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I. INTRODUCTION 
The Virgin Islands Department of Public Works (DPW) is proposing to make improvements 
to Veterans Drive (Route 30) from Tortola Wharf to Long Bay Road (Kronprindsens Tvaer 
Gade (Windward Passage Hotel) to Long Bay Road/W.G. Lewis Lane (formerly Lovers 
Lane).  The improvements to Veterans Drive are needed to help alleviate traffic congesting 
along the waterfront.  Improvements have been completed further to the east on Long Bay 
Road and are ongoing near Mandala Circle and to the east which have made significant 
steps towards lessening the congestion which occurs due to busy cruise ship port and 
main means of egress into the town of Charlotte Amalie.  Further expanding the four-lane 
roadway will greatly enhance the visitors’ experience on St. Thomas and will improve 
traffic flow to and from the town of Charlotte Amalie.  The improvements include the 
development of a landscape promenade along the waterfront for the enjoyment of visitors 
and residents alike.

The project will require filling 8.57 acres of Charlotte Amalie Harbor.  This will result in
filling 1.15 acres of seagrass beds and 2.97 acres of hardbottom with sparse coral 
colonization. This represents a reduction of impact from the previous design which 
required 9.75 acres of fill and an impact to 1.84 acres of seagrass and 3.66 acres of coral 
colonized hardbottom.  It is anticipated that there will also be impacts due to the 
construction operation as much as an additional 450 sq. ft. of seagrass may be lost due 
to the use of barge spuds.

Not all the hardbottom is critical habitat.  Water quality within the entire area is poor and 
settling sediments are a problem due to terrestrial runoff and marine activities within the 
harbor, however Acropora does occur within the harbor therefore colonization by these 
species is possible. Approximately 1 acre of the hardbottom is extremely shallow and 
occasionally exposed during the lowest tides or subject to heavy sediment at the interface 
between the seafloor and the hardbottom. The actual critical habitat impact is closer to 
1.97 acres.

A preconstruction benthic survey will be conducted to determine the exact number and 
location of ESA-listed corals within the in-water work footprint that will be relocated and 
within the general area adjacent to all temporary and permanent in-water work, including 
barge transit routes, barge anchoring locations, and the in-water footprint of the expanded
roadway. In addition to being used to determine the number and location of ESA-listed
corals to be relocated, the survey results will be used to determine whether there are other
ESA-listed coral colonies adjacent to the in-water work footprint. If ESA-listed coral
colonies are present adjacent to the in-water work footprint, these colonies will be
surveyed as part of the implementation of the Water Quality Monitoring Plan. This further 
elaborated on in the Environmental and Water Quality Monitoring Plan.

In order to minimize and mitigate these impacts to ESA species, including corals and fish
and EFH, corals and seagrasses within the area of impact (which extends beyond the 
direct impact footprint) will be transplanted prior to construction. Barge spud impacts will 
also be monitored and where possible impacts to seagrass beds will be mitigated.  Coral 
rock boulders will also be relocated to the mitigation area to reduce the impact on critical 
habitat. As compensatory mitigation for impacts that are unavoidable improvements to 
drainage structures along the waterfront will be made to help improve water quality of 
runoff into the bay and a habitat restoration project will be undertaken which will repair 
existing vessel strike damage on Triangle Reef.   Protective buoys will also be placed on 
the recipient and restoration areas to protect resources.
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II. OBJECTIVES 
The objective of this mitigation plan is to minimize the impact of the roadway improvements 
which are proposed along Veterans Drive (Route 30) and to compensate for unavoidable 
impacts. In order to minimize these impacts corals and seagrass within the area of impact 
(which extends beyond the direct impact foot) will be transplanted prior to construction.  In 
order to compensate for unavoidable impacts, improvements to drainage structures along 
the waterfront will also be made to help improve water quality of runoff into the bay.
Mooring and informational buoys will be installed to protect the transplant areas and to 
protect seagrass and corals. Information signage will also be placed along the waterfront 
promenade to educate local residents and tourists alike on the importance of our marine 
resources. And as part of the compensatory mitigation for critical habitat a restoration 
project will be undertaken which will repair existing vessel strike damage on Triangle Reef.  
A debris cleanup of 0.3 acres will also be undertaken for spud impacts during construction.

III. SITE SELECTION 
The transplant sites (Figure 1) have been selected due to their proximity and similarity to 
the proposed impact sites. Benthic Habitat Map (Tile # 10) of the recipient sites is shown 
on Figure 2. Both recipient sites have better water quality than the project site. The coral 
relocation area off Frederik Point, Hassel Island was chosen since it is of similar rock 
substrate and there are areas into which corals can be transplanted which are the same 
depths from which the corals are being taken. There is also available space to relocate 
the uncolonized coral rock boulders.

Figure 1 – Location of Recipient Sites
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All of the coral species being transplanted, Diploria strigosa, Stephanocoenia michilini, 
Siderastrea siderea, Montastrea annularis, Porites astreoides, S. radians, Porites porites,
and Dendrogyra cylindrus are present within the recipient site area.  The recipient site is 
delineated as the same habitat type, Reef/Colonized Bedrock, of project area in the NOS 
Benthic Habitat Map (Figure 2).  The area is also adjacent to Hassel Island which is 
protected from development and government held and therefore the mitigation area 
should not be impacted in the future.

The seagrass recipient site on the east side of East Gregerie Channel is slightly deeper 
than most of the project site, but water quality is much better and the transplanted 
seagrass will not be impacted by a reduction of light availability.  Seagrass currently thrive 
within the area.  The recipient site also has numerous scars from boat groundings into 
which seagrass can be transplanted.  The recipient site is delineated as the same habitat 
type, Seagrass 70-90 percent as about 50 percent of the project area.  The area is also 
the closest area of this habitat type which has better water quality than the harbor.  The 
area is also adjacent to Hassel Island which is protected from development and 
government held and therefore the mitigation area should not be impacted in the future.
The cleanup will be undertaken adjacent to the area of the spud impact in the dense 
seagrass an area of 0.3 acres will be cleaned.

Figure 2 – Benthic habitat Map Tile #10.

Note: the recipient sites have been identified on the map.

IV. SITE PROTECTION INSTRUMENT 
Both proposed recipient sites are offshore of Hassel Island adjacent to lands which are 
held by either the Virgin Islands Government or National Park Service.  Any alteration of 
these areas would require a U.S. Corps of Engineers Permit and a Department of Planning 
and Natural Resources Water Permit therefore a Site Protection Instrument should not be 
necessary as that approval for this mitigation plan is being sought through those two 
agencies.  Virgin Islands Department of Public Works will be placing buoys offshore of 
each mitigation site indicating the presence of protected species and the necessity of 
caution while boating or anchoring.
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V. BASELINE INFORMATION 

V.1 Seagrass Recipient Site East Gregerie Channel 
The proposed seagrass recipient site is located in an embayment just south of Haulover 
Cut on the western shoreline of Hassel Island (Figure 3). The area has a sandy bottom 
and varying degrees of seagrass colonization.  
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Figure 3 - Location of Transects for Seagrass Transplant Recipient Site.

Thalassia testudinum, Syringodium filiforme and Halodule beaudettei area present as well 
as Halimeda, Caulerpa, Udotea, Arvainvillea, Laurencia, Hypnea and Penicillus. Several 
photo graphics of the recipient site are illustrated on Table 1. There are blowouts and 
boat scars in the area which are ideal for transplanting. 



`

Compensatory Mitigation Plan Revised May 2017 P a g e | 6
Roadway Improvements to Veterans Drive St. Thomas, U.S. Virgin Islands

Table 1 – Seagrass Recipient Site East Gregerie Channel

Recipient Site Condition Notes/Observations

1

Some of the deeper areas 
have the densest seagrass 
and it is heavily mixed with 

algae.

2
Both Thalassia testudinum 
and Syringodium filiforme 

are present

3
There are less dense 

areas in the shallows and 
these areas are primarily 
composed of Thalassia

4
Thalassia, Caulerpa and 
Halimeda are the most 

abundant species
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V.2 Coral Recipient Site Frederick Point, Hassel Island 
The proposed recipient site is on the southeastern corner of Hassel Island (Figure 4). It is 
composed of bedrock and boulders and is of similar rock composition as the project areas 
which will be impacted.  The site has adequate open rock area in the appropriate depths 
to receive the corals. 

