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1.00 NAME AND ADDRESS OF APPLICANT 

 
Virgin Islands Port Authority 
Carlton A. Dowe, Executive Director 
PO Box 1707, St. Thomas, VI 00803 
 
Tel:  340 774-1629 
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2.00 LOCATION OF PROJECT 

 
The proposed facility upgrade will take place on the north-central side of St. Croix at the north 
side of Christiansted on: 
 

Plot No. 10  
Water Gut Area, Reclaim Land 
Christiansted, St. Croix, USVI 
PWD 3382-A 

 
The proposed work area is bounded by: 
 
 North: Caribbean Sea 
 

East: King Cross Street, Christiansted 

South: Watergut Street, Christiansted  

West:  Watergut Housing, Christiansted 
 
 
See Location Map 
 
 

 
 

 
 

Location Map  
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3.00      ABSTRACT 
 
The Virgin Islands Seaplane Facility is located on Christiansted Harbor. The entire seaplane 
facility is on filled land and a majority of the improvements to the site were made in the 1960’s. 
The facility consists of a segmented cast-in-place concrete bulkhead with rubble and sand 
backfill. The bulkhead was not well built and over time various methods have been implemented 
to shore up the collapsing bulkhead.  There have been no significant efforts made to repair the 
bulkhead since that time. The ramps located on the western end of the property, closest to the 
location of three underground storage tanks, are collapsing because the sand/soil is being eroded 
from beneath them by wave action.  The three USTs and associated contaminated sands were 
removed in 1993. An assessment of contaminants and pollutants at the Leaking Underground 
Storage Tank (LUST) site at the Virgin Islands Port Authority’s Christiansted Seaplane Facility 
was conducted in August of 2011.  See Appendix B for the LUST Report. 
 
It was recommended the construction of a wall on the south and west sides to surround soil 
contaminated from fuel oil leaking from three former underground storage tanks (USTs).  
However, the scope of work was expanded to include the repair and/or replacement of the 
existing concrete gravity seawall as a result of localized failures and long-term maintenance 
issues.   
 
A closure report prepared by Fuel System Products as part of the US Environmental Protection 
Agency (USEPA) contamination removal process identified areas of contaminated soil that had 
not been removed and the future remediation actions that may have to be enacted. VIPA 
contracted Bioimpact, Inc. to identify the extent of remaining contamination and prepare a 
remedial action plan for USEPA approval.  The field investigations identified the extent of the 
contamination was identified and mapped by Bioimpact as shown below. 
 

 
Limits of contaminated soil (Bioimpact, 2012) 
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4.00 STATEMENT OF OBJECTIVES SOUGHT BY THE PROPOSED PROJECT 

 

The objective of the Proposed Project is to prevent further washing of contaminates into the sea 
and leaking to the south and west and to stabilize the bulkhead to avoid further collapse of the 
concrete sidewalk and aprons, localized failures of the bulkhead and improve long-term 
maintenance issues.  
 
It is proposed that the Objective be accomplished by: 
 

 On the south and west sides (upland sides) of the site, where wall depths do not have to 
extend below the active groundwater layer, a seamless concrete diaphragm wall will be 
constructed.  

 

 A steel sheetpile wall was selected to stabilize the concrete apron/ bulkhead on the north 
and east sides of the site. 
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5.00 DESCRIPTION OF THE PROJECT 
 

5.01 Summary of Proposed Activity 

The proposed activity consists of: 

 Constructing a below grade concrete wall on the south and west sides;  
 Constructing a sheet pile wall in the water along the existing bulkhead on the north and 

east sides; 
 Replace/repair the existing concrete apron along the bulkhead walls. 

 
The recommended plan identified in the Moffatt & Nichol’s Study consisted of constructing a 
seamless concrete diaphragm wall around the perimeter of the contaminated soil on the south and 
west sides.  A steel sheet pile wall immediately in front of the existing failing bulkhead wall was 
selected to stabilize the concrete apron/ bulkhead on the north and east sides of the site and to 
prevent further washing of contaminates into the sea. Contaminated soil outside the property 
limits would be removed and disposed of in a designated landfill.  See drawing below. 
 

 
 
5.02 Proposed Method of Construction  

On the south and west sides of the site, where wall depths do not have to extend below the active 
groundwater layer, a seamless concrete diaphragm wall will be used to contain any further 
migration of contaminants. A trench would be excavated to approximately 5 feet below existing 
grade using equipment such as a Hang Grab, and then pumped with a mixture of soil and 
bentonite. A mild reinforcing cage would be placed and a cement mixture using the tremie 
concrete method would be pumped to displace the soil mixture to create the final wall.  
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A steel sheet pile wall was selected to surround the contaminated soils and stabilize the concrete 
apron/ shoreline on the north and east sides of the site.  The steel sheet pile wall was will also 
stabilize the concrete apron/ bulkhead on the north and east sides of the site.  A cantilevered 
sheet pile with a section weight of 20 lbs./square foot was the minimum required section. At 
locations where the stiff arm mooring arm attached to the wall, the wall would be anchored using 
a tie-rod and soil anchor. A nominally 2-foot wide concrete capping beam at Elevation ±3.0 feet 
MLLW would be placed to align the sheet piles and transfer the loads evenly along the wall. 

The exterior alignment of the sheet pile wall will required the placement of gravel backfill to 
bridge the gap between the new wall and existing gravity wall. The area of impact will vary 
depending on the final alignment of the wall but approximately 1,450 square feet of sea bottom 
may be impacted. The Nationwide Permit from the USACE allows placement of a new bulkhead 
seaward of the existing structure if the footprint does not extend more than 18 inches seaward 
and the wall is 500 linear feet or less.  Based on the proposed exterior alignment, the replacement 
wall would fall under this authorization. 
 
5.03  Erosion and Sediment Control Methods 

The proposed project involves the driving of sheet piles immediately in front of the existing 
failing bulkhead wall and construction of a seamless concrete diaphragm wall.  During the sheet 
piling operation, turbidity curtains will encompass the work area.  Water Quality Monitoring will 
be done during the driving of the sheet piles, see Appendix C for the Water Quality Monitoring 
Plan. 

For the concrete diaphragm wall, a silt fence which will enclose the excavated area.  All 
stockpile material will be enclosed by a silt fence.  Excess material that is not contaminated will 
be disposed of at the WMA landfill.  Contaminated soil will be removed and disposed of in a 
designated landfill. 
 

5.04  Construction Schedule 

It is anticipated that construction will start four months after all permits are received.  Initially 
the sheet pile wall will be installed.  Upon installation, the concrete apron will be demolished and 
replaced.  It is expected that the construction of the concrete diaphragm wall will be done at the 
same time as the driving of the sheet piles.   
 

5.05 Drawings: See Appendix A 

Sheet Pile Wall Drawings 
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6.00   Setting and Probable Impacts on the Natural Environment 
 
 
6.01 Climate and Weather 

The Virgin Islands of the United States lie directly in the belt of sub-tropic easterly 
trade winds.  The climate is maritime tropical and is characterized by generally fair 
weather, steady winds, and slight but regular seasonal and diurnal ranges in temperature. 
 
Temperatures remain relatively constant throughout the year.   Temperatures normally range 
from 70 to 85 degrees, with a mean of 79 degrees.  Highest temperatures occur in 
August and September, and the lowest in January or February.  Seldom does the 
temperature drop below 70 degrees or rise far above 90 degrees. 
 
Lying directly in the path of the trade winds, the Virgin Islands generally receive an easterly 
wind. According to the U.S. Naval Oceanography Office, the easterly winds range from 11 to 20 
knots about 60 percent of the time.  Winds above 20 knots occur more frequently in winter than 
in other seasons. 
 
The islands are occasionally affected by tropical storms and hurricanes.  The generally 
acknowledged storm season occurs from August through October, with peak activity occurring 
in September.  At least 33 hurricanes, which have sustained winds over 74 miles per hour, have 
passed within 50 miles of the Virgin Islands since 1876.  Hurricanes Hugo and Marylyn, 1989 
and 1995, respectively, were both Category II hurricanes that struck the Virgin caused serious 
damage throughout the Territory. 

Orographic lifting of moist air over hilly terrain is the most common cause of rainfall in St. 
Croix. The amount of rainfall increases with increasing elevation. The total annual rainfall 
differs substantially at various locations throughout the island. The total annual rainfall is more 
than 50 inches in the northwestern part of the island, about 25 to 35 inches on the southwestern 
coast, about 40 to 50 inches on the south-central coast, and about 20 to 30 inches in the eastern 
part of the island. St. Croix's wettest period generally is from September to November, and the 
driest period is from January to June.  

 
6.02 Landform, Geology, Soils and Historical Landuse 
 
The entire seaplane facility is flat and mostly on filled land.  The soil stratigraphy is 
characterized by medium dense sand fill followed by layers of loose to very loose sands and 
clayey sands. Weathered volcanic rock fragments with stiff clayey sands generally occurs 
below the loose sands up to depths of 30 feet below existing grade. A more cohesive layer of 
weathered volcanic rock was identified primarily at the southeast and southwest corners of the 
property, at depths greater than 30 feet below existing grade. The medium dense sand fill in the 
upper 2 to 4 feet coincides with the fill material placed to create the extended concrete apron 
area and ramp seaward of the original shoreline. 
 
The property is ringed by soils classified as Glynn Gravelly Loam to the south, Urban Land to 
the east and Solitude Gravelly Fine Sand Loam to the west.  The site itself is classed as 
Ustorthents.  Ustorthenets soil is made up of areas that have been altered from their natural state 
by humans, such as filling land.  See Soils Map below. 
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Soils Map 
 

The entire seaplane facility is on filled land and a majority of the improvements to the site were 
made in the 1960’s.  None of the proposed work will alter the existing historical land use. 
 
 
6.03 Drainage, Flooding and Erosion Control 

6.03.1 Drainage 

The overall existing drainage pattern is from the south across the site to the north (sea).  
Elevations are from 3’ to 3.3’ from west to east along the south property line to 2.3’ to 2.7’ west 
to east along the bulkhead.  None of the work proposed will change the existing drainage 
patterns. 
 
6.03.2 Flooding 
 
The property is along the shore with elevations ranging from 2.2’ to 3.3’.  It is in Flood Zone VE 
which has a flood elevation of 19’.  The site will be flooded during major storms and hurricanes. 
 
6.03.3 Erosion Control 
 
Floating turbidity barriers shall be deployed during the sheet piling operation to avoid 
degradation of marine water quality and impacts to the marine ecosystem.  Water Quality 
Monitoring will be done during the sheet pile driving.   
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For the concrete diaphragm wall, a silt fence which will enclose the excavated area.  All 
stockpile material will be enclosed by a silt fence.  Excess material will be hauled to the WMA 
landfill to be used as landfill cover. 
 

 
 
 
6.04   Fresh Water Resources 
 
The proposed work will have no impact on Fresh Water Resources on the island of St. Croix. 
 

6.05   Oceanography 
 

6.05.1 Oceanography 

Seabed Alteration 
 
The project will result in changes in the seabed through the driving of sheet piles immediately in 
front of the existing bulkhead. 
 
Tides and Currents 
 
The Virgin Islands coastal areas are not subject to significant tidal ranges or tidal currents with 



 

 
Christiansted Seaplane Facility CZM Application             - 13 -           VI Port Authority 
   

 

an average tidal height of only a few inches and maximum tidal difference of approximately 12 
inches. Consequently, there is only very narrow intertidal zone due to this lack of tidal amplitude 
and the steepness of the island rising out of the sea.  Normal tidal ranges may be greatly 
exceeded during storm conditions, when a combination of lower barometric pressure at the ocean 
surface and storm winds amplifies the tidal crest.  St. Croix’s tides typically exhibit two ( bi-
modal) ‘peaks’ during the diurnal period (24-hour day), with the second (lesser) ‘peak’ with 
relatively small ebbs and flows  The mean tides range from 0.8 feet to 1.0 feet and the spring 
tidal ranges reach up to 1.3 feet   (IRF 1977).  The closest NOAA tidal station is located in 
Christiansted Harbor, St Croix, VI and is Station ID: 9751364.  This is located on the Gallows 
Bay dock at Latitude: 17° 45' N and Longitude: 64° 42.3' W.  The mean range is 0.69 ft. and the 
diurnal range is 0.74 ft.  Tidal data from the station is shown below. 

Tides as measured at tidal station 9751364 Christiansted Harbor 

 
The surface currents throughout the Caribbean are driven by the North Equatorial Current that 
runs through the islands west-northwest and then joins the Gulf Stream.  These currents change 
very little from season to season with the currents originating more from the south during the 
summer months.  Because of the shallowness of the Caribbean basin, less than 3200 feet, mainly 
surface water from the Atlantic flows through the islands (Figure 6.05.4).  Currents off shore of 
St. Croix average around 0.7 knots (IRF 1977) (Figure 6.05.5).  The current movements in 
Christiansted Harbor have been well documented.  Waves approaching from the northeast break 
on Long Reef and drive water into the harbor.  The water mass then moves to the east and flows 
out of the harbor on either side of Round Reef.  Out flow velocities have been measured between 
5 and 18 cm/sec under normal conditions.  Point Louise Augusta tends to protect the channel 
mouth and allows for outward flow even during periods of high wave action.   Current 
measurements were taken in 2003 in preparation of the permits for the Richmond Channel 
dredging over a period of six months in 4 locations.  The Richmond Channel is located to the 
north of the seaplane facility Current measurements were only noted to the west on two 
occasions out of 18 days sampled over 6 months.  The result of that sampling is shown below in 
table 6.05.1 below and the location of the sampling points is shown in Figure 6.05.1.  During the 
dredging of the Richmond Channel in 2007, currents were noted to change with the tides, wind 
and sea conditions depending on the location along the channel.  When seas are calm the currents 
can shift to the west with the rising tide.  When large seas or heavy winds push large volumes of 
water in the harbor a very strong easterly flowing current develops and is maintained even during 
the rising tide.  
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Table Error! No text of specified style in document..05.1 Currents measure in the Richmond Channel 
in 2003 

DATE NTU Currents m/s 1 2 3 4
1/28/2003 1.00 0.03NE 0.03E 0.04E 0.05N
2/19/2003 0.85 0.06E 0.07E 0.09NE 0.10N
2/27/2003 0.50 0.04E 0.06E 0.06NE 0.06NW
3/8/2003 0.85 0.06E 0.07E 0.06E 0.07N

3/18/2003 1.17 0.06NE 0.07E 0.07E 0.08NW
3/23/2003 0.83 0.01N 0.03NE 0.05NE 0.07N
3/28/2003 0.93 0.03E 0.03NE 0.03NE 0.03W
4/4/2003 0.58 0.01W 0.00 0.03NE 0.05W
4/6/2003 1.83 0.01E 0.05E 0.04E 0.04N
4/8/2003 0.72 0.09E 0.11E 0.12NE 0.05W

4/17/2003 1.32 0.06E 0.08E 0.08NE 0.08N 
4/16/2003 1.44 0.04E 0.06E 0.07NE 0.08N
4/25/2003 0.55 0.05W 0.07E 0.07NE 0.06S
4/28/2003 1.20 0.04E 0.06E 0.06NE 0.05NW
5/13/2003 0.62 0.07E 0.08E 0.09NNE 0.12NW
5/28/2003 0.87 0.02E 0.05E 0.06NE 0.08S
6/17/2003 1.29 0.05E 0.06E 0.04E 0.05W
7/4/2003 1.14 0.04E 0.06E 0.07NE 0.09SW  

 
 

 

Figure 6.05.1 Location of sampling points for current study, ramp location noted with red arrow. 

