steepest
and most developed watersheds (such as Shipwreck [TC-3B] and Coral Harbor [TC-5,
TC-8]) than below the [less] developed watersheds (such as Plantation Hill) for
equivalent environments. ...Total sedimentation accumulation rates below all ARRA
mitigated watersheds (North Mangrove [TC-5], South Mangrove [TC-8], Shipwreck
Shore [TC-3B]) were lower during the fall of 2011, which was the post-mitigation period
compared to 2010. But these 2011 accumulation rates do not appear to be measurably
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lower than they were pre-mitigation during the fall rainy season of 2009. Completion of
our fall 2011 monitoring and a detailed analysis and comparison of terrigenous (not total
accumulation) and environmental data (rainfall and currents) during specific storm
periods will be required before we can make an assessment of whether there has been
a measurable post-mitigation reduction in marine terrigenous accumulation based on
these data” (Gray 2012).

Dr. Carlos Ramos-Scharron and his team took “daily observations of [King’s Hill Road] pond
water levels and sporadic measurements on the amount of sediment that have settled to the
bottom of the pond, in combination with the monitoring of rainfall rates and totals” to evaluate
the volumetric capacity of the pond (Ramos-Scharron et al. 2012). This type of analysis also
provided a way to rate the effectiveness of the pond in reducing Coral Bay sediment loads.
Through the use of pond surveys, staff gauges, field data collection, and modeling and other
calculations, Dr. Ramos-Scharron was able to calculate sedimentation rates and concluded:

e “...that the size of the [King's Hill] Detention Pond is adequate to handle the runoff
generated from the source catchment”; and,

e “The total mass of sediment retained by the pond during the monitoring period (15-Oct-
10 to 19-Aug-11) was roughly 58 tons. Adjusted for rainfall this translates into a
sediment delivery rate of 86.5 tons yr-1 and this is the estimated amount of sediment
that otherwise would be reaching Coral Bay if the [King’s Hill] Detention Pond would not
have been constructed” (Ramos-Scharron et al. 2012).

6. Lessons Learned

Sediment retention ponds and detention basins can act as very effective retrofits to help
mitigate bad development practices taking place upstream and on the surrounding hills. Where
flooding situations can be avoided, ponds that retain water provide a better solution since they
also can become naturalized habitat areas, promote the growth of fruit trees, and provide a
source of water for livestock and wild creatures. In the future, these ponds might be routinely
required below all hillside development, even if agreements and funds need to change hands
between owners. Note, even after cleanout, habitat should return quickly. Dragonflies and
herons were present in the bioretention pond within two months after original construction.

In two out of three subdivisions, significant funds were brought forward by residents for paving
work - after CBCC had done all the engineering, permissions, and even bid out the projects.
Residents are reluctant to commit actual dollars until (1) the construction will happen “in the next
two weeks;” and, (2) they can see the plans, review them, and talk to the engineer and each
other. Thus, the long informal process of encouraging HOAs to be formed, asking for input and
participation, and letting them know more work can be done in their neighborhoods if they
contribute “real dollars” has generally been a win/win for everyone involved.

7. Next Steps

Residents and HOAs can continue progress on adding stabilization features and paving of their
roads throughout the valley, and especially in these three project areas.
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As the retention/detention basins settle in, CBCC will be monitoring how quickly they fill and
how often they need removal of fill material, which can be recycled to productive construction
uses. Additional continuing water quality monitoring is desirable, if funding can be secured.
CBCC owns most of the key equipment for this sampling.

On the surrounding hills around Carolina Valley, attention needs to be paid to the Bordeaux
Mountain area and how those residential sites, roads, and hillsides contribute to the flows and
sedimentation below. Centerline Road, Route 10, and the three large 30-year-old subdivisions
on the upper side of this road all need to be reviewed for up-to-date stormwater management
recommendations. The Federal Department of Transportation, which is responsible for Route 10
original construction and continued upgrade and maintenance, needs or should undertake some
significant stormwater and hillside retention planning and implementation.
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CORAL B4

COMMUNITY
COUNCIL

SEDIMENT DETENTION BASIN

WHAT IS A SEDIMENT DETENTION BASIN?

This Sediment Detention Basin slows the main ghut water flow in a natural sediment
deposition area. Then water is returned to the natural ghut to continue downstream
towards Coral Bay. The ghut channel has been expanded so that water slows to allow
sediment deposition within the detention basin. During high flows, the stormwater will
slow in the basin area but will overtop the spillway and continue seaward in the
natural ghut. Deposited materials will be collected and used as building supplies such
as gravel, topsoil and building sand. The sediment detention basin can be a source
of water for irrigation or other public use as well.

AFTER

SITE LOCATIONS

TYPICAL SEDIMENT DETENTION BASIN

OBJECTIVES

1.Retain and slow water that

ﬁ reaches the valley floor in
detention basins with Best
Management Practices (BMPSs)
including infiltration cells and
forebays.

2.Regularly clean sediment
deposition basins and reuse
sediment as gravel, topsoill
and building soil.

Note: Gray shaded areas denote local watersheds
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