Figure 4 - Location of transects for Coral Transplant.

Within the area are Acropora palmata, Diploria labyrinthiformis, Diploria strigosa, 
Stephanocoenia michilini, Siderastrea siderea, Orbicella annularis, Porites astreoides, S. 
radians, Porites porites, Millepora alcicornis, M. complanata, Dendrogyra cylindrus, O.
cavernosa, Dichocoenia stokesii, Agarica agaricites and Meandrina meandrites. Several 
photo graphics of the recipient site are illustrated in Table 2.

Transect data is provided in Table 3 (page 8).
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Table 2 - Coral Recipient Site Frederick Point, Hassel Island

Recipient Site Condition Notes/Observations

1
The reef below the Fort on 

Hassel Island

2
The shallowest areas have 

encrusting coral and
gorgonian colonization

3
Acropora palmata colonies 

were found within the 
shallows below the fort

4
This Acropora is located 

immediately below the fort 
on Hassel Island
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Table 3 - Results of Quadrat Analysis along Transect Lines.

Transect Quadrat Species Common 
Name

Percent 
Cover/m2 Blades/m2 Substrate

Seagrass 
Transplant 
18°19.946'N
64°56.316'W

1
Halimeda 12 sand

Udotea 2 sand

2
Caulerpa 5% sand

Udotea 7 sand

3

Caulerpa 5% sand

Udotea 22 sand

Thalassia testudinium Turtle Grass 78 sand

4

Caulerpa 5% sand

Halimeda 17 sand

Thalassia testudinium Turtle Grass 84 sand

5
Udotea 12 sand

Penicillus capitatus Shaving brush 1 sand

6 Thalassia testudinium Turtle Grass 120 sand

7 Thalassia testudinium Turtle Grass 100 sand

8
Syringodium filiforme Manatee grass 64 sand

Dictyota 5% sand

9

Halimeda 17 sand

Syringodium filiforme Manatee grass 32 sand

Dictyota 5% sand

10

Syringodium filiforme Manatee grass 64 sand

Halimeda 13 sand

Penicillus capatatus Shaving brush 4 sand

11

Syringodium filiforme Manatee grass 112 sand

Avrainvillea longicaulis 3 sand

Dictyota 5% sand

12 Udotea 2 sand

Seagrass 
Transplant 
18°19.911'N
64°56.251’W

1

Thalassia testudinium Turtle Grass 104 sand

Penicillus captatus Shaving Brush 1 sand

Udotea 2 sand

2

Thalassia testudinium Turtle Grass 88 sand

Syringodium filiforme Manatee Grass 44 sand

Penicillus captatus Shaving Brush 12 sand

Udotea 3 sand

3

Thalassia testudinium Turtle Grass 108 sand

Syringodium filiforme Manatee Grass 62 sand

Udotea 6 sand

Halimeda 37 sand
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Table 3: Results of Quadrat Analysis along Transect Lines (Continued)

Transect Quadrat Species Common 
Name

Percent 
Cover/m2 Blades/m2 Substrate

4 Syringodium filiforme Manatee Grass 52 sand

Transplant Penicillus captatus Shaving Brush 3 sand

18°19.911'N Udotea 12 sand

64°56.251’W Halimeda 6 sand

5 Syringodium filiforme Manatee Grass 44 sand

Halimeda 43 sand

6 Thalassia testudinium Turtle Grass 124 sand

Halimeda 112 sand

Penicillus captatus 7 sand

7 Thalassia testudinium Turtle Grass 128 sand

Syringodium filiforme Manatee Grass 14 sand

Caulerpa 5% sand

Halimeda 44 sand

Penicillus captatus Shaving Brush 20 sand

Udotea 4 sand

8 Thalassia testudinium Turtle Grass 112 sand

Syringodium filiforme Manatee Grass 14 sand

Halimeda 41 sand

Caulerpa 5% sand

Penicillus captatus Shaving Brush 7 sand

9 Thalassia testudinium Turtle Grass 88 sand

Syringodium filiforme Manatee Grass 11 sand

Caulerpa 2% sand

Penicillus captatus Shaving Brush 2 sand

10 Thalassia testudinium Turtle Grass 164 Sand

Syringodium filiforme Manatee Grass 64 Sand

Penicillus captatus Shaving Brush 7 Sand

Caulerpa 2%

Thalassia testudinium Turtle Grass 188 sand

11 Thalassia testudinium Turtle Grass 244 Sand

Syringodium filiforme Manatee Grass 112 Sand

12 Thalassia testudinium 332 Sand

Sidereastrea radians Smooth starlet 
coral 2% cobble
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Table 3: Results of Quadrat Analysis along Transect Lines (Continued)

Transect Quadrat Species Common 
Name

Percent 
Cover/m2 Blades/m2 Substrate

Coral 
Transplant 1 Siderastrea siderea Smooth starlet 

coral 20% hardbottom

Transect 1 Dendrogyra cylindrus Pillar coral 30% hardbottom

18° 19.562'N Halimeda 5% hardbottom

64° 5.768'W Dictyota 5% hardbottom

2 Montastrea annularis Boulder Coral 15% hardbottom

Siderastrea siderea Smooth starlet 
coral 15% hardbottom

Halimeda Boulder Coral 3% hardbottom

3 Agarica agracities Lettuce coral 5% hardbottom

Siderastrea siderea Smooth starlet 
coral 5% hardbottom

Montastrea annularis Boulder Coral 5% hardbottom

Halimeda 5% hardbottom

Dictyota 5% hardbottom

4 Siderastrea siderea Smooth starlet 
coral 15% hardbottom

Halimeda 5% hardbottom

Dictyota 5% hardbottom

5 Siderastrea siderea Smooth starlet 
coral 25% hardbottom

Montastrea cavernosa Boulder Coral 15% hardbottom

Dictyota 2% hardbottom

6 Siderastrea siderea Smooth starlet 
coral 10% hardbottom

Montastrea cavernosa Boulder Coral 10% hardbottom

Porites porites Finger coral 5% hardbottom

7 Siderastrea siderea Smooth starlet 
coral 2% hardbottom

8 Uncolonized hardbottom

9 Diploria strigosa brain coral 10% hardbottom

10 Porites astreoides Mustard Hill 
Coral 15% hardbottom

Halimeda 2% hardbottom
Coral 

Transplant 1 Pseudoceratina crassa tube sponge 15% hardbottom

Transect 2 Pseudoopterogorgia 
bipinnata sea plume 5% hardbottom

18° 19.562'N 2 Monastrea cavernosa Boulder Coral 10% hardbottom

64° 5.793'W Porites porites Finger coral 5% hardbottom

Porites astreoides Mustard Hill 
Coral 10% hardbottom

3 Porites astreoides Mustard Hill 
Coral 15% hardbottom

Dendrogyra cylindrus Pillar coral 30% hardbottom

Dictyota 5% hardbottom

Padina santa-crucis 5% hardbottom
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Table 3: Results of Quadrat Analysis along Transect Lines (Continued)