Waves 
 
The deep-water waves off of St. Croix are primarily driven by the northeast trade winds that 
blow most of the year.  Waves average from 1 to 3 ft. from the east, 42% of the time throughout 
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the year (IRF, 1977).  For 0.6% of the time easterly waves reach 12 ft. in height.  The 
southeasterly swell with waves one to twelve feet high become significant in late summer and 
fall when the trade winds blow from the east or when tropical storms and hurricanes pass the 
islands at a distance to the south.  During the winter months, long length, long period northern 
swells develop to a height of 1 to 5 feet.  The roughest sea conditions prevail between June and 
August, and the second highest seas occur from December through February.  September 
through November is the calmest period for waves.  
 
The harbor and seaplane ramp is protected by long reef which serves to dampen the incoming 
waves.  The fetch within the harbor is large and therefore wind driven waves are created within 
the harbor.  Most of the time these waves are 1 ft. or less.  During periods of heavy seas waves 
are attenuated over the reef and impact the ramp and shoreline. 
 
NOAA buoy CHSV3-9751364 in Christiansted typically notes waves to be 1 ft. or less within the 
harbor.  The following is a model from the NOAA Wavewatch III for the Virgin Islands - Puerto 
Rico area.  

Wave predictions July 21, 2013 
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6.05.2 Marine Water Quality 
 
The offshore waters within Christiansted Harbor classified as Class B, and the best usage of 
these waters is listed as the propagation of desirable species of marine life and for primarily 
contact recreation (swimming, water skiing, etc.).  The quality criteria include dissolved oxygen 
not less than 5.5 mg/l from other than natural conditions.  The pH must not vary by more than 
0.1 pH unit from ambient; at no time shall the pH be less than 7.0 or greater than 8.3.  Bacteria 
(fecal coliform) cannot exceed 70 per ml. and turbidity should not exceed such that a secchi disc 
is not visible at minimum depth of one meter. 
 
The seaplane area is impacted by discharges coming from the Watergut drainage and from 
another drainage to the west. The Department of Planning and Natural Resources takes periodic 
water quality measurements at Station #43.  The results of those measurements are found in table 
listed below.    
 

 

Table Error! No text of specified style in document.-1 Data from DPNR’s Ambient Monitoring 
Station #43  

Station ID Date Time
Depth

(m) Temp (°C) Salinity (ppt) DO (mg/L)
pH

(s.u.)
Turbidity

(NTU)
Secchi

(m) Notes

9/30/2013 Surface 30.61 35.45 6.44 9.15 1.18
Bottom 30.62 35.44 6.58 9.16 1.20

1243 Surface 27.77 35.02 6.28 9.30 7.65 B 1.83

Bottom 27.77 35.01 6.28 9.30 7.65

STC 43 936
B

6ft.

STC 43 12/12/2013

 
Station ID Date Time Fecal coliform Enterococci E. coli 

STC 43 9/30/2013 936 1823 52 118 
STC 43 12/12/2013 1243 1292 52 30 

 
 
6.05.3 Water Quality Monitoring Plan 
 
The project involves the driving of sheet pile immediately in front of the existing bulkhead and 
the backfilling of voids. Turbidity barriers (type II or III) will be installed to control turbidity 



 

 
Christiansted Seaplane Facility CZM Application             - 17 -           VI Port Authority 
   

 

during all in-water and filling activities to minimize impacts of turbidity on the surrounding 
marine environment.  
 
Prior to the start of construction a baseline of water quality conditions will be established.   A 
total of 5 sampling location will be established in Christiansted Harbor, three (3) sampling sites 
and 2 controls.  Baseline data will be used to compare with data collected during the construction 
project to help assess whether readings are a result of the construction project or are due to 
ambient conditions.   
 
During the pile driving on a daily basis, 3 samples will be taken around the area of in-water 
work.  The control samples will be utilized to determine whether elevated turbidity is a function 
of the project or due to ambient conditions.  If the water samples show NTUs readings in excess 
of the allowable limits, DPNR, DEP and VIPA 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 as a 
result of the pile driving. If it is determined that the elevated turbidity is the result of the project, 
the source of the problem will be identified and methods worked out to reduce suspended 
sediments and the pile driving will stop.  Pile driving may resume once turbidity has fallen to 
allowable levels.  See Appendix C for the Water Quality Monitoring Plan. 
 
 
6.06 Marine Resources 
 
Introduction 
 
The Virgin Islands Seaplane Ramp extends into the shallow waters of Christiansted Harbor.  The 
ramp which has been in place for more than 50 years has been actively used for seaplane service 
between the islands.  The facility which was constructed by the Navy, has concrete bulkheads 
which in many areas have been re-enforced over the years.  There is rubble along the toe of the 
wall along most of the structure and there are large voids in the structure.  There are a very few 
scattered brain corals on the bulkhead and sparse seagrass lies along the bulkhead amid the 
rubble and off shore of the facilities.   There is a large amount of Cheatomorpha, and eutrophic 
algae, found on the bulkhead and surrounding the facility. 
 
Methods 
 
The benthic habitat surrounding the seaplane ramp was surveyed in March of 2014.  The area 
was surveyed by snorkeling due to the shallowness of the area. Quadrats were analyzed along 
transect lines to determine percent coverage by species.  The transects are shown on the benthic 
habitat map below, Figure 6.06.2.  Figure 6.06.1 provides the NOS Benthic Habitat Map for the 
area.  The NOS map shows the area surrounding the ramp as Seagrass 10-30%, this is consistent 
with what was found during the surveys.  Densities were lower near the bulkhead and around the 
seaplane facility except on the western side where densities were up to 100% this is consistent 
with the continuous seagrass area shown to the west on the NOS map. 
 
Findings 
 
There is a large amount of Cheatomorpha around the ramp which is probably due to the 
discharge of the large Watergut drainage to the east and the smaller drainage to the west.  This 
algae is found growing on the rubble, bulkhead, debris and on macro-algae.  This indicates high 
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levels of nutrients.  There is sparse seagrass around the ramp, no more than 5% coverage of the 
entire area.  There is a patch of Thalassia to the west of the ramp where the grass is extremely 
dense, but to the north and east there is patchy abundance up to 45% coverage but overall the 
density is very low.  This is a drop in density from that found during surveys in the late 90’s 
when moderate densities averaging 50% were found.   The densest seagrass is to the east 
between the seaplanes floating docks and the bulkhead and to the west of the boat ramp.  There 
is scattered Thalassia growing right up to the bulkhead in several areas amid the rubble typically 
found at the bulkhead base. The bulkhead and rubble is primarily colonized by algal species, 
Dictyota, Hypnea, Laurencia, Jania, Sargassum, Halimeda and Cheatomorpha.  There is less 
than 10 small Siderastrea radians on the bulkhead and one Favia fragum.   Only 1 Siderastrea is 
larger than 4”. There are 6 Diploria strigosa growing on the eastern face of the bulkhead, one 
small, less than 6” inches but the other 5 area all in access of 1 ft. in diameter.  Most of these 
have an encrusting morphology.  Juvenile fish primarily jacks and grunts use the rubble and 
openings in the bulkhead as habitat.    Several juvenile lobsters were noted amid the rubble. 
To the west of the ramp there is an area of rubble and conch shell which has become colonized 
by Porites porites and P. astreoides. 

 
Figure 6.06.1 NOS Habitat Map 
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Figure 6.06.2 Benthic Habitat Map 
 

 
Dense seagrass to the west of the ramp. 

 

 
Conch shell reef colonized by Porites to the west of the ramp. 
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Cheatomorpha is abundant around the ramp. 

 

 
The rubble provides habitat for juvenile fish. 

 

 
Bulkhead western side of ramp. 

 

 
Typical bulkhead condition. 
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Thalassia along the edge of the bulkhead. 

 

 
Thalassia within the rubble along the toe of bulkhead. 

 

 
The small Diploria strigosa. 

 

 
Seagrass near the floating docks 
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Large Diploria stirgosa. 

 

 
Large encrusting Diploria strigosa. 

 

 
Diploria strigosa 

 

 
Lionfish amid the rubble along the wall. 
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Seagrass  along the bulkhead and Diploria on bulkhead. 

 

 
The seagrass at the toe of slope will be impacted. 

 

 
There are a large number of tires around the floating docks. 

 
Impact of Revetment of the Bulkhead 

 
The VIPA will be placing sheetpile immediately seaward of the existing bulkhead.  As a part of 
this process the bulkhead will be straightened.  The sheetpiling will impact less than 5 sq. ft. of 
Thalassia testudinum and the 6 Diploria strigosas and other small corals.  In order to mitigate 
impacts VIPA will transplant all 6 Diploria and the single Siderastrea over 4” to an area on 
Long Reef.  
 
Overtime the bulkhead should recolonize. 
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6.07   Terrestrial Resources 

The project will not affect any existing terrestrial resources. 

 

6.08   Wetlands 

The U.S. Army Corps of Engineers defines wetlands as "those areas that are periodically 
inundated or saturated by surface or groundwater at a frequency and duration sufficient to 
support and under normal circumstances do support, a prevalence of vegetation typically adapted 
for life in saturated soil conditions.  Wetlands generally include swamps, bogs, marshes and 
similar areas." (U.S. Army Corps of Engineers, 1986).  There are no terrestrial wetlands at the 
site. 
 

6.09   Rare and Endangered Species 
 
The sheetpiling will impact less than 5 sq. ft. of Thalassia testudinum and the 6 Diploria 
strigosas and other small corals.  In order to mitigate impacts VIPA will transplant all 6 Diploria 
and the single Siderastrea over 4” to an area on Long Reef.  See Appendix D for the Coral 
Impact Remediation Plan.  No currently listed ESA corals or nominated ESA corals were found 
within the project area.  A total of 5 sf of seagrass will be impacted.  This is endangered sea 
turtle forage habitat and Essential Fish Habitat (ESH), the impact to 5 sf of seagrass will have a 
negligible impact on turtles or EFH. 
 
6.07 Air Quality 

This area of Christiansted is designated Class II by the Environmental Protection Agency in 
compliance with the National Ambient Air Quality Standards.  In Class II Air Quality Regions 
the following air pollutants are regulated: open burning, visible air contaminants, particulate 
matter, volatile petroleum products, sulfur compounds and internal combustion engine exhausts.  
 
There will be a minor increase of air pollution at the site during the pile driving activity. This 
unavoidable minor pollution will be temporary.  The project will not permanently generate any 
air pollutants.  
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7.00  Impact of the Proposed Project on the Human Environment 

 

7.01 Land and Water Use Plans 
 
The Site is zoned R-3 Residential – Medium Density which allows for the Seaplane Operation 
(Marine Access Sites).  The property is surrounded by parking and car rental facilities to the 
south and east and public housing to the west. 
 

7.02 Visual Impacts  

There will be no permanent visual impacts on the surrounding properties as the proposed work 
will not change the existing Seaplane Facility other than the short term sighting of the pile 
driving equipment. 
 

7.03 Impacts on Public Services 

The proposed work will not have any impacts on existing public services or utilities.  Since it is 
anticipated that most of the construction workers will be local Virgin Islands residents, there will 
be minimal impact on the schools.  
 
Minimal additional impact on health facilities should occur due to this project.  At most there 
might be an occasional trip to the emergency facilities of the hospital caused by construction 
accidents.   
 
7.04 Social Impacts 
 
Due to the potential nature of the project, it will have minimal social impacts.  It will provide 
some jobs during the construction phase.  Without the stabilization of the bulkhead and repair of 
the concrete apron, it is possible that the facility would not be usable resulting in a loss of 
transportation between Charlotte Amalie and Christainsted. 
  
7.05 Economic Impact 

If the Bulkhead is not stabilized and the concrete apron replaced, they will continue to deteriorate 
and it is possible that the facility would not be able to be use.  This would result in more 
expensive travel to Christiansted as all inter-island travel would have to go via the HER Airport.  
It would also result in the loss of income to VIPA.  The broken areas of the concrete apron are a 
hazard, could result in injure to passengers and employees and a subsequent lawsuit. 
 
 
7.06 Impacts on Historical and Archaeological Resources 
 
The proposed work will be done on filled land and a majority of the improvements to the site 
were made in the 1960’s and will have no impacts on any cultural and archaeological resources.  
 
 
7.07 Recreational Use 
 
The proposed work will be done in areas that aren’t used for recreational uses other than passage 
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between St. Thomas and St. Croix. 
 
7.08 Waste Disposal 
 
No hazardous wastes are anticipated to be generated during the dredging of Crown Bay.   All 
waste generated on the dredging barges will be hauled off to an approved site.  All dredged 
spoils will be disposed of at an old Quarry site on St. Croix. 
 

7.09 Accidental Spills 

No hazardous materials will be utilized in the pile driving and construction of the concrete 
wall and apron nor will there be any storage of any hazardous materials on the property. 
 
 
7.10 Potential Adverse Effects Which Cannot Be Avoided  
 
The sheet piling will impact less than 5 sq. ft. of Thalassia testudinum.  There are 6 Diploria 
strigosa growing on the eastern face of the bulkhead.  In order to reduce the impact on marine 
resources during the revetment of the seaplane bulkhead, these corals will be transplanted to 
Long Reef. 
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8.00  Mitigation Plans 
 
Several aspects of the Project are expected to mitigate the environmental impacts.  These are: 
 

1. Use of best available management practices for the control of turbidity. 
 
2. Provide construction employment opportunities for residents in St. Croix.   

 
3. Maintain and provide continual transportation between Charlotte Amalie and 

Christiansted and income to the VI Port Authority.    
 

4. The development will prevent further deterioration to the bulkhead and associated 
impacts on the marine environment. 

 
5. The Diploria strigosa growing on the eastern face of the bulkhead will be 

transplanted to Long Reef. 
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9.00 Alternatives to Proposed Action 
 
Two alternative wall alignments were developed to stabilize the concrete apron on the north and 
east sides of the property due to soil loss underneath the existing gravity wall.  One alignment, 
referred to the exterior alternative, places the wall at the seaward toe of the gravity wall.  The 
interior alternative places the wall a minimum of 6 inches landward of the existing gravity wall. 
 
The benefit of the exterior alignment is less impact and conflicts with existing infrastructure on 
the site.  This alignment also stabilizes the existing gravity wall, anchors the floating docks, and 
protects the shoreline from wave attack.   
 
An interior alignment does not directly stabilize the existing shoreline from wave attack; the 
gravity wall continues to provide this function. The downside to this alignment is primarily 
conflicts with existing infrastructure during installation.  
 
On the south and west sides of the site, where wall depths do not have to extend below the active 
groundwater layer, a steel sheet pile wall is an alternative to the seamless concrete diaphragm 
wall.  The sheet pile wall was not selected due to the noise it would generate and its potential 
negative impact on the Water Gut Housing. 
 
See Appendix E for Seaplane Facility Wall Evaluation 
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10.00  Relationship Between Short and Long Term Uses of Man’s 
Environment 
 
The proposed development is consistent with the goals and policies of the Virgin Islands CZM 
Act and with the stated policies of the Government of the Virgin Islands and will continue to be 
revenue-producing over the long term.  
 
The Seaplane facility is extremely active and the construction of the wall and repair to the 
concrete apron is necessary so that the Facility may be used to its fullest capacity.  The 
construction of the concrete wall on the south and west side is necessary to contain the 
containment ground water within the Seaplane facility.   
 