Transect Quadrat Species Common 
Name

Percent 
Cover/m2 Blades/m2 Substrate

Coral 
Transplant

4

Siderastrea siderea Smooth 
starlet coral 20% hardbottom

Transect 2 Montastrea annularis Boulder Coral 15% hardbottom

18° 19.562'N Dictyota 5% hardbottom

64° 5.793'W
5

Montastrea annularis Boulder Coral 15% hardbottom

Sidereastrea siderea Smooth 
starlet coral 15% hardbottom

6 Sidereastrea siderea Smooth 
starlet coral 45% hardbottom

7

Sidereastrea siderea Smooth 
starlet coral 10% hardbottom

Diploria strigosa brain coral 5% hardbottom

Padina santa-crucis 5% hardbottom

8 Siderastrea siderea Smooth tarlet 35% Hardbottom

9
Pseudoceratina crassa tube sponge 25% hardbottom

Valonia 5% hardbottom

10

Montastrea cavernosa Boulder Coral 5% hardbottom

Montastrea annularis Boulder Coral 10% hardbottom

Diploria strigosa brain coral 5% hardbottom

11

Montastrea annularis Boulder Coral 15% hardbottom

Siderastrea siderea Smooth 
starlet coral 5% hardbottom

Padina santa-crucis 5% hardbottom

12

Siderastrea siderea Smooth 
starlet coral 20% hardbottom

Porites astreoides Mustard Hill 
Coral 15% hardbottom

Porites porites Finger coral 8% hardbottom

Dictyota 5% hardbottom

13

Siderastrea siderea Smooth 
starlet coral 15% hardbottom

Agarica agracities Lettuce coral 5% hardbottom

Caulerpa 5% hardbottom

14
Siderastrea siderea Smooth 

starlet coral 15% hardbottom

Padina santa-crucis 5% hardbottom

15 Erythropodium 
caribaeorum

Encrusting 
gorgonian 15% hardbottom

16 Acropora palmata Elkhorn coral 20% hardbottom

17

Acropora palmata Elkhorn coral 20% hardbottom

Muicea elongata Spiny sea rod 5% hardbottom
Erythropodium 
caribaeorum

Encrusting 
gorgonian 5% hardbottom

18
Meandrina meandrites maze coral 10% hardbottom

Porites porites Finger coral 5% hardbottom

Please note that Orbicella spp. are still listed as Montastrea in the table above.
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VI. COMPENSATION FOR UNAVOIDABLE IMPACTS 

VI.1 Reason for Mitigation 
The Virgin Islands Department of Public Works (DPW) has conducted a study of this 
segment of Veterans Drive (Route 30) in Charlotte Amalie; St Thomas, US Virgin Islands.
Improvements to Veterans Drive are needed to eliminate the traffic congestion that 
currently exists.  In response to this need, the US Virgin Islands Department of Public 
Works (DPW) established the objective of improving the traffic management capabilities 
of the corridor.  The goal is to improve the overall flow of traffic in the corridor.  The intent 
is to upgrade Veterans Drive to current design standards in order to provide additional 
capacity.

The existing roadway is the major east-west arterial in St. Thomas, and plays an important 
role as an emergency evacuation route, and for emergency response vehicles.  The 
roadway is the main access into Charlotte Amalie from the southern coastline of St. 
Thomas and is the primary route between the cruise ship port and the main shopping 
district.  A portion of Veterans Drive is an urban, 10-foot, lane two-lane, undivided facility.  
There are sidewalks, although not continuous, on both sides of Veterans Drive and a 
seawall is located on the south side of the roadway bordering St. Thomas Harbor.  The 
sidewalks are used by cruise ship passengers walking to and from Charlotte Amalie, and 
is used by both for walking and jogging. 

The roadway currently has several deficiencies including: inadequate current and future 
capacity; unsafe vehicular conditions; and a lack of a continuous pedestrian connection.  
It is also one of the most highly traveled roadways in the territory.

The improvements to the facility are needed to: eliminate existing traffic congestion, 
provide additional capacity, improve safety for motorists and pedestrians, and enhance 
the aesthetics of the waterfront. Motorist and pedestrian safety will be improved by 
increasing lane widths, providing for a median to separate the flows of traffic, and by 
providing a continuous sidewalk on both sides of the roadway for the length of the project.  
The promenade and lookouts will provide for active and passive recreation opportunities.

Another goal is to improve public safety and emergency services response time.  These 
issues would be adversely affected if the proposed project is not implemented.  As traffic 
volumes continue to increase, travel speeds will decrease.  As a result, response times 
for police, fire and other emergency services will increase, while making it increasingly 
difficult for pedestrians to safely cross the roadway with numerous cars and congestion.

The project involves direct and indirect impacts to the marine environment.  The project
will be directly impacting 8.57 acres of submerged aquatic habitat.  A total of 1.15 acres 
of seagrass, 2.97 acres of coral colonized hard bottom and 4.45 acres of mud bottom 
which is sparsely colonized mud bottom.  No acropoid corals were noted in the area and 
due to water quality it is not probable that this is prime habitat for either Acropora palmata
or Acropora cervicornis. Acropora palmata does occur within the harbor, and 
approximately 1.97 acres of the hardbottom which may be impact is potential critical 
habitat. (Approximately 1 acre of hardbottom is periodically exposed a lowest ties or 
subject to heavy sedimentation along the sediment/hardbottom interface). Several 
Orbicella annularis, and one Dendrogyra cylindrus occur within the project foot print and 
these corals are listed on the Federal endangered species list in 2014. The area is also 

Habitat for the Nassau Grouper (Epinephelus striatus) which was listed in 2016.
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As noted here the hardbottom at the hardbottom 
sediment interface is heavily sediment coated 
and not suitable critical habitat.

It is probable that additional impacts will occur 
due to vessel movements, the use of spuds and 
turbidity created during the project.

Both the seagrass, which is essential fish 
habitat and forage habitat to endangered sea 
turtles, and the corals which are also essential 
fish habitat will be transplanted outside of the 
area of impact.  Corals and seagrass will not 

only be transplanted out of the footprint but also out of the anticipated impact footprint.

Due to the in water work filling and block placement for the bulkhead wall it is anticipated 
that there will some short-term water quality impacts.  Stringent sedimentation and erosion 
control methods will be implemented and a water quality monitoring plan will be 
implemented during construction.

VI.2 General Description of Area to be Impacted 
Despite repeated disturbance and alterations over the years Charlotte Amalie Harbor still 
supports a diverse and abundant benthic community. While there are areas of uncolonized 
or minimally colonized course sand or silty muddy sand in the inner reaches of the harbor, 
there are also densely colonized seagrass beds and algal meadows and even hard bottom 
areas which supports a coral and sponge community.  Most of the species present are 
those more suited to high turbidity environs.

The NOAA NOS Benthic Habitat Map Panel 10 (Figure 5) shows Reef/Colonized Bedrock 
at the rocky points within the project area, the dense continuous seagrass beds just to the 
west of the pump house, less dense seagrass beds to the west and the mud bottom further 
offshore and to the east of the pump stations.   This mapping was found to be fairly 
accurate during the benthic surveys that were conducted in 2008 and 2012.
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Figure 5 - Benthic Habitat Map Tile 10 showing the proposed project area.

To the west of Hospital Gade to Long Bay Road is colonized by seagrass (Thalassia 
testitudinum) varying in density between 30-100 percent of total bottom coverage.  The 
denser seagrass extends farther to the west than as depicted in the NOS benthic habitat 
map.  The hard bottom areas which extend from around the pump house and around the 
Virgin Islands Legislature building are colonized hard and soft coral species.  Extend 
beyond the hard bottom there are large scattered coral heads including Siderastrea 
siderea, Diploria strigosa and Orbicella annularis.

VI.3 Methods 
Surveys were conducted within the project area in 2008 and in March, April and May of 
the 2012.  The surveys were conducted by snorkeling where water depth are less than 
1.5 feet and by diving where water depths are 2 feet and deeper.  Transects were 
conducted both parallel and perpendicular to the shoreline and meter squares were used 
to assess percent covers along the transect lines (Rogers, 1994).  A hand-held Garmin 
Montana handheld GPS was placed in a water proof case and use to delineate the habitat 
types.  The benthic habitat maps are provided below in Figures 6 and 7, the transect line 
locations are found in Figures 8 and 9 and the results of the transects analysis are found 
in Table 3 (page 8).
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Figure 6 - Benthic Habitats found offshore of the project area east of Legislature.

Figure 7 - Benthic Habitats west of the V.I. Legislature.
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Figure 8 - Location of benthic transects conducted in 2012 to east of legislature

Figure 9 - Benthic Transections west of VI Legislature Building
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VI.4 Findings 
To the west of Hospital Gade to Long Bay Road is colonized by seagrass (Thalassia 
testitudinum) varying in density between 30-100 percent total bottom coverage.  The 
grassbeds are intermittently intermixed with algae (Halimeda, Udotea, Avrainvillea, 
Dictyota, Penicillus, Udotea).  There are several areas where Halimeda, Udotea or 
Penicillus are the dominant cover. A portion of the shoreline is bulkheaded from the 
Legislature Building to where the riprap begins in front of the Federal Building within this 
area and there is coral rubble and cobble immediately along the shoreline, this is minimally 
colonized by corals (Siderastrea siderea and S. radians) and algae.  

Where the culvert discharges at Hospital Gade there is a large minimally colonized area 
which is created by turbulence of the culvert discharge, a large accumulation of aluminum 
cans rolling around on the bottom and deposition of sediment.  This area is minimally 
colonized by algal species.  To the east of the sediment delta the seagrass become dense 
and continuous.  To the east approaching the pump house there are coral heads (Diploria 
strigosa, Stephanocoenia michilini, and Siderastrea siderea) widely scattered within the 
seagrass.   The riprap which begins at the Federal Building has become coral colonized 
and Diploria strigosa, Orbicella annularis, Porites astreoides and Siderastrea siderea are 
present.   The density of corals increases to the east.  And as the shoreline nears the 
pump house the bottom becomes rocky and there are coral colonized boulders and large 
coral heads. Diploira strigosa, Stephanocoenia michilini and Siderastrea siderea are found 
as large free standing heads, and the boulders and rocky substrate is colonized by Diploria 
strigosa, Stephanocoenia michilini, Siderastrea siderea, S. radians, Porites porites and 
Porites astreoides.

To the east of the pump out the riprap resumes along the shoreline and again is minimally 
colonized by Siderastrea siderea and S. radians.  Off shore of the riprap as shown on the 
NOS habitat map is a muddy bottom with minimal algal colonization.

Continuing to the west beyond the hard bottom the bottom becomes muddy and there is 
minimal algal colonization by Halimeda, Udotea, Avrainvillea, Dictyota, Penicillus, Hypnea
and Laurencia.

The bulkhead which runs the remainder of the project area has an occasional Siderastrea 
radians, or Siderastrea siderea all of which noted we encrusting and the largest was 8” in 
diameter.  Most were 6” and under. One Diploria strigosa was noted.

VI.5 Impact of Roadway Improvements 
The project involves direct (Figure 10) and indirect impacts (Figure 11) to the marine 
environment.  The project will be directly impacting 8.57 acres of submerged aquatic 
habitat.  A total of 1.15 acres of seagrass (Thalassia testudinum), 2.97 acres of coral
colonized hard bottom and 4.45 acres of mud bottom which is sparsely colonized mud 
bottom.  No endangered corals were noted in the area and due to water quality, it is not 
probable that this is suitable habitat for either Acropora palmata or Acropora cervicornis.
However, Montastrea annularis, one Dichocoenia stokesii and one Dendrogyra cylindrus
occur within the project foot print and these corals were listed on the Federal endangered
species list in 2014. This also impacts habitat for Nassau Groupers (Epinephelus striatus)
which were listed in 2016.  This grouper was noted in the project area during surveys of 
the area.
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Figure 10 - Direct impact to Benthic Habitat.

Figure 11 - Indirect impact to Benthic Habitat.

Both the seagrass and coral, which are essential fish habitat and forage habitat to 
endangered sea turtles, will be transplanted outside of the area of impact.  Corals and 
seagrass will be transplanted out of the project footprint as well as the anticipated impact 
footprint which is anticipated to extend 10 ft. beyond the footprint.  

Due to the in-water work block placement for the bulkhead wall and fill placement it is 
anticipated that there will some short-term water quality impacts.  Stringent sedimentation 
and erosion control methods will be implemented and a water quality monitoring plan will 
be implemented during construction.
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VII. MITIGATION WORK PLAN 

VII.1 Corals 
First divers will collect those corals and sessile invertebrates that colonize riprap, cobbles 
and rocks within the footprint that are of a small enough size to allow hand carrying. Divers 
will wear disposable gloves while working with corals and keep any coral that appear 
unhealthy or diseased away from other corals.  If a coral is handled that appears unhealthy 
or diseased gloves will be changed prior to working with other corals.  The corals will be 
placed in underwater bins and these bins will be placed on a transport tray suspended 
underneath the vessel which will be used to relocate the corals.  Once the tray is full, the 
vessel will slowly motor to the recipient site. Once on site the corals in their baskets will 
be carried by divers to the seafloor.  The coral encrusted rocks and rubble will be placed 
in the recipient site in such a fashion that the rock is stable and will not be subject to 
movement.  Care will be taken so that these transplanted materials will not impact existing 
organisms at the transplant site.

Using lift bags, and ropes divers will lift and transport larger coral colonized rocks, coral
heads and uncolonized coral boulders on to a transport tray which has been placed on 
the seafloor. The tray will be then lifted with lift bags to the harness below the vessel and 
firmly secured to the vessel.  The vessel will then slowly carry the organisms to the 
recipient site.  Once on site lift bags will be attached to the tray and it will be released from 
the vessel and the tray will be carefully lowered to the seafloor.  Once on the seafloor the 
boulder or coral will be lifted by lift bag and then placed in its new location.   When attaching 
the corals to the lift bags ropes will be placed so that they avoid live coral tissue.  If 
necessary, a plate may be placed underneath the coral so that it lifted without the tissue 
being impacted by the ropes.

Individual corals that are attached to the pavement or to rocks or boulders that cannot be 
moved will be removed with chisels.  This includes small head and plate corals.  These 
corals will be collected in bins and then placed on the underwater transport tray under the 
vessel.  Once the tray is full, the vessel will slowly motor to the recipient site.  The bins will 
be carried by divers to the seafloor.  These corals will then be fixed in placed in their new 
locations with either two-part underwater epoxy, which sets in a matter of minutes 
(Slashzone) or hydraulic cement.   The base of the coral will be carefully cleaned with a 
wire brush and the new substrate will be cleaned to remove algae and any other material 
which might interfere with the adhesion of the epoxy or cement. The new locations will 
either be existing uncolonized coral boulders or rubble or bedrock. The coral will be 
carefully placed and held until the epoxy or cement starts to set.

The recipient site is located to the south, the area is a similar habitat type with bedrock 
and dead coral substrate and has similar water depth to the area from which the corals 
will be taken (0’-10’). The area is typically less turbid than the site from which the coral 
are being transplanted from.  The area is more open and has more current.

There are a number of large coral rock boulders which are scattered off of the rocky 
headlands which lie within the impact and potential impact foot print which are not 
colonized some of which are over a meter in diameter. This is illustrated on Figure 12. 
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Figure 12 – Uncolonized Coral Boulders

Recipient Site Condition Notes/Observations

1 Large coral boulder with no 
colonization.

2 Large boulder with heavy 
sediment coat

3 Large boulder with heavy 
sediment coat

These boulders will make excellent habitat once relocated to an area less subject to 
sedimentation.

To minimized hardbottom, and critical habitat impact, all of these uncolonized boulders 
will be relocated and stabilized and should make excellent substrates for corals, including 
ESA listed species and EFH species of concern

There are approximately 25 boulders that can be moved with a surface areas ranging from 
100 sq. ft. to 250 sq. ft. each for a reduction of critical habitat impact of 5,000 sq. ft. leaving 
1.86 acres of critical habitat impact.
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VII.2 Seagrass 
The footprint of the containment area will be delineated on the seafloor utilizing rebar 
stakes and ropes.  

Two methods of seagrass transplant may be utilized depending on the consistency of the 
substrate.  If the substrate proves to be very coarse and sandy, the seagrasses rhizomes 
will be carefully removed from the sand in as long of runners as possible.  Care will be 
taken to not break hair roots and rhizomes.  These runners will be collected in large 
baskets and carried underwater to the tray beneath the boat for transport.  The baskets 
will be covered to prevent the loss of seagrass during movement.  Once at the recipient 
site trenches will then be excavated for the rhizomes and the grasses will be carefully 
replanted with care taken to make sure the rhizomes are sufficiently buried.   Seagrass 
staples will also be used to help stabilize the new runners in place.

If the sediment is found to be sufficient consistency to be relocated with the grass, large 
sodding squares will be cut from the beds and the sodding units will we placed on large 
metal trays (8’x4’) and carried utilizing lift bags to the boat for transport to the recipient site
where they will be placed in depressions excavated to receive them.  The seagrasses will 
be covered during transport to avoid grass and sediment loss.  The planting units will be 
planted abutting one another to aid in the stability of the newly planted bed.  Seagrass 
staples will be utilized to stabilize the planting units. 