The Project is not expected to have any long term negative impacts on the marine environment.  
It may have limited short-term impacts. 
 
This proposed project is economically feasible and checks and balances will be in place to ensure 
the successful completion the proposed work. 
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Drawings: 

 Dredge Plans 

 Crown Bay Bulkhead 

 St. Croix Quarry Site 
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BIOIMPACT, INC. 
P.O. BOX 132 

KINGSHILL, ST. CROIX 
U.S. VIRGIN ISLANDS 00851-0132 

PHONE 340-690-8445 FAX 340 718-3800 
e-mail bioimpact@islands.vi 

bioimpact.islands.vi@gmail.com 

        
September 28, 2012 
 
Dennis J. McChesney, Ph.D, UST Team Leader 
Rebecca Jamison 
US EPA Region 2 
Division of Enforcement and Compliance Assistance 
UST Team 
290 Broadway- 20th Floor 
New York, NY 10007 
 
David Simon, Acting Director  
Syed Syedali 
Kerten Peters 
Division of Environmental Protection 
45 Mars Hill 
Frederiksted, St. Croix 00840 
 
Re: Reassessment of the Leaking Underground Storage Tanks at VIPA’s 
Christiansted Seaplane Ramp, and Delineation of Extent of Contamination  
 
Dear Sirs and Madam, 
 
Attached you will find the results of the sampling of the Virgin Islands Port 
Authority (VIPA) Seaplane Ramp and the delineation of the contamination 
associated with the Leaking Underground Storage Tanks and other sources 
associate with at the site. 
 
We have also recommended a course of action to remediate and contain the 
contamination.  Jeff Lawlor, VIPA’s Senior Engineer on St. Croix will be out of the 
territory for the next several weeks, but upon his return we will be working toward 
developing the detailed remediation plan.  We look forward to your comments 
and recommendations.  

Respectfully submitted, 
             

Amy Claire Dempsey, M.A. 
      President, Bioimpact, Inc. 
 
cc:      Jeff Lawlor, Senior Engineer, Virgin Islands Port Authority 

mailto:bioimpact@islands.vi
mailto:bioimpact.islands.vi@gmail.com
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 Introduction 
 
An assessment of contaminants and pollutants at the Leaking Underground 
Storage Tank (LUST) site at the Virgin Islands Port Authority’s Christiansted 
Seaplane Facility was conducted in August of 2011.  Three Underground Storage 
Tanks (USTs); (1) 10,000 gal fiberglass UST and (2) 6000 gal steel USTs and 
their associated lines and pump stations were removed from the Christiansted 
Seaplane Facility in 1993.  Contact water, free petroleum products, contaminated 
sand were removed at that time. The 1993 Closure Report indicated that there 
was remaining contamination and additional remediation was required (Fuel 
Systems Products, 1993).   The August 2011 survey found contamination 
throughout the areas sampled at Seaplane Ramp.    However, not all of the 
contamination appeared to be consistent with weathered contamination from the 
LUSTs which were removed 19 years prior, a portion of the contamination 
appeared to have been introduced more recently due to poor practices at the 
site.  The potentially contaminating practices were documented in the initial 
sampling report.   
 

Background 
 

The Virgin Islands Seaplane Facility is located on Christiansted Harbor.  The 
entire seaplane facility is on filled land and a majority of the improvements to the 
site were made in the 1960’s.  The facility consists of a concrete block/stone 
bulkhead with rubble and sand backfill.  The bulkhead was not well built and over 
time various methods have been implemented to shore up the collapsing 
bulkhead.  During diving surveys in the early 90’s the block/stone bulkhead was 
found to have significant voids behind the bulkhead wall. There have been no 
significant efforts made to repair the bulkhead since that time. The ramps located 
on the western end of the property, closest to the location of the underground 
storage tanks, are collapsing because the sand/soil is being eroded from beneath 
them by wave action.  Based on borings made on the site the areas nearest the 
sea have sandy soils with limited clay although sand is found throughout the site 
and even outside the site fence to the south.  The bore holes on the ramp closest 
to the sea (Bore Holes 1 and 2) revealed voids into which the attenuated waves 
could be seen at high tide.  Moving south into the property the soils composition 
becomes more clayey but still contains a significant amount of sand.  In the 
vicinity of the old tanks gravel was found within the samples.    During the dye 
study on April 27th 2011, the water table was noted to be very high at Bore Hole 
7, the sampling point closest to the roadway.   The water level at this sampling 
point was noted to be higher than that at Bore Hole 5 which was located about 50 
ft. to the northeast.   The highest water table noted was at Bore Hole 6 located 
almost due north of Bore Hole 7 with the water level being almost immediately 
below the slab.  Bore Hole 4 located 50 ft. farther to the north of Bore Hole 6, and 
100 ft. north of Bore Hole 7 water level stay approximately 6 inches lower than 
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Bore Hole 7.  In Bore Hole 4 the upper sediments were somewhat firm but 
became very soupy at a depth of approximately 18”.  Both Bore Holes 1 and 2 
were found to have the water table the same as the adjacent sea level, and wave 
movement was noted in both holes indicating a strong connectivity with the sea.  
Samples of the groundwater within the boreholes was collected with clean bailers 
and carried in 50ml vials to Ocean Systems Laboratory, Inc, an EPA certified 
laboratory where they were analyzed on an HQ14d Conductivity Meter.  The 
instrument was calibrated at 0 ppt and 50ppt prior to analysis.   Both Bore Holes 
1 and 2 had salinities of 33 ppt, and the adjacent sea had a salinity of 35ppt.   
The salinity of Bore Hole 7 was only 8.2 ppt, the salinity of Bore Hole 6 in the 
middle of the site fell further to 6.7 ppt and the salinity at Bore Hole 4 only 50 ft. 
inland from the sea and from Bore Hole 2 (salinity of 33ppt) had a salinity of 
10ppt.  This would indicate that there is a source of freshwater moving under the 
site towards the sea.  The higher water level at Bore Hole 6 indicates that there 
may be a feature which impacts the underground flow in that area.   
 
During August of 2012, Seaborne discovered a leaking 2” waterline adjacent to 
the work shed located along the southern fence.  The ground water levels within 
the site were notably lower during the late August sampling. 
 
The area is a floodplain and a considerable amount of water discharges through 
the area.  There are flooded drainage ways on both sides of the property.  The 
FEMA FIRM map for the area shows it as one that is inundated during flooding.  
Based on historical aerials of the area from 1962/63 found in the 1970 Soils 
Survey, the old coastline would have gone through the middle of the seaplane 
base at that time. The survey of the property shows that the shoreline in 1920 
was near the public housing.   Based on the composition of the materials found in 
the bore holes it appears that different types of fill material were used and that 
farther inland has a much higher clay composition than the material used to fill 
the seaplane bulkhead.  It appears that based on the salinities found during 
sampling that the ground water beneath the 1960’s shoreline remains only 
slightly brackish while the ground water beneath the more recently filled area is 
saline in nature.  One of the old USTs would have been installed in what were 
more clayey soils and the two USTs near Bore Hole 2 would have been installed 
in what was the sandy soil of the shoreline and fill material. 
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Figure 1. FEMA FIRM Map Panel 71 of 94. 

 
Figure 2. 1962/1963 aerial image from the 1970 USGS Soil Survey. 
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Figure 3.  The approximate location of the 1920 shoreline from the plot plan of 
the map which shows the Watergut Reclaimed Land, and the approximate 
location of the shoreline from the 1962/63 aerial survey map in the Soil Survey 
Virgin Islands of the Unites States, United States Department of Agriculture, Soil 
Conservation Service Issued August 1970. 
 
A dye study was conducted on April 27th, 2012 to trace the migration of 
groundwater throughout the site. Please note that this was prior to the discovery 
of the leaking waterline and would be influenced by the leaking water moving 
through the site.  Two liters of Rhodamine WT, fluorescent dye was placed in 
Bore Hole 7.  Prior to the injection ground water in the bore holes was test to 
provide the background readings.  The dye was traced throughout the day 
utilizing an Aquafluor handheld Fluorometer with limits of detection of 0.4ppm.    
April 27th was chosen as the sampling day since the tide would be falling 
throughout the day therefore water would be moving toward the sea.  The dye 
was slowly traced to the north appearing in the Bore Hole 6 after about 2 hours 
and the in Bore Hole 4 a half an hour after Borehole 6.    No dye was ever 
detected in Bore Hole 5 indicating that the movement of the ground water was to 
north rather than northeast and that the dye was not spreading laterally.  This 
was probably influenced by the leaking waterline which was located to the 
southeast of Bore Hole 5.   This would indicate that contamination found in Bore 
Hole 5 was less likely to have come from the tank located well to the West since 
no movement was detected in that direction and more likely to have come from 
another vector such as the fueling operation and used oil storage adjacent it.  Oil 
was ready visible in the water collected from Bore Holes, 4, 5 and 6 during the 
dye study and formed a distinct layer as the sample held for 15 minutes before 
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analysis to allow for the settlement of particulate material.    Although Bore Hole 
7 smelled of hydrocarbons, no visible sheen was noted in the collected samples.   
 
The following was found during the initial sampling in August of 2011; 
 
Background sample: 
 
The background sample was taken to the east of the seaplane entrance and 
waiting area well away from the old underground storage tanks.  The soil in the 
area was a mixture of sand and broken concrete.  The surface was grassed, and 
while the seawall was intact the area behind it had washed out and standing 
water behind the wall moved with the passing waves. 
 
Above the water table 10.8 mg/kg of total petroleum hydrocarbon (TPH) was 
found within the soils, but lead and other hydrocarbon components were not 
detected.  Below the water table 6.9 mg/kg of TPH was found.  The lower level 
below the water level is due to the fact that the soils are well washed with the 
tidal fluctuation below the slab.  TPH was not found in the water collected from 
this site.  The minor contamination was thought to be the results of offshore spills 
which have carried hydrocarbons into the fill material or due to the leaking fuel 
trucks to the north and northwest.   
 
Bore Hole 1: 
 
Bore hole 1 was located near the northwestern corner of the site (17°44'49.32"N, 
64°42'29.64"W) and was the closest sample point to the sea.  There is a large 
void under the slab in this area an there was a buildup of detrital material in the 
void has been deposited through wave action.  The soils in this area are sandy.  
The sample is approximately 35ft. to the north of the old UST sites. 
 
The soil sample from above the water table (which was very close to the surface 
and the soils were damp even above the water table) was found to have 237 
mg/kg of TPH and the soil sample from below the water table was found to have 
a TPH of 5.4 mg/kg.  Water in the hole was found to have a TPH of 0.33 mg/kg.    
No lead was detected in either sample.   The soils below the water table were 
obviously well washed due to the influence of the sea.   
 
Bore Hole 2: 
 
Bore hole 2 is located to the south of bore hole 1 (17°44'49.00"N, 
64°42'29.66"W) and is on the northern end of the footprint of the two northern 
USTs.  This hole smelled very strongly of hydrocarbons and a golden “oil” 
accumulated on the measuring tape while recording the water table.   The water 
sample had a notable accumulation of an oily substance floating on the surface.  
The soil form above the water table had a TPH of 2990 mg/kg, the soil from 
below the water table had a TPH of 1380 mg/kg and the water from within the 
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bore hole had a TPH of 120 mg/l.  The lead was present above the water table 
but below quantification levels and a reading of 9.7 mg/kg was found below the 
water table and 2820 µg/l was found in the water.    This sample had some of the 
highest readings which was not unexpected since it is the location of the old 
tanks. 
 
Bole Hole 3: 
 
Bore Hole there was the sample farthest to the east during the first sampling 
(17°44'48.76"N, 64°42'30.01"W) and was located down gradient from runoff 
coming off the apron of the seaplane ramp.  This site is approximately 30ft. to the 
west of the northern USTs location.  The sample site was just beyond the 
concrete paving and had some minor vegetative growth.  The above the water 
table sample was found to have 86.4 mg/kg of TPH while the below the water 
table was found to have 134 mg/kg of TPH.  Water from within the bore hole was 
found to have 1.8 mg/l of TPH.  Low levels of lead were found in the water and 
above the water table.  This sample could contain contamination carried from 
runoff of oil/hydrocarbons on the slab due to repair activities, storage of vehicles 
and parts. 
 
Bore Hole 4: 
 
Bore hole 4 is located between the two sets of old USTs (17°44'48.45"N, 
64°42'29.61"W).  The site is in the middle of an area where lots of 
automotive/boat repair has been undertaken.   The area is paved in concrete. 
Above the water table 929 mg/kg of TPH was recorded and 890 mg/kg of TPH 
was recorded below.  Above the water table 7.4 mg/kg of lead was noted in the 
soil but it was not detected below the water table.  The water had a TPH reading 
of 61.7 mg/l and a lead reading of 3270 µg/l. 
 
The soil was very dark in this bore hole unlike the soil in bore hole 2.  There is an 
obviously change in fill material. 
 
Bore Hole 5: 
 
This sample site was just less than 20ft. to the east of the removed single UST 
(17°44'48.02"N, 64°42'29.45"W) and 10ft. to the north of the existing used oil 
storage, the leaking 100 gallon fuel tank and the incoming fuel filter.  The TPH in 
the soil above the water table was 624 mg/kg and the lead was 87.0 mg/kg.  
Below the water table the TPH was 264 mg/kg and the lead was 65.5 mg/kg.  
The water in the bore hole was 29.6 mg/l and the lead was 1780 µg/l. 
 
Bore Hole 6: 
 
Bore hole 6 is in the footprint of the single removed UST (17°44'47.93"N, 
64°42'29.73"W).  This area is currently used for automotive and other repairs.  



Bioimpact, Inc.   Environmental Site Assessment –VIPA Seaplane Ramp Page 9 
 

The pavement in this area was badly stained.  Above the water table the soil had 
a TPH of 2570mg/kg and lead was found at 0.79 mg/kg.  Below the water table 
the soil was found to contain 1410mg/kg of TPH and lead at 9.4 mg/kg. Water 
within the hole was found to contain 417 mg/l of TPH and 1920 µg/l of lead. 
 
The high reading at this site are probably due to both the old tank and current 
activities at the site. 
 
Bore Hole 7: 
 
Bore hole 7 was located near the fence less than 10ft. to the south of the old 
single tank (17°44'47.67"N, 64°42'29.72"W).  The area is paved and is to the 
south of most of the automotive repair and was 25ft. to the west of a leaking fuel 
filter associated with the fuel truck filling station.  The soil sample from above the 
water table had a TPH of 249mg/kg and lead in the amount of 24.7mg/kg.  The 
soil sample from below the water table had a TPH of 26.3mg/l and a lead reading 
of 34.9mg/kg.  Water from within the hole had a TPH reading of 4.5mg/l and lead 
was not detected. 
 
Bore Hole 8: 
 
Bore hole 8 was 22ft. to the west of the single UST tank (17°44'47.83"N, 
64°42'29.95"W).  The area is pave and is in the middle of the repair area for 
automobiles.  The soil from above the water table had a TPH of 8.1 mg/kg and 
lead was undetected.  TPH was present below the water table but below 
quantification levels.  No lead was detected in the soil below the water table.  
Water within the bore hole as found to have TPH of 5.0 mg/l and lead was 
undetected. 
 
Bore Hole 9: 
 
Bore hole 9 was located 35ft. to the northeast of the site of the double USTs 
(17°44'49.22"N, 64°42'29.20"W). The area is paved and is in the middle of the 
ramp.  The TPH of the soils above the water table was found to be 69.1 mg/kg 
and lead was undetected and below the water table the soil was found to have a 
TPH of 33.9 mg/kg and the lead was undetected.  The water sample was found 
to have a TPH of 15.8mg/l.   
 