Both of these methods have been found to be very successful in previous transplanting 
efforts. 

During the transplanting activity, all invertebrates encountered within the area of impact, 
conch, starfish and if possible lobster and other small invertebrates will be relocated. It is 
however probable that not all juveniles will be found and relocated.   Fish species will be 
able to leave the area as impacts occur and there are abundant seagrass beds and coral 
colonized hard bottoms to the south in the harbor to which they can relocate.  Many of the 
smaller fish may inadvertently be transplanted as corals and seagrasses are moved.  
During previous transplants, wrasses and damsels frequently followed corals into baskets 
and move with the coral to the new site.

During construction the spudding impacts of barges will be monitored and seagrass which 
has been torn loose due to spudding impacts will be collected and transplanted into the 
mitigation area.  Also spud holes will be filled to prevent the entrapment of invertebrates.

While the seagrass which is within the impact zone of wave turbulence would also be 
transplanted reducing the seagrass within the spudding footprint, there would still be 
seagrass beds which fall within the barge spudding areas.  It would not be practical to 
move all the seagrass from this area as that the spuds would only be impacting a fraction 
of that area.  The spuds would impact their footprint and depending on the movement of 
the barge in the waves a few inches surrounding the hole.  The bay is well protected but 
wind chop is a common occurrence within the bay and could result in some slight 
movement of the barge and there will therefore result in an overall diameter of impact of 
20 inches to 24 inches for each spud.   The number of spudding cannot be accurately 
predicted, but as much as 0.01 acres (450 square feet) of additional seagrass bed may 
be impacted.  To mitigate for the spudding impacts and the impacts of the relocated 
moorings which cannot be avoid a debris cleanup of 0.3 acres is being implemented in 
the adjacent harbor and is describe below.
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VII.3 Additional Mitigation 
In order to protect not just the transplanted organisms but also the existing seagrass and 
corals to the west of Hassel Island, two mooring buoys will be installed to be used by 
boaters (charter and recreational) who frequent the area.  These moorings will protect 
approximately 6,000 sq. ft. of coral and seagrass habitat. These mooring buoys will be 
placed at 18° 19.913'N 64° 56.258'W, and 18° 19.903'N 64° 56.247'W

Additional informational buoys will be placed off of Triangle Reef (18° 18.935'N 64° 
55.168'W, 18° 18.894'N 64° 55.024'W, 18° 18.787'N 64° 55.045'W, 18° 18.719'N 64° 
55.085'W, 18° 18.859'N 64° 54.911'W, 18° 18.809'N 64° 54.943'W, and  18° 18.760'N 64° 
54.872'W) at the entrance of the harbor.  This Reef, illustrated on Figure 13, is periodically 
hit by vessels trying to cut inside the reef to the harbor.  Ferries have had to be cut off this 
reef.  This reef is critical habitat and has Acropora palmata, Acropora cervicornis as well 
as all three Orbicella species, and Dendrogyra cylindrus. Nassau Grouper (Epinephelus 
striatus) also were noted on this reef. The informational buoys will be installed on helix 
anchors and have floated lines to not impact the seafloor.
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Figure 13 – Triangle Reef Condition

Acropora on Triangle Reef.
An Acropora which has been knock loose by 

a vessel.

A large branch of Acropora which has been 
broken off and fallen into a grotto.

A large Diploria lies in the sand, divers 
turned it over and it still has viable tissue.

This large Siderastrea has been knocked 
into one of the grottos, it can be reattached 

onto the rock substrate.

The grottos has numerous corals which have 
been knocked off the reef.
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Figure 13 – Triangle Reef Condition (Continued)

Corals are loose all over the crest of the reef. This vessel lost not only its prop but its shaft 
as well.

By placing information buoys on this reef, it will protect more than 2 acres of shallow critical 
habitat that is subject to vessel strikes.  Proposed location of the buoys are illustrated on 
Figure 14.

A part of the compensatory mitigation for critical habitat a restoration project will be 
undertaken which will repair existing vessel strike damage on the reef.  There are 
scattered broke corals which are still viable which can be re-attached to the substrate so 
they are not lost when storms occur and they are flipped over. Loose corals will be 
reattached within the more than 2 acres of critical habitat. 

Figure 14 - Proposed Informational Buoys on Triangle Reef
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Eight Information signs will also be placed along the waterfront lookouts to inform visitors 
of the resources within the harbor and educate them on the importance of protecting the 
marine environment. VIDPW will coordinate with NMFS on the signage. The informational 
signage describes the habitat types and the types of species which use the habitats and 
their importance in fisheries.  

Additionally, four (4) information buoys (coral 18° 19.535'N 64° 55.788'W and 18° 
19.494'N 64° 55.820'W and seagrass 18° 19.934'N 64° 56.337'W and 18° 19.929'N 64° 
56.287'W) will be placed to protect the transplant zones. The informational buoys will be 
placed on helix anchors and floating lines will be used to protect the seafloor.  Two mooring 
buoys will be placed to the west of Hassel Island where tour boats typically anchor to 
access the small beach area.  These two mooring buoys will protect 6000 sq. ft. of existing 
seagrass resources.

In order to compensate for spudding impacts and mooring impacts that cannot be avoid a 
debris cleanup will be undertaken within the harbor in the adjacent SAV.  There are boat 
pieces, chairs, plywood, clothing, tires and trash found within the mooring field adjacent 
to the eastern end of the project in the SAV.   Divers will collect the debris from the adjacent 
mooring field which total a minimum of 1,500 square feet of bottom disturbance within a 
0.3-acre area.

VIII. MAINTENANCE PLAN 
Divers will survey the coral recipient site on a bi-weekly basis for the first two months after 
the transplant to ensure that the corals have not become unattached or shifted.   If for any 
reason the corals become loose or move, they will be re-situated and or reattached.  After 
the first two months the corals will be monitored on a monthly basis, making sure that the 
rocks have remained stable and not shifted, and that corals and sponges have not come
loose. If necessary corals will be repositioned and re-attached.

Divers will survey the seagrass recipient site on a monthly basis, making sure that the 
seagrasses have not become uprooted and will re-bury seagrasses that are coming loose 
from the substrate.

In order to help protect the transplanted organisms, two informational buoys will be 
installed at each site informing boaters not to anchor at these locations due to the 
presence of shallow seagrass beds or coral reefs.

IX. ECOLOGICAL PERFORMANCE STANDARDS 
In order to objectively evaluate the mitigation project ecological performance standards 
must be established.  The object of this mitigation is to minimize impact to benthic 
resources which provide high quality habitat to protect marine species.  The performance 
standards will include viability of the transplanted corals and seagrass as well as their use 
by protected species.  

It is the intent of this transplanting program to obtain a minimum of 85 percent survival of 
the transplanted corals and seagrasses.  The Virgin Islands Public Works Department is 
committed to put forth the greatest effort to see that the relocation is successful and that 
they obtain the greatest potential survival of transplanted organisms.  Coral Transplants 
in the VI have been very successful with survival rates in the 95 percent range
((Frederiksted Pier Extension, Enighed Pond, Mangrove Lagoon WWTP Outfall).  The only 
time survival has fallen below that mark is when black band disease has spread across 
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the reef area damaging both the recipient site corals and the transplanted corals (this 
occurred 2 years into the Crown Bay Marine Terminal Coral Transplant).  Seagrass 
transplants are less successful.  The best way to guarantee survival of seagrass is to 
transplant the seagrass in the largest sod units as possible and place them in blowouts in 
existing beds (Richmond Channel Dredging, Charlotte Amalie Harbor Dredging, Molasses 
Dock Expansion).  Plugging seagrass in small plugs or planting seagrass in areas that do 
not already have existing beds, have had marginal and poor results (IRF’s original 
Molasses Dock construction transplant).  Transplanting in to anchor and prop wash scars 
are the most successful since the seagrass can be transplanted and completely fill the 
“hole” leaving no edge for erosion.  When blowouts are completely filled this also limits the 
potential for erosion and there is usually very limited seagrass loss.  Seagrasses can also 
be transplanted at the trailing edge of blowouts if the blowout cannot be completely filled 
and this improves the viability of the transplant.