The initial 2011 sampling all of the Bore Holes, including what was tested to be 
the back ground samples were found to have TPH contamination.  The 
regulatory limit for TPH within the Virgin Islands is 100 mg/kg.  Bore Holes 1, 2, 3 
(below the water table), 4, 5, 6, and 7 had TPH soil readings above the 100 
mg/kg limit.  Ground water from Bore Holes 2 and 6 had TPH readings in excess 
of 100mg/l. 
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Based on the result of the first sampling the soils which are below the water table 
are “washed” and have lower TPH readings.  This is true for all the sites except 
for Bore Hole 3 where the area shows signs of periodic wave erosion which 
would account for the lower levels at the surface due to the washing effect of the 
waves. 
 
The July/August 2012 sampling included a forensic investigation so that the 
vectors contributing the contamination could be better defined.  Since the 
sampling in August of 2011, Seaborne has undertaken remedial actions to limit 
the potential of the introduction of new contamination.  
 
The purpose of the continued sampling was to delineate the extent of the 
contamination so that remedial measures could be proposed. 
 
A new background sample location was more than 150’ to the southeast of the 
nearest tank site.  This new background sample is in fill of the same age as the 
fill in the southern portions of the site.  Because of additional potential vectors 
found on the site during the site surveys samples were also be taken adjacent to 
these vectors to determine if additional contamination sources exists.  Because 
of the current potential contamination sources and because of the appearance of 
the samples and groundwater during the initial sampling, forensic analysis was 
done on selected samples to try and identify and age the contaminants.   
 
The 2012 samples were collected following the same procedures of those 
conducted during the initial site investigation.   
  
The borings were done with a small diameter bit and core sampler which is 
electrically powered so no drilling rig or hydraulic fluid contamination can occur. 
Sampling and drilling equipment was cleaned between each sampling so that no 
cross contamination occurred.   The Procheck Tiger Organic Vapor Analyzer 
(OVA) was be calibrated prior to the start of sampling and was be calibrated 
periodically through the day, and after any breaks in sampling.  Samples were 
tested for TPH, BTEX and Lead.  Core samples were analyzed by Pace 
Analytical Services, Inc., who holds certification in TPH, BTEX and Lead 
(Certification Documentation is attached).  For Total Petroleum Hydrocarbons 
PACE will use USEPA Method 8015 DRO, or FL-PRO method which is currently 
the most detailed analytic method accepted by EPA for the testing of Petroleum 
Hydrocarbons, USEPA Method 8260 VOL for BTEX and USEPA Method 610 for 
Lead utilizing preparation 310A for water and 3050B for soil.  A duplicate sample 
was taken for every 10 samples of both soil and water.  SGS Analytical 
Perspectives conducted the forensic analysis of selected samples.  All bore holes 
were closed after the sampling as per DEP guidelines for test bores with clean 
suitable fill material and the concrete pavement will be repaired where concrete 
was present.   
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RESULTS OF 2012 SAMPLING 
 

The purpose of the 2012 sampling was to delineate the contamination within the 
site.  An additional 20 bore samples were collected moving outward from the 
points of know contamination.  Sample results as well as chains of custody are 
included in Appendix I. 
 
Sample F1 was taken 20ft. north of the used oil storage area (17°44.803'N 64° 
42.488'W).  The soil was a mixture of sand and clay.  The PID was utilized to 
identify the area of the core with the highest potential contamination and that 
area was sampled.  The soil was found to have a TPH reading of 577mg/kg. 
 
Sample F2 was taken adjacent to the hanger structure near the outside covered 
work area (17° 44.803'N 64° 42.483'W).  The soil again was a mixture of sand 
and clay. The area with the highest PID reading was sampled and a TPH of 2080 
mg/kg was found. 
 
Sample F3 was taken to the north of Sample F2 still adjacent to the hanger 
structure, approximately 27ft. to the southeast of the northern UST site 
(17°44.810'N 64°42.485'W). The soil was again a mixture of sand and clay but 
the percentage of sand was notable increasing.  The area with the highest PID 
reading was sampled and a TPH of 524mg/kg was encountered. 
 
Sample F4 was taken 20ft. north of the hanger and 55ft to the east of the 
northern UST site (17°44.817'N 64°42.482'W).  The soil was sandy and the area 
of the core with the highest PID reading was sampled and a TPH of 732 mg/kg 
was encountered. 
 
Sample F5 was taken 75ft to the northeast of the northern UST site (17°44.825'N 
64° 42.483'W). The soil was extremely sandy and contained a large amount of 
shell.   PID readings were all less than 2ppm and TPH was undetected. 
 
Sample F6 was taken 100 ft. to the northeast of the northern UST site 
(17°44.825'N 64° 42.483'W).  The soil again was extremely sandy and contained 
a large amount of shell.  PID readings were all under 5ppm with the highest PID 
readings immediately below the concrete slab.  TPH was undetected. 
 
Sample F7 was taken 100ft to the east of the northern UST site (17°44.822'N 64° 
42.474'W).  The soil was a primarily sandy.  The highest PID readings were 
found at a depth of 18” to 30” and TPH concentrations of 195mg/kg were 
encountered. 
 
Sample F8 was taken near the northern bulk head near the battery bank.  There 
was gravel through the sample and at a depth of 18” riprap was encountered and 
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water could be seen moving with wave action.  No TPH was detected on the 
gravel and the area appears to be well washed and an area with some repair 
work on the slab has occurred.  This are did have some of the highest amounts 
of lead encountered during this sampling at 53.8mg/kg.  This is probably due to 
the lead batteries which are located immediately to the north of the sampling 
point. 
 
Sample F9 was tank adjacent to the northern fuel truck containment area 
(17°44.841’ 64°42.468'W).  Once again there was only gravel beneath the slab.  
The gravel was finer than the gravel at Station F8 and again riprap was 
encountered at 30”.  Water in the hole could be seen moving with the offshore 
waves.  TPH was undetected at the site. 
 
Sample F10 was taken immediately to the north of the eastern fuel truck 
containment area (17°44.839’N 64° 42.462'W).  The soil at this site was yellow 
sand to 30”.  Very low PID readings found and no TPH was detected at the site. 
 
Sample F11 was taken in the grassed area to the north of the main waiting area 
(17°44.829’N 64° 42.459'W).  The soil was a mixture of yellow sand with some 
intermixed gravel.  PID readings showed no evidence of TPH and no TPH was 
encountered in the sample 
 
Sample F12 was taken to the north of the boarding area, 165 ft. to the east of the 
northern UST site (17°44.829’N 64° 42.466'W).  The soil consisted of yellow and 
gray sand.  No elevated PID readings and no evidence of TPH was found.  
 
Sample Number Location Date Time Depth EPA Method TPH Lead Benzene Ethylbenzene Methyl-tert-butyl ether Toulene Xylene

F1 

17°44.803'N 

64° 42.488'W 7/30/2012 1646 24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 577mg/kg 25.1mg/kg 1.1U ug/kg 1.2U ug/kg 1.0U ug/kg 1.1u ug/kg 2.1U ug/kg

F2

17° 44.803'N 

64° 42.483'W 7/31/2012 824 24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2080mg/kg 254mg/kg 1.4U ug/kg 1.5U ug/kg 1.3U ug/kg 1.4U ug/kg 2.8U ug/kg

F3

17°44.810'N 

64°42.485'W 7/31/2012 856 24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 524mg/kg 14.4mg/kg 1.2U ug/kg 1.3U ug/kg 1.1U ug/kg 2.3U ug/kg 5.8J ug/mg

F4

 17°44.817'N 

64°42.482'W 7/31/2012 846 12"-18"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 732mg/kg 3.8mg/kg 1.3U ug/kg 2.2J ug/kg 1.3U ug/kg 1.4U ug/kg 5.8J ug/mg

F5

17°44.825'N 

64° 42.483'W 7/31/2012 1011 18"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.9U mg/kg 3.1mg/kg 1.4U ug/kg 1.5U ug/kg 1.4U ug/kg 1.5U  ug/kg 2.8U ug/kg

F6

17°44.829'N 

64° 42.478'W 7/31/2012 1106 18"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.8Umg/kg 0.96mg/kg 1.3U ug/kg 1.4U ug/kg 1.2U ug/kg 1.3U ug/kg 2.5U ug/kg

F7

17°44.822'N 

64° 42.474'W 7/31/2012 1139 18"-24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 195mg/kg 7.6mg/kg 1.6U ug/kg 1.7U ug/kg 1.5U ug/kg 1.7U ug/kg 3.2U  ug/kg

F7 (DUP)

17°44.822'N 

64° 42.474'W 7/31/201261139 18"-24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 148mg/kg 7.8mg/kg 1.6U ug/kg 1.8U ug/kg 1.5U ug/kg 1.7U ug/kg 3.2U  ug/kg

F8

17°44.840'N 

64° 42.480'W 7/31/2012 1154 24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.8mg/kg 53.8mg/kg 1.1U ug/kg 1.2U ug/kg 1.1U ug/kg 1.1U ug/kg 11.5 ug/kg

F9

17°44.841'  

64°42.468'W 7/31/2012 1208 24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.6mg/kg 0.45J mg/kg 1.9U ug/kg 2.1U ug/kg 1.8U ug/kg 2.0U ug/kg 3.7U ug/kg

F10

17°44.839'N  

64° 42.462'W 7/31/2012 1225 24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.8mg/kg 0.60 mg/kg 1.3U ug/kg 1.4U ug/kg 1.3U ug/kg 1.4U ug/kg 2.6U ug/kg

F11

17°44.829'N  

64° 42.459'W 7/31/2012 1252 24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.7mg/kg 2.4 mg/kg 1.5U ug/kg 1.7U ug/kg 1.5U ug/kg 1.6U ug/kg 3.0U ug/kg

F12

17°44.829'N  

64° 42.466'W 7/31/2012 1310 24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.8mg/kg 0.89 mg/kg 1.3U ug/kg 1.5U ug/kg 1.3U ug/kg 1.4U ug/kg 2.7U ug/kg  
Table 1:  Results of the additional sampling within the Seaplane Ramp.  The 
samples that were above the regulatory limit of 100mg/kg are highlighted in red.  
The high lead reading which was not associated with a high TPH reading is 
highlighted in green. 
 
Sample Off 1 was taken 6ft south of the fence and the fuel pump and filter 
(17°44.793’N 64° 42.489'W).  PID readings of more than 600ppt were 
encountered at a depth of 34”.  The soil had a TPH reading of 4920mg/kg but the 
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ground water only had a TPH of 4.8mg/L.  The soil at the site was a mixture of 
clay and rocks to a depth of 18” where the soil became sandy. 
 
Because of the high readings, core samples were taken every two ft. to the east 
and the PID readings continue to drop.   
 
Sample Off 2 was taken 41ft. to the east of Off 1 when PID readings had fallen to 
a high of 2.5ppm (17°44.794’N 64° 42.482'W). The soil was a mixture of clay, 
asphalt and gravel to a depth of 13” where it then became progressively sandier.  
The highest PID reading encountered was 2.5ppm and no TPH was encountered 
in the samples to a depth of 12” below the water table. 
 
Core samples were then taken every two ft. to the south Off 1 and again like with 
the samples moving east the PID readings quickly fell.   
 
Sample Off 3 was taken in the middle of the dirt drive (17°44.810'N 64° 
42.485'W) 20ft. south of Off 1.  The first 12” was rock and clay, but below 12” the 
sample became sandy.  The PID did not detect in TPH and no TPH was 
encountered in the samples to 12” below the water table. 
 
Sample Off 4 was taken near the southwestern corner of the Seaplane Ramp 
fencing (17°44.791’N 64° 42.502'W).  The soil was a mixture of clay, rocks and 
gravel to 12” and then became progressively sandy.  The soils became hydric at 
approximately 12”, and then shifted back to yellower sand.  No elevated PID 
readings were encountered and no TPH was found to 12” below the water table.  
 
Sample Off 5 was taken outside of the Seaplane fence, 25ft. to the west of the 
southern UST site (17°44.799'N 64° 42.501'W).  The soil was sandy throughout 
and became hydric at 20”. No elevated PID readings were encountered and no 
TPH was found to 12” below the water table.  
 
Sample Off 6 was taken outside of the Seaplane fence, 40ft to the northwest of 
the southern UST site, and 65ft. to the southwest of the northern UST site 
(17°44.804'N 64° 42.503'W).  The soil was sandy throughout, and a layer of 
beach rock was encountered at 16” which was cored through. No elevated PID 
readings were encountered and no TPH was found to 12” below the water table.  
 
Sample Off 7 was taken 55ft. to the west of the northern UST site (17°44.811'N 
64° 42.504'W).  The soil was sandy throughout and the water table was a 12”.  
No elevated PID readings were encountered and no TPH was found to 12” below 
the water table. 
 
Sample Off 8 was taken 150ft. to the west of the site as a new background 
sample (17°44.788'N 64° 42.524'W).  The soil was a mixture of clay and sand to 
a depth of 3” and then was sandy to a depth of 36”. No elevated PID readings 
were encountered and no TPH was found to 12” below the water table. 
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Off 1

17°44.793'N  

64° 42.489'W 8/26/2012 1530 24"-26"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 4920mg/kg 11.0 mg/kg 1.3U ug/kg 1.4U ug/kg 1.3U ug/kg 1.4U ug/kg 2.6U ug/kg

Off 2

17°44.794'N  

64° 42.482'W 8/29/2012 1043 36"-40"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.9U mg/kg 12.6 mg/kg 1.2U ug/kg 1.4U ug/kg 1.2U ug/kg 1.3U ug/kg 2.5U ug/kg

Off 3

17°44.810'N 

64° 42.485'W 8/29/2012 1251 30"-36"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 3.1U mg/kg 10.0 mg/kg 2.0U ug/kg 2.3U ug/kg 2.0U ug/kg 2.2U ug/kg 4.1U ug/kg

Off 4

17°44.791'N  

64° 42.502'W 8/29/2012 1531 30"-36"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 3.3U mg/kg 9.3 mg/kg 1.4U ug/kg 1.6U ug/kg 1.4U ug/kg 1.5U  ug/kg 2.9U ug/kg

Off 5

17°44.799'N 

64° 42.501'W 8/29/2012 1600 20"-24"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 3.3U mg/kg 44.5 mg/kg 2.5U ug/kg 2.8U ug/kg 2.4.U ug/kg 2.6U ug/kg 5.0U ug/kg

Off 6

17°44.804'N 

64° 42.503'W 8/29/2012 1730 24"-26"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 3.2U mg/kg 42.7 mg/kg 1.7U ug/kg 1.9U ug/kg 1.7U ug/kg 1.8U ug/kg 3.4U ug/kg

Off 7

17°44.811'N 

64° 42.504'W 8/29/2012 1755 12"-18"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 3.2U mg/kg 24.4 mg/kg 1.6U ug/kg 1.8U ug/kg 1.6U ug/kg 1.7U ug/kg 3.3U ug/kg

Off 7 (DUP)

17°44.811'N 

64° 42.504'W 8/29/2012 1756 12"-18"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 3.4U mg/kg 15.5 mg/kg 1.6U ug/kg 1.8U ug/kg 1.6U ug/kg 1.7U ug/kg 3.2U  ug/kg

Background 2  (Out 8)

17°44.788'N 

64° 42.524'W 8/29/2012 1830 24"-26"

FLO-PRO, EPA 6010, EPA 

8260,ASTM D2974-87 2.8U mg/kg 98.6 mg/kg 1.4U ug/kg 1.6U ug/kg 1.4U ug/kg 1.5U  ug/kg 2.8U ug/kg  
Table 2: Results of sampling outside the fencing of the Seaplane Ramp.   
Readings above the regulatory limit of 100mg/kg are highlighted in red. 