X. MONITORING REQUIREMENTS 
Monitoring the compensatory mitigation project site is necessary to determine if the project 
is meeting its performance standards and to determine if measures are necessary to 
ensure that the compensatory mitigation project is accomplishing its objectives.

As per the guidelines set forth in §230.96 Monitoring the mitigation project will be 
monitored for a minimum period of 5 years.   The monitoring will take place along two 
schemes the monitor of the transplanted corals and seagrass and the monitoring of the
preservation area to see if alterations can be proposed which will make them higher quality 
habitat for protected species.

In total twenty-five percent of the transplanted corals representative of all the species and 
all sizes classes of corals relocated will be marked with numbered tags for monitoring.  
The same number of corals of the same species and size class already at the transplant 
site will also be monitored as controls.  These corals will be marked and surveyed at the 
conclusion of the transplant.  The marked corals will be surveyed for health and 
photographed on a monthly basis for the first twelve (12) months. Maintenance will also 
continue throughout this time to ensure that corals reattach to the new substrate. Twenty-
five (25) re-attached corals representative of the species and size of the corals re-attached
will also be marked and monitored on Triangle Reef. Twenty-five corals of the same 
species already on Triangle Reef will also be monitored as controls.  All photographs will 
include location and scale as well as the description of the health of the corals 
photographed. Corals will then be monitored every two months for the next two (2) years
and then every six months for the following 2 years.

If at any time during the monitoring degradation of the corals is noted, these corals will be 
compared to those within the other monitoring quadrats and corals in areas outside the 
impact area of the transplant project.   This information will be used to determine whether 
the degradation of the corals is due to the transplant, activities).    If the corals appear to 
be stressed due to the transplant, the reason for the demise will be assessed, poor 
positioning, sand scour, light attenuation, etc.  If necessary, the coral or sponge will be 
repositioned.  Every effort will be made to save the coral or sponge.  If the degradation is 
seen both in the project area non-transplanted corals and the transplanted corals, the 
reason of the demise will be assessed.

Twenty quadrats will be established within the seagrass recipient site, these will be 
marked with PVC stakes and with numbered tags. Twenty seagrass quadrats will also be 
established in the surrounding natural beds. The marked quadrats will be sampled and 
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photographed on a monthly basis for the first 12 months and then will then be monitored 
every two months for the next year and then every six months for the following 3 years.  
Maintenance will continue to occur as necessary throughout the monitoring period to 
ensure that the transplant is successful.

If at any time during the monitoring degradation of the seagrass is noted, the transplanted 
seagrass will be compared to the 5 control seagrass quadrats described above outside
the impact area of the project.   This information will be used to determine whether the 
degradation of the seagrass is due to the transplant activities.    If the seagrass appears
to be stressed due to the transplant, the reason for the demise will be assessed, poor 
positioning, sand loss, light attenuation, etc.  If necessary, the seagrass will be replanted.
Every effort will be made to save the seagrass.  If the degradation is seen both in the 
project area non-transplanted seagrass and the transplanted seagrass, the reason will be 
assessed for the demise.

The results of the monitoring will be delivered to the agencies including NMFS PRD, NMFS 
EFH, COE, and COE within two weeks of the monitoring period.  If negative impacts are 
noted the agency will be notified by phone and by email within 24 hours.  The agency and 
NMFS will be apprised of what steps are being taken to identify the impact and rectify the 
problem.  The agencies including NMFS will be provided a detailed report on the steps 
that are taken and the results of those actions.

A report will be prepared upon completion of the cleanup project documenting what has 
been collected and showing the areas from which the debris has been cleared.  One year 
following the cleanup a subsequent survey will be made to look at the recolonization of 
the areas which were cleared and a report will be provided to the agencies documenting 
the recovery of these area.

XI. LONG TERM MANAGEMENT PLAN 
Navigational buoys will be placed at both recipient sites and Triangle Reef notifying
boaters of the presence of important resources and the need for caution while boating and
requesting that the boats not anchor.  Two mooring buoys will be placed near the seagrass 
transplant site to protect the area from future anchor damage.

XII. ADAPTIVE MANAGEMENT PLAN 
In the event that there are difficulties will mitigation as planned or additional unanticipated 
impacts occur the Virgin Islands Department of Public Works is prepared to take additional 
steps to see that compensatory mitigation is achieved for both ESA species and EFH.  If 
necessary extended monitoring and maintenance or additional marking of the site will be 
undertaken in order to meet the mitigation goal.

If the mitigation goal of 80 percent survival at the end of five years is not met, the applicant 
will prepare a detailed report of why the mitigation was not successful and VIDPW will 
meet with the permitting agencies and coming up with additional compensatory mitigation 
to meet the mitigation goal.

XIII. FINANCIAL ASSURANCES 
Virgin Islands Department of Public Works is committed to conduct this compensative 
mitigation plan and will guarantee that the mitigation plan, maintenance, and monitoring 
will occur as proposed. Virgin Islands Department of Public Works will secure a 
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performance bond if required in the amount of the cost mitigation program, $928,000.00,
and subsequent monitoring throughout the implementation and monitoring period. The 
bond will follow the guidelines set out by the U.S. Army Corps of Engineers Regulatory 
Guidance Letter No. 50-1, 14 February 2005, SUBJECT: Guidance on the Use of Financial 
Assurances, and Suggested Language for Special Conditions for Department of the Army 
Permits Requiring Performance Bonds.
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Veterans Drive (Route 30) Improvements – Mitigation and Monitoring Plans

Appendix B – Acoustic Monitoring Plan



Acoustic Impact Minimization
and Protected Species Protection Plan

Piles may be driving as a part of the Veterans Drive Improvement Project.  This could
result in the esonification of the waterfront during the pile driving activities. The area is
an active harbor and as such it is already subject to some sound impacts.  The high
pitched whine of outboard motors going through the harbor and the deep lower range
sounds of the ferries and cruise ships are intermittently present.

US Fish and Wildlife Service (USFWS) and the National Oceanic and Atmospheric
Administration’s (NOAA’s) National Marine Fisheries Service (NMFS), have developed
threshold values, values that elicit some response from a target species, for making effect
determinations for Endangered Species Act (ESA) listed species as follows:

� Detectability threshold (where the noise is detectable, but reactions are not
observable).

� Alert and disturbance threshold (alert is where the noise has been identified by
the target species, interest is shown; disturbance is where the target species shows
avoidance of the noise by hiding, moving, or postponing feeding).

� Harassment/injury threshold (where the target species is actually injured).

NMFS’s current thresholds for impulse noises (ex. impact pile driving) and non-impulse
noises (ex. vibratory pile driving, dredging, etc.) for marine mammals are listed in the
table below.

Note based on the estimates above that Christiansted Harbor most probably already
within the 113-130dB range and the current activities may already be causing behavioral
disruptions.



Based on recommendations of the Fisheries Hydroacoustic Work Group (FHWG) in June
of 2008, the current sound thresholds from impulse noises (such as pile driving) that
cause injury to fish are:
� 206 dBPEAK
� 187 dB cSELfor fish > 2 grams
� 183 dB cSEL for fish < 2 grams

The threshold for behavioral impacts for all fish is 150 dBRMS (FHWG 2008).

The  Nassau  Grouper  (Epinephelus striatus)  has  been  listed  as  a  threatened  species  and
does occur within the project area.

All three federal rare and endangered sea turtle species are known to occur in the offshore
waters  of  St.  Thomas  and  could  be  found  within  the  Charlotte  Amalie  Harbor.   These
include: hawksbill (Eretmochelys imbricata), leatherbacks (Dermochelys coriacea) and
green turtles (Chelonia mydas).   Abundant foraging habitat for both hawksbill and green
turtles occurs in and immediately adjacent to the proposed project area.

Sea turtles have been sighted within the project area on several occasions.  It is not
anticipated that the project or pile driving will result in direct injury to these species but it
is probable that this could result in changes to their behavior if they were to come into in
the area.  It is probable that they would be stressed by the noise

While DPW will make every effort to see that a vibratory hammer is used it is possible
that an impact pile driver may be required due to underlying rock.  It is not anticipated
that the pile driving would result in direct injury to these species but it is probable that
this could result in changes to their behavior if they were to come into in the area.  It is
probable that they would be stressed by the noise.  In order to minimize that impact to sea
turtles and all of the other protected species mitigation measures will be implemented to
minimize the noise that will be created during impact pile driving if required.

Proposed Minimization Methods

The following measures will be implemented to minimize impacts to protected species of
sea turtles, and marine mammals and fish and invertebrate species.

A 500-m safety zone shall be established around the work area for sea turtles and marine
mammals.  Trained observers will be used to visually monitor the safety zone for at least
30 minutes prior to beginning all noise creating in-water activities (i.e. pile driving)

If at any time a sea turtle or marine mammal is observed in the safety zone the operation
will be shut down until the animal has left the safety zone of its own volition.

Observations for protected species will occur at least twice a day to maintain watch for
animals in the area.  If at any time an animal is observed in the safety zone during the



noise creating in-water activity, work shall cease until the animal has left the area of its
own volition, or coordination with a DPNR representative has occurred, if the animal is
injured.

Records will be maintained of all sea turtle and marine mammal sightings in the area,
including date and time, weather conditions, species identification, approximate distance
from the project area, direction and heading in relation to the project area, and behavioral
observations.  When animals are observed in the safety zone, additional information and
corrective  actions  taken  such  as  a  shutdown  of  pile  driving  equipment,  duration  of  the
shut-down, behavior of the animal, and time spent in the safety zone will be recorded.
Reports will be provided to NMFS, COE, and CZM on a monthly basis.
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Revised Water Quality Monitoring

Veterans Drive (Route 30) Improvements
St. Thomas U.S. Virgin Islands

1. Introduction
The following is the proposed monitoring program for the construction of the Veterans Drive (Route 30) 
Improvements in Charlotte Amalie, St. Thomas, U.S. Virgin Islands.

The Virgin Islands Department of Public Works (DPW) is proposing to make improvements to Veterans 
Drive (Route 30) between Hospital Gade and Long Bay Road. The project has been segmented in phases 
for construction purposes.  Below are the limits of each phase:

• Phase 1 limits are from Tolbod Gade to Long Bay Road Lane, a total distance of 0.70 miles. 
This phase will be subdivided in two sub-phases; 1A and 1B.

• Phase 2 limits are from Kronprindsens Tvaer Gade (Windward Passage Hotel) to Tolbod Gade, 
an approximate distance of 0.48 mile.

The improvements to Veterans Drive are needed to help alleviate traffic congesting along the waterfront.  
Improvements have been implemented further to the west on Long Bay Road and are ongoing near Mandala 
Circle.  These improvements have made significant stride towards lessening the congestion which occurs 
due to cruise ship activities, port traffic, and Veterans Drive being the main thoroughfare servicing the town
of Charlotte Amalie.  Further expanding the four-lane roadway will greatly enhance the visitors’ experience 
on St. Thomas and will improve traffic flow to and from the town of Charlotte Amalie.  The improvements 
include the development of a landscape promenade along the waterfront for the enjoyment of visitors and 
residents alike.

1.1. Potential Impacts
The project directly impacts 8.57 acres of benthic habitat within the Charlotte Amalie Harbor.  This includes 
1.15 acres of seagrass and 2.97 acres of hard bottom with scattered coral colonization. The project involves 
both dredging and filling.  The dredging will be done to remove soils of poor structural quality within the 
fill area.

In order to mitigate these impacts, corals and seagrasses within the proposed roadway improvement area
(which extends beyond the direct construction impact area) will be transplanted prior to construction.  
Improvements to drainage structures along the waterfront will also be made to help improve water quality 
of runoff into the bay.

In any marine construction the potential for physical damage to marine life and degradation of water quality 
exist. When sediments are suspended in the water column through disturbance of the seafloor these 
suspended sediments add to the turbidity of the water.  The lowering of the transparency of seawater can 
greatly affect sessile marine organisms that rely on the transmission of the light for their existence.  Settling 
sediments can also smother coral colonies and prevent larval sediment of reef organisms.  

Two sediment samples were taken along the route of the Veterans Drive Improvements to assess potential 
impacts of dredging within the area to remove poor quality sediments before filling.  The locations of 
sampling were those areas most likely to be impacted by upland runoff.
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Samples were analyzed for heavy metals, mercury, pesticides, PAH, hydrocarbons and PCBs.  Elutriate 
testing was also done to access the potential impacts of suspending the soils in the water column during 
dredging.

The result of the sediment analysis can be compared against NOAA’s Sediment Quality Guidelines.  NOAA 
has established Effects Ranges where adverse effects were identified. From the ascending data tables, the 
10th percentile and the 50th percentile (median) of the effects database were identified for each 
contaminant. The 10th percentile values were named the “Effects Range-Low” (ERL), indicative of 
concentrations below which adverse effects rarely occur. The 50th percentiles were named the “Effects 
Range-Median” (ERM) values, representative of concentrations above which effects frequently occur.

No hydrocarbons were detected in either soil sample.  Both samples had extremely high Aluminum levels 
at 6800mg/kg and 7000mg/kg for station 1 and 2 respectively.  But only 21ppb was released into the water 
column during the elutriate test for Station 1 and no aluminum was released into the water column at station 
2. This was not surprising based on the number of aluminum cans that are present in both areas.  Aluminum 
is not listed on the Effects range tables.    Copper was higher than the ERL of 34ppm for both samples but 
well under the ERM of 270ppm at 45mg/kg (ppm) and 50mg/kg(pp) for stations 1 and 2 respectively.  Zinc 
right at the ERL of 150ppm for station 1 and only slightly above it at 170ppm at station 2.  The ERM for 
zinc is 410ppm.  PCBs were not detected in either sample.

The dredging of the material and its disposal in an appropriate upland area should have a negligible impact 
on water quality and the environment. No special testing during dredging should be required.

The upland construction and development also has the potential to impact marine water quality. This will 
result in exposed loose soils and an increase in the potential for sedimentation and erosion. A stringent 
sedimentation and erosion control program and a Storm Water Pollution Prevention Plan have been 
prepared and will be implemented to help abate this potential impact. The erosion and sediment control 
devices include floating turbidity barriers along the harbor within the construction limits surrounding areas 
of work and de-watering, silt fences and or fiber rolls along the edge of on-going terrestrial construction 
phase, stabilized construction entrances equipped with soil tracking prevention device, rock bags or 
synthetic bales for inlet sediment control. 

The water quality monitoring plan also includes monitoring of settling sediments to look at the effectiveness 
of the sedimentation control and the quality of discharged waters and monitoring of the environmental 
resources within the area to look for sediment and turbidity impacts. The construction contractor, 
throughout the duration of the project, is responsible for installing, maintaining and inspecting all storm 
water erosion and sediment control measures.

Through careful planning and monitoring, such potential impacts can be minimized and abated. A
preconstruction benthic survey will be conducted to determine the exact number and location of ESA-listed 
corals within the in-water work footprint that will be relocated and within the general area adjacent to all 
temporary and permanent in-water work, including barge transit routes, barge anchoring locations, and the 
in-water footprint of the expanded roadway. In addition to being used to determine the number and location 
of ESA-listed corals to be relocated, the survey results will be used to determine whether there are other 
ESA-listed coral colonies adjacent to the in-water work footprint. If ESA-listed coral colonies are present 
adjacent to the in-water work footprint, these colonies will be surveyed as part of the implementation of the 
Water Quality Monitoring Plan. 



Water Quality Monitoring
Veterans Drive (Route 30) Improvements

3 | P a g e

1.2. Monitoring Plan Approach
In order to ensure that water quality is maintained this water quality monitoring program will be 
implemented during construction, this includes all in-water work including dredging, filling and 
dewatering, as well as the upland construction impacts on sedimentation and erosion. This plan will 
monitor turbidity and settling sediments to look at the effectiveness of the sedimentation control and the 
quality of discharged waters.  If any degradation of water quality is detected immediate measures must be 
taken to abate the impacts. This plan will also monitor the benthic community off shore of the proposed 
project site.

The purpose of this monitoring plan is to document any degradation in water quality or in the health of the 
benthic community and detail a course of action that can be immediately implemented to abate that 
degradation if significant changes are observed.