 
Figure 4.  The above figure shows all the samples taken during the course of the 
investigation.  White samples indicate zero or TPH readings of 10mg/kg or less. 
Yellow markers indicate samples with more the 50mg/kg. Red markers indicate 
those samples which are over 100mg/kg of TPH, orange markers indicate those 
that are above 500mg/kg of TPH and black markers indicate areas that are over 
1000mg/kg of TPH. 
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Sample Number Water Water Water Water Water Water Water Water Water Water Water

Date Time Tidal Level EPA Method TPH Lead Benzene Ethylbenzene Methyl-tert-butyl ether Toulene Xylene

Background 8/17/2011 625 0.71'

EPA 8260, FL-PRO, 

EPA 6010 0.086U mg/l 5.0U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50 ug/l

B1 8/17/2011 640 0.72'

EPA 8260, FL-PRO, 

EPA 6010 0.33 mg/l 25.0U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

B3 8/17/2011 700 0.74' 

EPA 8260, FL-PRO, 

EPA 6010 120 mg/l 2820 ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

B4

 

8/16/2011 905, 1000 0.84', 0.80'

EPA 8260, FL-PRO, 

EPA 6010 1.8 mg/l 91.7 ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

B5 8/17/2011 705 0.74'

EPA 8260, FL-PRO, 

EPA 6010 61.7 mg/l 3270 ug/l 0.50U ug/l 1.2 ug/l 0.50U ug/l 0.50U ug/l 1.2 ug/l

B6 8/17/2011 700, 720 0.74', 0.75'

EPA 8260, FL-PRO, 

EPA 6010 29.6 mg/l 1780 ug/l 0.50U ug/l 1.2 ug/l 0.50 ug/l 0.50U ug/l 0.50U ug/l

B7 8/15/2011 1700 0.59'

EPA 8260, FL-PRO, 

EPA 6010 417 mg/l 1920 ug/l 0.51J ug/l 27.1 ug/l 0.50U ug/l 0.50U ug/l 135 ug/l

B7(DUP) 8/15/2011 1700 0.59'

EPA 8260, FL-PRO, 

EPA 6010 60.2 mg/l 1220 ug/l 0.51J ug/l 30.2 ug/l 0.50U ug/l 0.50U ug/l 132 ug/l

B8 8/17/2011 715 0.76'

EPA 8260, FL-PRO, 

EPA 6010 4.5mg/l 25U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

B9 8/17/2011 710 0.75'

EPA 8260, FL-PRO, 

EPA 6010 5.0 mg/l 5.0U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l  
Table 3:  Elevated Ground water readings within the Seaplane site.  The 
readings above 100mg/L are highlighted in red. 
Sample Number Date Time Tidal Level EPA Method TPH Lead Benzene Ethylbenzene Methyl-tert-butyl ether Toulene Xylene

Off 1 8/26/2012 1540 24"

EPA 8260, FL-PRO, 

EPA 6010 4.8 mg/L 11.3 ug/L 0.19J ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

Off 2 8/29/2012 1047 30"

EPA 8260, FL-PRO, 

EPA 6010 0.20 mg/L 928 ug/L 0.10U ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

Off 3 8/29/2012 1243 26"

EPA 8260, FL-PRO, 

EPA 6010 0.056U mg/L 1270 ug/L 0.10U ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

Off 4 8/29/2012 1515 24"

EPA 8260, FL-PRO, 

EPA 6010 0.056U mg/L 480 ug/L 0.10U ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

Off 5 8/29/2012 1630 24"

EPA 8260, FL-PRO, 

EPA 6010 0.055U mg/L 532 ug/L 0.10U ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

Off 6 8/29/2012 1743 24"

EPA 8260, FL-PRO, 

EPA 6010 0.056U mg/L 1310 ug/L 0.10U ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

Off 7 8/29/2012 1807 12"

EPA 8260, FL-PRO, 

EPA 6010 0.055U mg/L 121 ug/L 0.10U ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

Off 7 (DUP) 8/29/2012 1611 12"

EPA 8260, FL-PRO, 

EPA 6010 0.054U mg/L 109 ug/L 0.10U ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l

Background 2  (Out 8) 8/29/2012 1847 26"

EPA 8260, FL-PRO, 

EPA 6010 0.055U mg/L 5.0 ug/L 0.10U ug/L 0.50U ug/l 0.50U ug/l 0.50U ug/l 0.50U ug/l  
Table 4: Result of water sampling outside the Seaplane fence.  Only limited 
amounts of TPH were encountered in the groundwater. 
 
Based on these findings the contamination on the site appears to be distributed 
as shown in Figure 5 below. 
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Figure 5.  The old UST sites are show in the red outlines.  The black shaded 
areas have TPH concentrations of more than 1000mg/kg; the orange areas have 
TPH concentrations of more than 500mg/kg.  The red area has concentration of 
TPH above 100mg/kg and above the DPNR regulatory limit.  The yellow shaded 
areas have some contamination but it is below the regulatory limit.  The two dark 
triangles show the areas were ground water with more than 100mg/L was 
encountered. 
 
The limit number of high ground water samples is due to the fact that site is well 
flushed not only by the tidal influences of the sea but also due to the leaking 
waterline which had been leaking for at least 1 year prior to discovery. 
 
Origin of Contamination 
 
The purpose of the original sampling was to determine the status of the residual 
contamination that was the result of the Leaking Underground Storage Tanks 
which were removed from the site in 1993.  The initial sampling found that 
significant contamination still remained on the site but also noted that the 
contamination encountered appeared to vary in its degradation, therefore age.  
As part of the delineation of the contamination a forensic investigation was 
conducted to determine the vectors contributing to the releases so that these 
vectors could be stopped and no additional introduction of hydrocarbons occur.  
During the initial site surveys numerous potential contributing sources were noted 
due to poor practices on the site.  Since the time of the original surveys during 
the summer of 2011 the practices at the site have improved significantly reducing 
the potential for the introduction of additional contamination. 
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Forensic samples were analyzed by SGS Analytical Perspectives.  Six samples 
and a duplicate were analyzed; these included the sites where variation of the 
appearance of the hydrocarbons within the sample were noted and areas where 
newer vectors were apparent.  In order to determine the age/composition of the 
contamination a sample of the aviation fuel used at the site was provided as a 
standard. 
 
Bore hole B2 is located near the northwestern corner of the site and this sample 
site had the highest contamination on site.  However the sample appears to 
contain trace amounts of contamination inconsistent with the Avigas standard 
provided.  It is very probable that this site has additional contamination related to 
hydraulic fluid and lubricating oils due to the amount of repair work that has been 
conducted on the site with poor practices.  This site is also heavily influenced by 
the sea and some of the contamination could be associated with spills which 
have occurred offshore. 
 
Bore hole B4 is located within the footprint of the two northern USTs. The pattern 
of contamination is within the range of standard provided is consistent with semi-
weathered product. However the sample contains a more extended range of 
contamination that falls both within and beyond range of standard provided.  The 
analysis includes components which are closer to un-weathered product 
therefore indicating more recent Avigas releases. This would indicate that the site 
has contamination which is not just from the Leaking USTs which were removed. 
 
Bore hole B5 is located immediately to the north of the used old storage area and 
the fuel pump/filter area. The pattern of contamination is within the range of 
standard provided and portions are consistent with weathered product.  However 
the sample contains a more extended range of contamination that falls both 
within and beyond range of standard provided. There are components within the 
sample associated with unweather product therefore more recent releases of 
Avigas have occurred.  Again this indicates that the site has contamination which 
is not just from the Leaking UST which was removed. 
 
Bore hole B6 is located adjacent to the southern UST which was removed and 
the pattern of contamination is within the range of standard provided and portions 
are consistent with weathered product.  But once again the sample contains a 
more extended range of contamination that falls both within and beyond range of 
standard provided which indicates that the site has contamination which is not 
just from the Leaking UST.  Most of the contamination in this sample is degraded 
weathered Avigas. 
 
Sample F1 was located just to 20ft. north of the used oil storage area and the 
pattern of contamination is within the range of standard provided and is 
consistent with weathered product.  Sample contains a more extended range of 
contamination that falls both within and beyond range of standard provided 
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indicting that that the contamination present is not just from the leaking UST.  
There is Avigas is of more recent origin within this sample. 
 
Sample F4 was located to the north of the hanger and the pattern of 
contamination within the range of standard provided is consistent with semi-
weathered product.  But once again the sample contains a more extended range 
of contamination that falls both within and beyond range of standard provided 
which indicates additional contamination sources exist.  This sample however 
contains primarily weathered product. 
 
Conclusion 
 
There is an area of contamination above the DPNR regulatory limit of 100mg/kg 
of over 25,000 sq. ft. at the VIPA Seaplane Ramp.  There are 4 hot spots within 
the contamination footprint, 2 are within the footprints of, or adjacent to, the old 
UST sites.  However one of these two hotspots, B2 has contamination which 
does not resemble Avigas or degradation of the same.   The other one near the 
old UST foot print is the most consistent with degraded Avigas but still contains 
hydrocarbons outside the range of degraded Avigas.  One of the hotspots is just 
outside the fence and it is in the location where the fuel trucks park to fuel the 
existing operation.  The last hot spot is adjacent to the work area and contains 
hydrocarbons consistent with weathered Avigas, un-weathered Avigas, and 
hydrocarbons inconsistent with Avigas. 
 
Better practices have been instituted at the site and the potential for further 
releases has been reduced.  Measures still need to be taken to limit further 
contamination during fueling operations.  
 
The contamination present on the site is from the old leaking storage tanks which 
were removed and from poor practices at the site. The practices at the site have 
improved since 2011 therefore the potential for additional contamination on the 
site should decrease.  The vast majority of the contamination is within the fence 
line of the seaplane ramp.  Approximately 500 sq. ft. of contamination above the 
regulatory limit occurs outside the fence line.  
 
Suggested Remediation 
 
The contaminated soil outside the fence line should be removed. The 
approximate 20cu.yds. of contaminated material, should be properly disposed at 
a facility permitted to accept hydrocarbon contaminated soils.  During this 
removal additional sampling should occur to insure that all contamination above 
the regulatory limit is removed.  The area should then be refilled with clean fill 
material and a concrete apron should be placed in this area if continued use for 
fuel transfer is proposed. 
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The contaminated material within the fence line should then be contained and 
isolated through the use of sheet piling.  These piles should be driven below the 
limits of contamination.  This would limit the potential of the continued washing of 
contamination into the sea by waves and tidal fluctuation.   The containment of 
the contamination on the site would not negatively impact groundwater resources 
since it filled land and saline in nature.   While the sheet piling of the site would 
impact ground water movement towards the sea this should be insignificant and 
the groundwater could pass to either side of the ramp.  
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ENVIRONMENTAL AND WATER QUALITY MONITORING 
FOR THE 

REVETTMENT OF THE SEAPLANE FACILITY 
CHRISTIANSTED HARBOR, ST. CROIX 

U.S. VIRGIN ISLANDS 
 
INTRODUCTION 
 
The following is the proposed water quality monitoring program for the driving of sheet 
piles outside the existing bulkhead at the Virgin Islands Seaplane Facility in St. Croix, 
U.S. Virgin Islands. 
  
The proposed project involves the driving of sheet piles immediately in front of the 
existing failing bulkhead wall.  Due to the irregularity of the bulkhead less than 5 sq. ft.  
seagrass will be impacted.  Granular back fill will be place behind the wall.   
 
In any marine construction the potential for negative impacts to marine life and 
degradation of water quality exist.  When sediments are suspended in the water column 
through sheet pile driving or deposition of fill, 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.  Through careful planning and monitoring, such potential impacts can be 
minimized and abated.  
 
In order to ensure that water quality is maintained this water quality monitoring program 
will be implemented during in-water construction.  This plan will monitor turbidity and 
look at the effectiveness of the sedimentation control.  If any degradation of water quality 
is detected immediate measures will be taken to abate the impacts.   
 
The purpose of this monitoring plan is to document any degradation in water quality and 
detail a course of action that can be immediately implemented to abate that degradation if 
significant changes are observed. 
 
 
WATER QUALITY MONITORING 
 
Prior to the start of construction a baseline of water quality conditions will be established.   
A total of 5 sampling location will be established in Christiansted Harbor, three (3) 
sampling sites and 2 controls.  The monitoring samples will be placed in the areas most 
likely to be impacted by the project.  The control sites will be placed in areas which 
should be exposed by the same ambient conditions, but should not be impacted by the 
pile driving project. 
 
At each site the turbidity expressed as NTUs will be sampled.  Samples will be taken on a 
weekly basis for 2 months prior to the start of construction. 



   
Baseline data will be used to compare with data collected during the construction project 
to help assess whether readings are a result of the construction project or are due to 
ambient conditions. 
 
 

 

Figure 1:  Water Quality Sampling Stations.  

 

DURING CONSTRUCTION 

During the pile driving on a daily basis, 3 samples will be taken around the area of in-
water work; these samples will be taken in a radial pattern around the area of work at a 
distance of 10 meters outside the turbidity barriers.  Samples will be taken 1 meter below 
the surface and will be analyzed by either a Hach 2100 Turbidity meter or a YSI Multi-
meter for turbidity expressed as NTU.     
 
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 1 meter.  The project 
area is designated as class B waters.  Class B has an allowable turbidity level of 3 NTU.  
Allowable limits will be determined from the baseline survey and approved by 
DEP/CZM and the federal reviewing agencies prior to the start of construction.  
 
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 pile driving if the water samples show NTUs readings in excess of the allowable 
limits, DPNR, DEP and VIPA 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 pile 
driving. If it is determined that the elevated turbidity is the result of the project, the 
source of the problem will be identified and methods worked out to reduce suspended 
sediments.  Someone will be on hand at the construction site at all times who has the 
authority to implement sediment control devices, so that problems can be solve or 
resolved by the monitor, VIPA, DEP, and DPNR.   

If elevated readings are encountered the pile driving will stop and if any deficiencies in 
the deployed turbidity control are encountered they will need to be corrected.  Pile 
driving may resume once turbidity has fallen to allowable levels.  If there are no deficient 
in the deployed turbidity control, additional curtains will need to be deployed. Pile 
driving will have to stop until turbidities reach allowable levels before resuming.  If the 
additional measures which are adequate to control turbidity cannot be deployed, then pile 
driving will have to be shut down every time readings become elevated over acceptable 
ranges and will only be able to resume once they have fallen back into acceptable ranges. 

 
REPORTING OF DATA 
 
In the event of any emergency or noted increase in any of the water quality parameters 
above the allowable limit, VIPA, DPNR and DEP will be immediately notified by e-mail 
or by hand delivery.  Weekly water quality reports will be delivered to the agencies.  A 
report will be filed after the completion of all in-water work summarizing any impacts 
noted.   
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CORAL IMPACT REMEDIATION PLAN 

There are 6 Diploria strigosa growing on the eastern face of the bulkhead, one small, less than 
6” inches but the other 5 area all in access of 1 ft. in diameter.  In order to reduce the impact on 
marine resources during the revetment of the seaplane bulkhead, these corals will be transplanted 
to Long Reef. 

Methods 

Prior to their removal the corals will be photographed.  The corals will then be very carefully 
pried off the bulkhead wall using a thin chisel.  When the corals break free the divers will 
carefully set the corals in a basket.  All divers will use neoprene gloves when handling the corals.  
The corals will be carried underwater and placed on a tray beneath the boat.  The corals will then 
be slowly taken outside the harbor to the outer portion of Long Reef where they will be placed 
on dead coral substrate with Splashzone two part underwater epoxy.   In order to improve 
success of the reattachment the corals will be transplanted to a depth of approximately 25 ft. to 
be below the wave turbulence zone.  This will also allow for a more horizontal attachment for the 
corals.  The corals are in a vertical position and not subject to direct sunlight although they were 
in 1 to 2 ft. of water.  The increased depth will serve to reduce the direct solar impact when the 
corals are placed horizontal (a more successful attachment).   Care will be taken in the placement 
of the corals so that they do not impact any other coral or sponge species and the new location 
will be cleaned with a wire brush to improve adhesion.  The corals will photographed and their 
locations marked by GPS.  Two weeks following the relocation, the corals will be inspected to 
insure they are holding and if necessary they will be re-attached and photographed.  If any corals 
come loose they will be re-inspected in another two weeks and steps taken so that they do not 
come loose again.  A report will be filed upon completion of the transplant and subsequent 
inspection. 
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1509 W. Swann Avenue, Suite 
225 Tampa, FL 33606 

(813) 258-8818 Fax (813) 258-
8525 www.moffattnichol.com 

 

January 2, 2014 

Mr. James Jackson, P.E. 
CDR Maguire Group, Inc. 
225 Chapman Street 
Providence, RI 02905 

Re: Site Visit and Concept Development – Wall Surrounding Contaminated Soil and Shoreline 
Stabilization, Seaplane Basin, Christiansted, St. Croix, USVI 

Dear Jim: 

Moffatt  &  Nichol  (M&N)  has  completed  the  development  of  conceptual  alternatives  for 
shoreline stabilization and walls around the contaminated soil based on observations from the 
June 24, 2013 site visit and field investigations, findings from the BioImpact, Inc. report dated 
September  2012,  and  conversations  with  the  representatives  of  the  Virgin  Island  Port 
Authority (VIPA). The construction of a wall to surround soil contaminated from fuel oil leaking 
from  three  former  underground  storage  tanks  (USTs)  necessitated  the  study. However,  the 
scope  of  the  effort was  expanded  to  include  the  evaluation  of  repair  and/or  replacement 
alternatives for the existing concrete gravity seawall as a result of  localized failures and  long‐
term maintenance issues. 

PREVIOUS STUDIES 
The  three USTs and associated contaminated sands were  removed  in 1993. A closure  report 
prepared by Fuel System Products as part of the US Environmental Protection Agency (USEPA) 
contamination  removal  process  identified  areas  of  contaminated  soil  that  had  not  been 
removed and  the  future  remediation actions  that may have  to be enacted. VIPA  contracted 
BioImpact,  Inc.  to  identify  the  extent  of  remaining  contamination  and  prepare  a  remedial 
action plan for USEPA approval. An initial field investigation was conducted in August 2011 that 
consisted  of  sampling  subsurface  soils  and  groundwater  at  nine  bore  holes.  A  more 
encompassing  field  investigation  was  conducted  in  July/August  2012  to  better  define  the 
extent  of  contaminated  soils.  This  field  investigation  included  a  dye  study  to  evaluate 
groundwater  migration.  The  extent  of  the  contamination  was  identified  and  mapped  by 
BioImpact as shown in Figure 1. 

The  recommended  remediation  plan  identified  in  the  August  2012  report  consisted  of 
constructing a wall around the perimeter of the contaminated soil to prevent further washing of 
contaminates  into  the  sea. Contaminated  soil outside  the property  limits would be  removed 
and disposed of in a designated landfill. 
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Figure 1: Limits of contaminated soil (BioImpact, 2012) 

SITE VISIT 
M&N (Gary Smith, P.E.) conducted a site visit on June 19 and 20, 2013 to observe site conditions 
including the condition of the concrete seawall and the connection of the floating docks used by 
the  seaplanes. M&N also observed  two  test pits being conducted by VIPA  for  the purpose of 
understanding  the  geometry  and  foundation  of  the  concrete  gravity  wall.  Sheet  C‐101  in 
Appendix B shows the baseline stationing and general alignment of the shoreline. 

An existing concrete gravity wall  lies between Station 0+00 and Station 3+88. The  trapezoidal 
shaped gravity wall  is a monolithic concrete structure with chamfered face at 1H:2V slope and 
variable cap elevation. Field observations  indicate that the toe of the gravity  lies between ‐1.5 
to ‐4.5 feet Mean Lower Low Water (MLLW) with cap elevations ranging from +1.7 to +2.5 feet 
MLLW. A variable width  (3.5  to 4‐foot wide) concrete sidewalk sits on  top of  the gravity wall 
between Station 0+00 and 0+80. The concrete sidewalk transitions to a 12‐inch to 30‐inch wide 
concrete cap between Station 0+80 and Station 3+88. A 4‐foot high masonry wall sits atop on 
the concrete cap between Stations 0+80  to 1+40. A 12‐inch high  trapezoidal shaped concrete 
curb sits on  the seaward edge of  the remaining gravity wall except  for small segments where 
the gangways and floating dock restraining systems are mounted directly to the gravity wall. 

The shallow foundation of the gravity wall has overtime been undermined by wave and water 
level action, leading to piping of material and the bridging or collapse of the concrete sidewalk 
and aprons. Observations from the test pits confirmed voids and water exchange. Between 
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Station 0+10 and 0+70, several cavities have opened  in the grassed area due to piping of soils 
through the gravity wall, exposing utility lines and causing sections of the concrete sidewalk to 
be  unsupported.  Cracking  and  differential  settlement  of  the  concrete  cap  and  apron  were 
observed between Stations 0+80  to 3+88. Rotation of  the gravity wall was also noted where 
floating dock restraining system is mounted to the wall. 

The seaplane basin ramp extends from Station 4+28 to Station 5+18. The upper section of the 
ramp and the adjoining apron between Station 4+28 and 4+85 had collapsed near the waterline, 
leading to washout underneath concrete apron. The actively used section of the ramp consists 
of  pre‐cast  concrete  slabs  abutting  the  concrete  apron.  The  remaining  115‐feet  of  shoreline 
(Station 5+18  to Station 6+33) was  stabilized by a  concrete apron and a  low height  concrete 
gravity wall. The apron and gravity wall have collapsed over time, leaving voids that have been 
filled in with concrete rubble. Appendix A contains photos from January and June 2013 site visits 
showing the condition of the shoreline. 

DESIGN PARAMETERS 
Design parameters were  identified  to  assist  in  the development of  alternatives  for  shoreline 
stabilization and the wall surrounding the contaminated soil. Oceanographic, uniform  live, and 
floating dock anchoring loadings were developed for this feasibility assessment. 

Oceanographic forcing 
Oceanographic  forcings  (hydrostatic  and  wave)  were  developed  based  on  preliminary 
assessment  of  wave  and  water  levels  utilizing  flood  studies  conducted  by  the  Federal 
Emergency Management Agency  (FEMA). FEMA determined design  stillwater  levels and wave 
heights  for  the 10‐, 50‐, 100‐,  and 500‐year  return periods.  The 10‐year  return period water 
level  is elevation +5.0  feet Mean Sea Level or elevation +5.74  feet MLLW. The existing gravity 
wall and the majority of the seaplane facility will be submerged for this storm event. A design 
water  level  equivalent  to  the  cap  elevation  (elevation  +2.5  feet MLLW)  was  selected  as  it 
presents the worst hydrostatic condition. 

The design wave height was based on depth limited conditions. Water depths offshore of the 
seaplane basin vary from elevation ‐2 to ‐6 feet MLLW, with deeper water on the north side 
of the property and shallower water on the east side. The computed wave heights vary from 
1.5  to  4.5  feet  during  non‐storm  conditions  and  3.5  feet  to  6.5  feet  during  storm  events 
where the water  level  is equal to the cap elevation of the existing gravity wall. Higher wave 
heights may be  computed  for  larger  storm event but  the  largest wave  forces on  shoreline 
structure  occur when  the wave  crest  is  near  the  cap  elevation.  Therefore,  a  design wave 
height of 2 feet was selected. 

Live and Mooring Loads 
The  concrete  apron  and  the  associated  shoreline  stabilization  support  aircraft maintenance 
equipment, fuel delivery trucks, emergency equipment, and the seaplanes themselves. A 

3



Mr. James Jackson  M&N #7903‐01 
CDR Maguire, Inc. 
January 2, 2014 

uniform  live  load  criterion of 250 pounds per  square  foot was  selected  to accommodate  the 
intended uses. This live load criterion is consistent with AASHTO guidelines for similar uses. 

Two floating docks are anchored using steel control arms to the existing gravity wall. During the 
site visit, M&N observed that the seaplane exerted a load on the floating dock as it departs its 
mooring on the floating dock. This  load  is ultimately translated to the gravity wall through the 
steel control arms. Based on observations, the gravity wall was not designed to withstand this 
load,  resulting  in  slight  seaward  rotation of  the wall  at  these  segments. A  conversation with 
Seaborne Airlines, the concessionaire at the facility, indicates that the cleat pull capacity on the 
floating  docks  is  approximately  5000  lb.  It was  assumed  that  this  load  is  transmitted  to  the 
gravity wall. Therefore, a 5000 lb point load was assumed at each floating dock anchor point for 
the design of structural alternatives. 

Geotechnical Investigation 
A  geotechnical  investigation  was  undertaken  to  evaluate  soil  conditions  and  provide 
geotechnical  recommendations  based  on  seven  (7)  test  borings  along  the  perimeter  and 
interior  areas  of  the  property.  The  investigation  was  undertaken  by  Jaca  and  Sierra  in 
September  2013, with  borings  drilled  to  depths  varying  from  30  to  55  feet  below  existing 
ground surface. 

The soil stratigraphy is characterized by medium dense sand fill followed by layers of loose to 
very loose sands and clayey sands. Weathered volcanic rock fragments with stiff clayey sands 
generally occurs below the  loose sands up to depths of 30 feet below existing grade. A more 
cohesive  layer  of weathered  volcanic  rock was  identified  primarily  at  two  boring  locations, 
(southeast  and  southwest  corners  of  the  property),  at  depths  greater  than  30  feet  below 
existing  grade.  The medium  dense  sand  fill  in  the  upper  2  to  4  feet  coincides with  the  fill 
material placed to create the extended concrete apron area and ramp seaward of the original 
shoreline. 

Groundwater  levels observed during  the  investigation  ranged  from 2  to 5  feet below existing 
ground surface. These ground levels are consistent with levels measured and observed by 
BioImpact during their previous field investigations.  A summary of the geotechnical 
investigations and findings is included in Appendix A. 

STRUCTURE ALTERNATIVES 
Alignment 
The  primary  purpose  of  the wall  is  to  surround  the  contaminated  sediment  and  effectively 
minimize  ground water  interaction with  said  soil.  Since  the  contaminated  soils  have  spread 
laterally through the site, the alignment of the wall is primarily based on encapsulating the soil, 
especially on the south and west sides of the site. In these areas, the wall alignment coincides 
with the property boundaries. Two alternative wall alignments were developed to stabilize the 
concrete apron on the north and east sides of the property due to soil loss underneath the 
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existing gravity wall. One alignment, referred to the exterior alternative, places the wall at the 
seaward toe of the gravity wall. The  interior alternative places the wall a minimum of 6 inches 
landward of the existing gravity wall. 

The benefit of the exterior alignment is less impact and conflicts with existing infrastructure on 
the site though the floating docks will have to be shifted slightly. This alignment also stabilizes 
the  existing  gravity wall,  anchors  the  floating  docks,  and  protects  the  shoreline  from wave 
attack. The downside of the exterior alignment  is the regulatory consideration of placing fill  in 
water to connect the wall to the existing gravity wall and apron area. An  interior alignment  is 
less  difficult  to  permit  and  provides  the  same  benefit  of  stabilizing  the  concrete  apron  and 
facility  infrastructure. It does not directly stabilize the existing shoreline from wave attack; the 
gravity wall continues to provide this function. However, the wall would be designed to sustain 
wave attack if the gravity wall failed. The downside to this alignment is primarily conflicts with 
existing infrastructure during installation. VIPA has indicated that the seaplane ramp is in good 
condition. The proposed wall at this  location should be placed  landward of the ramp to avoid 
compromising its structural integrity. Appendix B shows the two alignment alternatives. 

Wall Types 
The  selection  of  appropriate wall material  [steel,  concrete,  or  composite,  i.e.  FRP)  and  the 
restraining system (anchored or cantilever)  is primarily dependent on geotechnical conditions, 
live  and  passive  loads,  ease  of  installation,  cost,  and maintenance  considerations. A  35‐year 
design  life was  selected  for  all wall  types. Although  the upper  layer of  soil within  the  site  is 
generally loose sand, pockets of dense sand and gravel fragments in lower strata may it difficult 
to  install  composite  or  concrete  sheetpile without  significant  damage  to  the  sheetpile.  Pre‐
drilling  may  have  to  be  performed  to  accomplish  sheet  installation,  which  increases  the 
construction cost.  Installation of concrete sheetpile also tends to be more  labor  intensive and 
requires  routine  maintenance  of  the  joints  to  maintain  integrity  and  minimize  seepage  of 
groundwater. Based on these considerations and unit costs, a steel sheetpile wall was selected 
to surround the contaminated soils and stabilize the concrete apron/ shoreline on the north and 
east sides of the site. 

On  the south and west sides of  the site, where wall depths do not have  to extend below  the 
active  groundwater  layer,  a  seamless  concrete  diaphragm  wall  was  identified  as  a  viable 
alternative to steel sheetpile wall on the south and west sides of the property. A trench would 
be  excavated  to  approximately  9  feet below  existing  grade using  equipment  such  as  a Hang 
Grap, and then pumped with a mixture of soil and bentonite. A mild reinforcing cage would be 
placed and a cement mixture using the tremie concrete method would be pumped to displace 
the soil mixture to create the final wall. One consideration  in evaluating this alternative  is the 
cost of obtaining specialized equipment, the amount of excavation and formwork to create the 
wall, and  the  impact of wall construction on adjoining  infrastructure. A preliminary vetting of 
cost based on these considerations suggested that this option may be more expensive relative 
to economies of scale of material and equipment if a steel sheetpile wall was constructed 
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around the entire perimeter of the site. It is recommended that a steel sheetpile wall be used to 
surround the contaminated sediment. 

A  structural analysis was performed  to  identify  the  steel  sheetpile wall  restraining  system  to 
counteract  the  passive  soil  and  live  load  conditions  and  the  anchoring  forces  of  the  floating 
docks. The analysis indicated that a cantilevered sheet sheetpile with a section weight of 20 lbs/ 
square foot was the minimum required section. At  locations where the stiff arm mooring arm 
attached to the wall, the wall would be anchored using a tie‐rod and soil anchor. A nominally 2‐
foot wide  concrete  capping beam at Elevation ±3.0  feet MLLW would be placed  to align  the 
sheet  piles  and  transfer  the  loads  evenly  along  the wall.  The minimum  tip  elevation  for  the 
interior and exterior walls along the north and east shoreline  is Elevation  ‐26  feet MLLW. The 
sheet  pile  tip  elevation  along  the  south  and west  sides  of  the  property  is  Elevation    6  feet 
MLLW. An interlock sealant would be applied during installation to minimize seepage. Appendix 
B shows the typical sections for interior and exterior alignments. 