2. Water Quality Monitoring
Prior to the start of construction, a baseline of water quality conditions will be established. A total of four 
(4) sampling locations will be established around the waterfront and two (2) control sites one to the east 
and one to the west of the project area.  The monitoring samples will be collected in the areas most likely 
to be impacted by the project construction. The control sites will be located in areas which should be 
exposed by the same ambient conditions, but should not be impacted by the construction project.

At each site the turbidity expressed as NTUs will be taken in-situ and a sample will be collect to be analyzed 
for Total Suspended Solids (TSS). Samples will be taken on a weekly basis for two (2) months prior to the 
start of construction. Baseline data will be used to compare with data collected during the construction to 
help assess whether readings are a result of the construction project or are due to ambient conditions.

The site locations are illustrated on Figures 1 and 2.

Figure 1 - Water Quality and Environmental Monitoring Locations for Phase I
WQS represents Water Quality Sampling Station, CWQS is a Control Water Quality Station.
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Figure 2 - Water Quality and Environmental Monitoring Locations for Phase II
WQS represents Water Quality Sampling Station, CWQS is a Control Water Quality Station.

2.1. During Construction
During in water construction, four (4) samples will be taken around the area of in-water work as shown in 
the above figure. In water work will include dredging, filling, and de-watering of dredge spoils and of the 
fill area. Samples will be taken one (1) meter below the surface and will be analyzed by a Hach Turbidity 
meter.  Samples will be taken on a daily basis. During upland construction when in-water work is not 
occurring, water samples will be taken after rainfalls of ¼ and greater.  A digital recording rain gauge will 
be placed at the site.

The control samples will be utilized to determine whether elevated turbidity is a function of the project or 
due to ambient conditions. As per the Virgin Islands Code, visual depth visibility readings (Secchi disk 
measurements) should not fall below one (1) meter; NTU readings may not exceed three (3) NTU in class 
C waters. 

Baseline samples will be utilized to determine if elevated readings are the result of sea conditions.

Wind speed and direction, wave height and direction, and rainfall will be recorded at the time of sampling.

During construction, if the water samples show NTUs readings in excess of the allowable limits, 
Department of Planning and Natural Resources (DPNR), Division of Environmental Protection (DEP) and 
US Virgin Islands Department of Public Works (DPW) will be notified in writing.  The baseline samples 
will be utilized to determine if an increase in turbidity is a result of natural phenomena or if the monitoring 
sample is elevated above the ambient background as a result of the construction project. If it is determined 
that the elevated turbidity is the result of the construction, the source of the problem will be identified and 
methods worked out to reduce suspended sediments.  A representative must be on hand at the site at all 
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times who has the authority to implement sediment control devices, so that problems can be solve or 
resolved by the monitor, DPW, DEP, and DPNR.

3. Sediment Loading
3.1. Before Construction
Prior to the start of construction sediment traps will be placed off shore of the project site to determine the 
pre-construction sediment loading. Five (5) sediment traps will be deployed along each phase of the project.
The sediment traps will be double traps modeled after the methodology currently used by the National Park 
Service in St. John with a collection cup at the sea floor (to catch moving existing sediment) and one located 
approximately one (1) meter from the sea floor to catch newly introduced sediment from in-water work or 
from terrestrial runoff.  To establish a baseline, sediment traps will be collect bi-weekly for a period of one 
(1) month.

3.2. During Construction
Once earthwork or in-water work begins sediment traps will be sampled on a biweekly basis throughout 
the duration of construction.  The sediment trap results will be compared to the baseline figures and if the 
catchment is seen to increase over that seen during the baseline study, methods will need to be implemented 
to abate the loss of sediment into the marine environment or the re-suspension of sediment in the marine 
environment.  Studies have shown that sedimentation levels greater than 10 mg/cm2/day exceed Acropora’s
ability to recover.  The levels will not be allowed to approach this range.

DPNR, DEP and DPW will be notified in writing if elevated sediment trap readings are encountered.  The 
baseline samples will be utilized to determine if an increase in catchment is a result of natural phenomena 
or if the monitoring sample is elevated above the ambient background as a result of the construction project. 
If it is determined that the elevated turbidity is the result of the construction, the source of the problem will 
be identified and methods developed to reduce suspended sediments.  A representative must be on hand at 
the site at all times who has the authority to implement sediment control devices, so that problems can be 
solve or resolved by the monitor, DPW, DEP, and DPNR.

Elevated readings will require additional sediment controls to be put in place.  If the elevated readings are 
the result of terrestrial runoff, additional erosion control will have to be implemented.  If the additional 
catchment is due to marine activities, more effective sediment control will have to be installed. This may 
include additional turbidity barriers or changes in construction practices.

Selected locations for each phase of the project are illustrated on Figures 3 and 4. Traps have been 
concentrated near coral resources.
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Figure 3 - Location of Sediment Traps for Phase I

Figure 4 - Location of sediment traps for Phase II
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4. Environmental Monitoring
Fauna and flora that will be affected by the project shall be surveyed and monitored.  They are the true 
indicators of the water’s ability to sustain its current residents.

Ten (10) permanently marked modified meter square photo quadrats will be established within the area of 
potential impact off shore of each phase of the proposed project. Locations for the quadrats will be 
established when the baseline begins.

In hard bottom areas, the quadrats will be selectively placed within the areas of potential impact to 
encompass the greatest diversity of sessile organisms and flora, including coral and sponge species.

Metal pins will be inserted into the substrate to serve as markers for the camera stand to insure the exact 
relocation of the photograph in repetitive samplings. Organisms will be identified and quantified as to the 
percentage of cover and health prior to the commencement of construction.  The amount of viable living 
coral tissue cover, coral color, presence or absence of an excessive mucus coat, algal over growth, and 
sediment sloughing, will be used to determine health.  Any indication of disease will be noted and the 
agencies will be immediately notified. Seagrass quadrats will be marked with PVC poles and blade counts 
and presence of epiphytes and new growth will be assessed.

The quadrats will be established and monitored monthly for a period of two (2) months prior to the start of 
construction to establish a baseline.

The photoquadrats will be monitored on a monthly basis during all project construction including the in-
water work and the upland construction.  All visible changes will be documented and reasons for these 
changes assessed.  Coral health will be evaluated as to changes in coral color, amount of mucus, amount of 
sediment on the corals, and amount of algal growth and grazing marks will be noted.  Seagrass health will 
be evaluated as to changes in density, new growth and epiphytes.

A preconstruction benthic survey will be conducted to determine the exact number and location of ESA-
listed corals within the in-water work footprint that will be relocated and within the general area adjacent 
to all temporary and permanent in-water work, including barge transit routes, barge anchoring locations, 
and the in-water footprint of the expanded roadway. In addition to being used to determine the number and 
location of ESA-listed corals to be relocated, the survey results will be used to determine whether there are 
other ESA-listed coral colonies adjacent to the in-water work footprint. If ESA-listed coral colonies are 
present adjacent to the in-water work footprint, these colonies will be surveyed. These corals will be marked 
with numbered cattle tags and photographed on a monthly basis and their pictures and analysis of change 
in health will be documented in the monthly photoquadrat reports.

Photographs and detailed survey information containing the above listed parameters will be given to the 
Department of Planning and Natural Resources (DPNR), the Division of Environmental Protection (DEP), 
National Marine Fisheries Service (NMFS), Fish and Wildlife Service (FWS), the U.S. Army Corps of 
Engineers (ACOE) and DPW on a monthly basis.

5. Monitoring of Sedimentation and Erosion Control Devices
On a daily basis the individual selected as monitor will inspect the sedimentation and erosion control 
devices which have been installed for the current phase of the project.  If deficiencies in the devices are 
noted the monitor will immediately inform the construction manager of the issue.  The monitor will record 
the problem and the solution on the daily field sheet.  If the problem cannot be immediately addressed and 
if the construction activity is causing on going water quality degradation the activity must cease until such 
time the control measure can be repaired or replaced. If measures are found to be ineffective, more effective 
measures will need to be implemented.  The monitor, DPW and the contractor will work with DPNR and 
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permitting agencies to devise measures that will adequately prevent the degradation of water quality within 
the impacted area of the proposed construction on Veterans Drive.