Corrosion  of  steel  sheetpile  occurs where  oxygen  and  salt water  come  in  contact, which  is 
generally the highest at the splash zone. Since the interior alignment of the wall is generally not 
exposed to direct contact with saltwater, corrosion rates of the steel sheetpile will be reduced. 
The  thickness of  the steel sheet and  the application of a coal  tar expoxy coating on  the steel 
sheetpile  should be  sufficient  to  sustain  the  integrity of  the wall  through  its design  life.  The 
exterior alignment is more susceptible to corrosion due to its exposure to saltwater, which may 
require additional measures including a passive cathodic system or the installation of a concrete 
fascia. Since there is limited water depth in front of the wall, a passive cathodic system (anodes) 
may  be  difficult  to  install.  The  installation  of  the  concrete  fascia  extending  from  the  cap  to 
below the MLLW  line, encapsulates the steel sheetpile wall within the splash zone, minimizing 
corrosion.  The  cost  of  the  concrete  fascia  is  balanced  by  the  corrosion  protection  and  the 
aesthetic appeal it provides. 

Regulatory Considerations 
The construction of the  interior alignment should have  little to no  impact on the environment 
so  it  is anticipated  that regulatory review and authorization of  this alignment should be  fairly 
straight forward. A Coastal Zone Management (CZM) application through the The Virgin  Island 
Department of Planning and Natural Resources (VI‐DPNR) will be required. However, regulatory 
authorization  from  the US Army  Corps  of  Engineers  (USACE) may  not  be  required  based  on 
proposed alignment with the possible exception of the northwest shoreline. If the USACE permit 
is  required  for  this  section,  it  would  most  likely  be  administered  as  a  Nationwide  permit 
exemption or as a Letter of Permission; processes that are typically less than 6 months. 

The exterior alignment will  required  the placement of  the new wall and  the gravel backfill  to 
bridge  the  gap between  the new wall  and existing  gravity wall.  The  area of  impact will  vary 
depending on the final alignment of the wall but at a minimum, approximately 1450 square feet 
of sea bottom may be impacted. The Nationwide permit exemption from the USACE allows 
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placement of a new bulkhead seaward of the existing structure if the footprint does not extend 
more than 18 inches seaward. Based on the proposed exterior alignment, the replacement wall 
would fall under this authorization. If the wall alignment extended further seaward, a LOP or an 
individual permit may be required. CZM rules indicate that this project would fall under a major 
water  permit  and  would  require  environmental  assessments  and  a  public  hearing  prior  to 
review and authorization. 

OPINION OF PROBABLE CONSTRUCTION COST 
Installation of the steel sheetpile wall will require demolition of  failed sections of the existing 
concrete apron, excavation of poor backfill and  the placement and compaction of new select 
backfill material, a new concrete apron, and the new bulkhead with concrete cap. An Opinion of 
Construction  Cost  has  been  provided  for  the  interior  and  exterior wall  alignments, with  the 
breakdown  by  segment  for  the  two  different wall  alignments.  The  total  cost  of  the  project 
includes a 25% contingency but does not include duty and/or taxes on material. 

Item/Description  Quantity Unit  Unit Cost ($)  Total ($)

Mobilization/Demobilization  1 LS 750,000  750,000

Demolition  230 CY 200  44,500

Steel Sheetpile   

Exterior Wall (North) w/Soil Anchor, 
Coal Tar Epoxy Coating, Interlock 
Filler, and Concrete Cap 

387  LF  1,050  406,350 

Interior Wall (North) with Coal Tar Epoxy
Coating, Interlock Filler, and Concrete 
Cap (in lieu of exterior wall) 

376 LF 1,050  397,800

Interior Wall (West) with Coal Tar Epoxy
Coating, Interlock Filler, and Concrete 
Cap 

300 LF 1,050  315,000

Interior Wall (South) with Coal Tar 
Epoxy  Coating,  Interlock  Filler, 
and Concrete Cap 

487 LF 550  267,850

Tie‐Back Anchors  6 EA 1,000  6,000

Concrete Fascia (Exterior Wall Only 
‐ Optional) 

28.7  CY  850  24,366 

Concrete Apron (6‐inch)  267 CY 450  120,150

Select Backfill/ Compaction  200  CY  25.00  5,000 
Gravel Backfill (Exterior Wall only)  58 TON 65.00  3,770

Total Cost – Interior Wall w/o fascia  1,906,300
Total Cost – Interior Wall with 25% Contingency  2,382,875

Total Cost – Exterior Wall w/ fascia  1,936,986

Total Cost – Exterior Wall with 25% Contingency  2,421,232
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The cost between the exterior and interior alignment is less than $50,000. The selection of 
the alignment is based on regulatory considerations and conflicts with existing infrastructure. 
We would recommend that representatives of VIPA meet with CZM staff to assess the 
regulatory concerns prior to final selection of the wall alignment. 

Please give me a call if you have any questions regarding our 

evaluation. Sincerely, 

MOFFATT & NICHOL 

Mark A. Pirrello, P.E. 
Project Manager 
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APPENDIX A 

GEOTECHNICAL INVESTIGATION 



REPORT 

ON THE GEOTECHNICAL EXPLORATION 

PERFORMED AT THE SITE OF THE PROPOSED 

IMPROVEMENTS TO THE EXISTING SEABORNE 

SEAPLANE FACILITIES, ST. CROIX, USVI 

1.0 INTRODUCTION:  

The present soil report covers the results of the geotechnical exploration conducted at 

the  site  of  the  proposed  improvements  to  the  Seaborne  Seaplane  facilities  located  in  Saint 

Croix, U.S. Virgin  Islands  (see  Figure  1).  Jaca & Sierra Engineering, PSC was  contracted  by 

CDR Maguire  to perform  site  investigations  and prepare geotechnical  recommendations  for 

the project. 

 
Figure 1: Entrance to Seaborne Seaplane facilities in St. Croix, USVI. 

The objective of our exploration and engineering evaluation  is  to provide geotechnical 

recommendations for the proposed retrofit of the existing concrete wall along the parcel 

Jaca & Sierra  Test ing Laborator ies  
P O Box 3 6 3 1 1 6 , San Juan, P R 0 0 9 3 6 - 3 1 1 6 

� 7 8 7 -  7 6 1 -  2 5 7 0 � 7 8 7 -  7 4 8 -  6 9 7 0 � www. jacasierra.com 
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shoreline. Another important concern is to contain the reportedly contaminated soil within the 

interior of the existing parcel. 

This soil report has been prepared  for  the exclusive use of  the owner,  their architects, 

engineers and/or others  involved  in  the preparation of  the design plans and specifications of 

the project. 

2.0 SCOPE OF WORK:  

The  fieldwork  consisted  of  drilling  seven  (7)  test  borings  distributed  throughout  the 

facilities area. The test borings were drilled to depths varying from 30 to 55 feet below existing 

ground surface. Please refer to borings location on Appendix A. 

In  situ  testing  and  soil  sampling were  achieved  by means  of  the universally  adopted 

Standard Penetration Test  (SPT) and split spoon sampler method according  to ASTM D 1586. 

Subsurface drilling was executed as per ASTM D 1452 using a B‐47 trailer mounted drill rig to 

drive a 2.25 inches ID helical auger into the ground. 

The  soil  samples were  secured  in  jars  and  transported  to  our  laboratory  for  visual‐

manual description and moisture content determination. Unconfined compressive strength and 

soil classification (sieves and Atterberg limits) tests were performed in selected samples. Please 

refer to soil classification tests results on Appendix B. 

The field and laboratory information was collected to prepare boring logs, which reveal 

the  stratigraphy  and  soil  properties  at  each  boring  explored.  This  report was  based  on  the 

information obtained in the boring logs, laboratory tests and information submitted to us. 
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3.0 SUBSOIL GENERALIZED CONDITIONS:  

3.1 Geology:  

J.T. Whetten  (1966)  published  a  generalized  geology  of  St.  Croix1.  According  to  the 

geologic map, the facilities fall within a zone that corresponds to Beach Deposits and Tuffaceous 

Volcanic Rock Formations. The Beach Deposit typically contains unconsolidated fine‐ to coarse‐

grained  sand  including  shell  fragments.  The  underlying  Tuffaceous  Volcanic  Rock  horizon 

consists of mixed fragmented volcanic particles such as ash and cinder in layers. 

3.2 Stratigraphy:  

In  conformance  to  the  above  described  geology,  soil  stratigraphy  is  characterized  by 

medium dense sand fill, followed by layers of loose to very loose sand corresponding to beach 

and marine deposits extending mostly 10  to 20  ft beneath ground surface within  the explored 

areas. These upper sandy layers cover a firm saprolitic to weathered volcanic rock profile. 

Stratum no. 1: Medium Dense Sand: Fill deposit 

The upper stratum consists of a man‐made medium dense sandy  fill extending 2  to 4 

feet  depth  beneath  existing  ground  surface.  This  is  understood  to  consist  of  the  land 

reclamation  fill placed during  construction  of  the present  existing  facilities. The  fill  covered 

shallow  sea  bottom.  The  SPT‐N  values  are  between  10  and  23  bpf  (blows  per  foot  of 

penetration) and the water contents between 7% and 37%. 

1J.T. Whetten (1966) “Geology of St. Croix, U.S. Virgin Islands”, Geological Society of America, Memoir 98, pp. 177 

239. 
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Stratum no. 2: Loose to Very Loose Sand 

The second stratum is composed mostly of loose to very loose sand with some silt and 

shell  fragments. The depth of  this  layer  is  in  the range of 9  to 14  feet below existing ground 

surface.  The  SPT‐N  values  recorded  are  between  1  and  14  bpf  and  the moisture  contents 

between 19% and 26%. Higher SPT N values are related to coarser shells and occurring coral 

fragments. 

Stratum no. 3: Very Loose Clayey Sand 

The third stratum is mainly composed of very loose clayey sand with trace gravel, shell 

fragments and organic matter. This  layer varies  in  thickness  from  5  to  10  ft beneath ground 

surface. The SPT‐N values are between 1 and 5 bpf and  the water contents between 15% and 

37%. 

Stratum no. 4: Clayey Sand some Weathered Rock Fragments (Saprolite) 

The  fourth  stratum  is  comprised of  clayey  sand with  some weathered  rock  fragments. 

This  layer occurs between 9 and 19  feet and extends  to a depth between 39 and above 55  feet 

beneath existing ground surface. The SPT‐N values registered are between 12 and 73 bpf and the 

moisture contents between 12% and 26%. 

Stratum no. 5: Weathered Rock 

The lower stratum consists mostly of weathered rock sampled as gravel and cobble with 

some sand and clay. Weathered rock is only found in borings no. 5 and 6 at depths of 29 and 39 

feet below existing ground surface, respectively, and extend to the end of boreholes. The SPT‐N 

values obtained are above 100 bpf (refusal) and the water contents between 15% and 17%. 
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The above information corresponds to a general description of the subsoil conditions of 

the  area  explored. However,  for more detailed description  regarding  the  soil  profile,  please 

refer to the enclosed boring logs on Appendix A. 

3.3 Groundwater:  

According  to  the observations made during  the subsoil exploration, groundwater was 

found between 2 and 5  feet beneath existing ground surface. As expected, higher water  level 

was present near  the  coast  (north  of  the  site). Groundwater  level may  rise during  and  after 

prolonged rain events. 

3.4 Seismic Classification:  

Based on the soil samples and SPT‐N values obtained from the exploratory program we 

suggest a site classification E, which corresponds to a soft soil, according to the 2005 and 2010 

American Society of Civil Engineers Standard (ASCE 7‐05 & ASCE 7‐10). Table 1 presents the 

design  earthquake  spectral  response  acceleration  parameters  provided  by  both  ASCE 

standards. SDS and SD1 correspond to the design spectral acceleration parameters at short period 

and at 1 second period, respectively. 

Table 1: Design spectral acceleration parameters. 

Standard  SDS  SD1 

ASCE 7‐05 0.61 0.46

ASCE 7‐10  0.61  0.55 
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4.0 RESULTS AND RECOMMENDATIONS:  

The  soil  exploration  program  revealed  loose  to  very  loose  sand  corresponding  to  the 

beach  and  marine  deposit  below  the  concrete  deck.  This  granular  soil  is  susceptible  to 

progressive coastal erosion. The failing of the existing concrete gravity wall is the result of sand 

scour  below  the  retaining wall  due  to  the  subsurface  erosion,  fines migration  and  scouring 

effects  from  waves  and  tides.  Although  soil  borings  performed  on‐site  did  not  show  gaps 

between  the  bottom  of  slab  and  top  of  soil,  it  is  expected  that  there  should  be  void  zones 

occurring within the backfill of the existing gravity wall and under the concrete deck, as seen on 

Figure 2. The migration of sandy soil affects the stability of the retaining wall and the concrete 

deck. Figures 3 and 4 show concrete deck and top of concrete gravity wall. 

To mitigate  future potential  concrete  gravity wall  failure  and  to prevent  further  sand 

erosion, we  recommend  the  construction  of  a  cantilever  sheet  pile  bulkhead  seaward  of  the 

existing retaining wall. This alternative will also confine any contaminated soil  that may exist 

inside the parcel. The following subsections cover the recommended sheet pile wall parameters 

for design and liquefaction risk analysis. 
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Figure 2: Location of test boring no. 5 (east of the site). The image displays a gap between the 

concrete sidewalk and the existing fill. 

Figure 3: Location of test boring no. 1 (north of the site). The image displays the concrete deck 

and the top of the existing gravity wall at background. 
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Gap  
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Top of existing 

concrete gravity wall



 

Figure 4: View of concrete deck and seaplane ramp (northwest of the site). 

4.1 Sheet Pile Bulkhead: 

The cantilever sheet pile wall will have a  limited penetration below 35 to 40 feet depth 

below existing concrete deck. The recommended depth is to ensure sufficient penetration within 

the deeper saprolite stratum. The sheet pile sections can be installed by combination of vibratory 

and pile driving hammers. 

Based  on  the data  obtained  throughout  the  borehole drillings, we have  estimated  the 

earth pressure parameters that can be used to select the appropriate sheet pile section. Table 2 

summarizes these soil properties according to each uncovered stratum. 
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Table 2: Earth pressure parameters for sheet pile design. 

Stratum 

No. 

Depth 

Range [ft] 

Moist Unit 

Weight, y [psf]

Cohesion, c

[psf] 

Angle of Internal 

Friction, φ [˚] 

1,2,3  0 ‐ 19  120 0 30 

4  19 ‐ 50  130  500  35  

The  space  between  the new  sheet pile wall  and  existing  concrete  gravity wall  can  be 

filled with  tremie placed  concrete mix. Please  refer  to  the  enclosed Proposed  Sheet Pile with 

Idealized Soil Profile plan on Appendix C to visualize the void space mentioned. 

4.2 Liquefaction Analysis: 

The boring logs exhibit groundwater levels between 2 and 5 feet depth combined with a 

loose  to  very  loose  sand  layer  extending  to  20  ft  beneath  ground  surface.  This  condition  is 

indicative of potential seismic subsidence and  liquefaction during strong ground motions. The 

liquefaction phenomenon consists on  the settlement of saturated  loose granular soils after  the 

occurrence  of  an  earthquake  of moderate  to  high  intensity. The  settlement magnitude  varies 

depending  on  several  factors  such  as:  earthquake  magnitude,  peak  ground  acceleration, 

percentage of fines in the soil strata and relative density. 

The stratigraphy and soil properties obtained from the boring  logs and  laboratory tests 

were used to run a liquefaction analysis with the software LiqIT V.4.7. The methods used were 

NCEER  (National Center  for Earthquake Engineering Research) 1998  for analysis and  Idriss & 

Seed for fines correction. The earthquake magnitude considered was 6.5 (Richter magnitude 
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scale) based on the history of earthquakes occurred in the U.S. Virgin Islands. The Peak Ground 

Acceleration (PGA) used was 0.28g as per ASCE 7‐05 section 11.8.3 (PGA = Ss/2.5). 

The results of the liquefaction analysis exhibit certain liquefaction to be manifested in the 

form  of  ground  subsidence  as  the  sand  is  densified/rearranged  in  response  to  the  seismic 

vibrations  and  consequential  cyclic  stress  and  raise  in  pore water  pressures.  The  settlement 

magnitude is predicted to be in the order of 20 inches. The LiqIT V.4.7 output information can be 

found on Appendix D. 

On account of  this condition, any structure proposed within  this site shall be designed 

over deep  foundations. At  the  time  this  report was prepared, we did not have  information of 

any building structure being proposed at the premises. 

5.0 SITE PREPARATION GUIDELINES:  

A controlled fill construction procedure shall be performed wherever fill is required to 

reach final grade elevation. The procedure guidelines are the following: 

1. The area of  the proposed structure shall be cleared of  topsoil, organic matter or foreign 

debris.  On  account  of  scouring,  erosion  and  leaching  of  soils  within  the  area,  the 

subsurface will have sinkholes or cavities that will require filling prior to retrofit of the 

existing concrete deck and/or new concrete deck. 
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2. The exposed grade prior to the placement of ground improvement fill for structure’s slabs 

or  foundations  shall be  roller  compacted and proof  rolled  to verify before any  filling. 

This will allow for collapse of the possible gaps and cavities found on the soil. 

3.  The  fill material  shall  consist  of well  graded  granular  fill  complying with AASHTO 

Classification  A‐2‐4  or  A‐1  (GM,  GW,  SW  or  SM  according  to  Unified  Soil 

Classification).  This  material  should  be  approved  by  the  consultant  geotechnical 

engineer. 

a. Fill material should not have fine material (silts and clays passing no. 200 sieve) 

content greater than 35%. 

b. The plasticity  index  (PI) of  the  fine  fraction should not be greater  than 15 and 

the maximum liquid limit (LL) should be 40. In situ fill material may be used if 

it is in compliance with these requirements. 

c. Boulders  within  fill  for  structures  should  be  discarded.  Maximum  coarse 

aggregate size should be 6 inches. However, fill material must be relatively well 

graded and  should not  consist of  just gravel,  crushed  stone or poorly graded 

sand. 

4. The fill material shall be placed  in  layers not exceeding eight (8)  inches of  thickness (as 

measured before compaction) on a surface free of water. Each layer shall be compacted 

to a minimum of 95% based on its maximum dry density determined from a Modified 

Proctor Compaction Test, according ASTM D 1557. 
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5. The  construction of  the  fill  layer  shall be made under  the direct  supervision of a  field 

technician. The presence of the field technician shall be continuous from the initiation of 

site clearing until the final grade is reached. The field technician shall certify that the fill 

construction was made in conformity with these specifications. A contracted laboratory 

personnel  should be present  to  assist  the  field  technician  in  the delimitation of weak 

spots during proof rolling operation and  to make  the compaction  test of  the proposed 

fill. The presence of a  technician  is absolutely necessary  from  the  initial  site  stripping 

and removal of the unsuitable material to the final grade elevation. 

6.0 ADDITIONAL COMMENTS:  

This  report  was  prepared  with  very  limited  information  on  the  proposed  site 

development.  Once  the  design  schemes  are  developed,  we  should  be  provided  with  the 

information to be able to evaluated and provide further recommendations. 

It  is recommended that this submitted geotechnical soil report be carefully studied and 

evaluated  to  coordinate  those  pertinent  office  meetings  during  the  project  design  stage  to 

discuss  the  various  considered  project  design  concepts  and  to  clarify  or  include  any  other 

pertinent geotechnical design recommendations not covered in our soil report. 

These meetings are directed to avoid any future claims of the project contractors based 

on  any  potential  differing  site  conditions.  This  report  along with  any  additional  letter  and 

addendum revisions should be provided to bidding contractors. 
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Note  that  the herein given  recommendations are based on  test borings performed on 

spots,  which  are  considered  as  representative  of  the  subsoil  conditions  within  the  site. 

However,  this  fact  does  not  guarantee  that  different  conditions  may  be  found  during 

construction progress  and/or  excavations.  In  such  instances, we  shall  be  notified  to proceed 

with a field visual inspection directed to formulate the corresponding solution. 

Similarly, in the event that the present analyzed project design concept is revised, a copy 

of the new design shall be provided to us. Thereafter we can evaluate additional general design 

and construction recommendations. 

We wish  to  thank you  for  the opportunity of  submitting  this geotechnical engineering 

report and remain, 

Cordially yours, 

JACA & SIERRA ENGINEERING, PSC 

 
Carlos R. Sierra Del Llano, MSCE, PE 

 

Rommel Cintrón Aponte, EIT 

Enclosures 
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Appendix A: 

Boring Logs & Location 



 

SUBSURFACE EXPLORATION LOG 
BORING N0.: 1

PROJECT 
SEABORNE SEAPLANE FACILITIES 

JOB 
7363 

SHEET 1

OF 2

LOCATION ST. CROIX, USVI DRILLER/DRILL RIG: S. PEREZ / B-47 

DESCRIPTION BY R. CINTRON DATE HOLE STARTED 8-27-13 COMPLETED 8-27-13 

GROUNDWATER (ft.) Initial: 2' Final: 2' ELEVATION TOP OF HOLE (mts): 

TOTAL DEPTH OF HOLE 55.5' ENGINEER C.R. SIERRA DEL LLANO 

(mts) 
Elev.DEPTH 
(feet) 

0.00 

D  E

DESCRIPTION w >- 
G T LE

B
LO

W
S

 

S
P

T
 

N W Qu RC RQD% 

N W Qu PL+LL 

Qu 1 2 3 4 

N-W 20 40 60 80
0.00 0 

5 

10 

15 

20 

25 

30 

35 

SLAB 
0.4

5 
10 
10 
6 
4 
6 
8 
8 
6 

5 

4 

2 
1 
1 

1 
1 
1 

9 
10 
10 

9 
8 
11 

16 
17 
19 

9 
17 
19 

20 

10 

14 

8 

2 

2 

20 

19 

36 

36 

17 

17 

19 

26 

25 

36 

18 

17 

14 

26 

2.2 

1.9 

      -0.12 

-4.27 

 
SAND trace silt, gravel and shell fragments, 
medium dense, pale yellow (fill upper 4') 
Do... pale yellow, light gray 

Do... some silt trace shell fragments, loose 
to very loose, pale yellow, gray 

14 

 

 

-5.79 

CLAYEY SAND trace shell fragments, very loose,
greenish gray 

19 

 

-7.32 

CLAYEY SAND trace weathered rock fragments, 
medium dense, brownish yellow 

24 

  

 CLAYEY SAND some weathered rock 
fragments, brownish yellow, pale yellow, 
brown (saprolite) 

  

  

    

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer. 



 

BORING NUMBER: 1

  

  

 

BORING LOG (CONT. SHEET) 
PROJECT 

SEABORNE SEAPLANE FACILITIES 
JOB 7363 SHEET 

OF 
 2

2

(mts) 
Elev.DEPTH 
(feet) 

0.00 

DESCRIPTION 

LE
G

E
N

D
 

T
Y

P
E

 

B
L

O
W

S
 

SNT 
W Qu RC RQD%Qu

N W 

1 2 3

Qu PL+LL 

4 

N-W 20 40 60
 

80
 

4

0 

4

5 

5

0 

5

5 

Do... oxidized diagonal plane 

 

20 
30 
32 

17 
27 
25 

11 
14 
19 

19 
25 
32 

62 

52 

33 

57 

16 

17 

21 

13 

2.6 

       

    

    

   

            

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer. 

   



 

SUBSURFACE EXPLORATION LOG 
BORING N0.: 2

PROJECT 
SEABORNE SEAPLANE FACILITIES 

JOB 
7363 

SHEET 1

OF 2

LOCATION ST. CROIX, USVI DRILLER/DRILL RIG: S. PEREZ / B-47 

DESCRIPTION BY R. CINTRON DATE HOLE STARTED 8-28-13 COMPLETED 8-28-13 

GROUNDWATER (ft.) Initial: 5' Final: 4' ELEVATION TOP OF HOLE (mts): 

TOTAL DEPTH OF HOLE 45.5' ENGINEER C.R. SIERRA DEL LLANO 

(mts) 
Elev.DEPTH 

(feet) 
0.00 

D  E

DESCRIPTION w >- 
G T LE

B
LO

W
S

 

S
P

T
 

N W Qu RC 

N W Qu PL+LL 

Qu 1 2 3 4 

RQD% 
N-W 20 40 60 80

0.00 

SLAB 
0.4

4 
6 
8 
9 
13 
10 
4 
5 
3 

4 
2 
2 

2 
1 
1 

1 
1 
2 

8 
8 
7 

9 
5 
7 

8 
11 
13 

13 
18 
24 

14 

23 

8 

4 

2 

3 

15 

12 

24 

42 

7 

37 

24 

19 

20 

27 

13 

18 

23 

23 

1.4 

      -0.12 0 

-4.27 

  
5 

10 

 

SAND trace silt and shell fragments, medium 
dense, pale yellow (fill upper 4') 
Do... pale yellow, light gray 
Do... some silt trace shell fragments, loose to 
very loose, pale yellow, light gray 

Do... with gravel some shell fragments, 
dark gray 

14 

  

 

-5.79 

15 
CLAYEY SAND trace shell fragments and organic
matter, very loose, greenish gray 

19 

 

 

-7.32 

20 
CLAYEY SAND trace weathered rock fragments, 
medium dense, olive yellow 

24 

 

 
25 

30 

35 

CLAYEY SAND some weathered rock 
fragments, brownish yellow, pale yellow, 
brown (saprolite) 

 

   

     

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer. 



 

BORING NUMBER: 2

  

  

 

BORING LOG (CONT. SHEET) 
PROJECT 

SEABORNE SEAPLANE FACILITIES 
JOB 7363 SHEET 

OF 
 2

2

    

T
Y

P
E

 

B
L

O
W

S
      

N W Qu PL+LL
Elev.DEPTH n

(mts) (feet) DESCRIPTION  SNT W Qu RC RQD%Qu
1 2 3 4

 0.00    N-W 20 40 60 80
  

Do... oxidized diagonal plane 

 

13 42 19

       

40 20
       22      

    

29 55 16

      

 45   27
28      

50 

            

 

55 

           

 

60 

           

 

65 

           

 

70 

           

 

75 

            

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in.  
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation.
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.   



 

SUBSURFACE EXPLORATION LOG 
BORING N0.: 3

PROJECT 
SEABORNE SEAPLANE FACILITIES 

JOB 
7363 

SHEET 1

OF 2

LOCATION ST. CROIX, USVI DRILLER/DRILL RIG: S. PEREZ / B-47 

DESCRIPTION BY R. CINTRON DATE HOLE STARTED 8-28-13 COMPLETED 8-28-13 

GROUNDWATER (ft.) Initial: 4' Final: 4.5' ELEVATION TOP OF HOLE (mts): 

TOTAL DEPTH OF HOLE 45.5' ENGINEER C.R. SIERRA DEL LLANO 

(mts) 
Elev.DEPTH 
(feet) 

0.00 
DESCRIPTION B

LO
W

S
 

SPT
N W Qu RC RQD% 

N W Qu PL+LL 

Qu 1 2 3 4 

N-W 20 40 60 80
0.00 0 

5 

10 

15 

20 

25 

30 

35 

LEGEND 
0 

SLAB

6 
16 
14 
11 
8 
8 
5 
2 
6 

2 
1 
1 

2 
1 
WH 

12 
12 
17 

23 
22 
23 

17 
27 
30 

13 
18 
27 

31 
38 
35 

30 

16 

8 

2 

1 

29 

45 

57 

45 

73 

9 

16 

22 

22 

32 

17 

16 

17 

18 

19 

2.1

0.9

1.6

   -0.12 

-2.74 

SAND trace silt and shell fragments, medium 
dense, pale yellow, light gray (fill upper 4') 

Do... some silt trace shell fragments, loose 
to very loose, pale yellow, light gray 

9 

  

-4.27 

CLAYEY SAND trace shell fragments and organic
matter, very loose, greenish gray 

14 

 

 

 CLAYEY SAND some weathered rock 
fragments, brownish yellow, pale yellow, 
brown (saprolite) 

  

 

  

  

     

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.  



 

BORING NUMBER: 3

  

  

 

BORING LOG (CONT. SHEET) 
PROJECT 

SEABORNE SEAPLANE FACILITIES 
JOB 7363 SHEET 

OF 
 2

2

    

T
Y

P
E

 

B
L

O
W

S
      

N W Qu PL+LL
Elev.DEPTH n

(mts) (feet) DESCRIPTION  SNT W Qu RC RQD%Qu
1 2 3 4

 0.00    N-W 20 40 60 80
  

Do... oxidized diagonal plane 

 

19 51 12

        

40 23
        28      

    

18 66 14

       

 45   30
36      

50 

            

 

55 

           

 

60 

           

 

65 

           

 

70 

           

 

75 

            

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in.  
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation.
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.  



 

SUBSURFACE EXPLORATION LOG 
BORING N0.: 4

PROJECT 
SEABORNE SEAPLANE FACILITIES 

JOB 
7363 

SHEET 1

OF 2

LOCATION ST. CROIX, USVI DRILLER/DRILL RIG: S. PEREZ / B-47 

DESCRIPTION BY R. CINTRON DATE HOLE STARTED 8-29-13 COMPLETED 8-29-13 

GROUNDWATER (ft.) Initial: 4' Final: 3' ELEVATION TOP OF HOLE (tuts): 

TOTAL DEPTH OF HOLE 45.5' ENGINEER C.R. SIERRA DEL LLANO 

(mts) 
Elev.DEPTH 
(feet) 

0.00 

D  E

DESCRIPTION w >- 
G T LE

B
LO

W
S

 

S
P

T
 

N W Qu RC RQD% 

N W Qu PL+LL 

Qu 1 2 3 4 

N-W 20 40 60 80
0.00 0 

5 

10 

20 

25 

30 

35 

0
SAND some silt trace gravel and shell 
fragments, medium dense, light olive brown 
(fill upper 4') 
Do... pale yellow, light gray 

Do... trace silt and shell fragments, very loose, 
pale yellow, light gray 

6

5
6 
6 

9 
6 

2 

2 

1 
3 

2 
3 
2 

8 
12 
13 

11 
13 
19 

9 
13 
14 

8 
10 
16 

13 
14 
21 

12 

15 

3 

4 

5 

25 

32 

27 

26 

35 

14 

21 

20 

23 

37 

22 

17 

17 

17 

12 

0.6 

       

-1.83 
 

-2.74 

SILTY SAND trace gravel and shell 
fragments, very loose, very dark gray 

9

 

-4.57 

CLAYEY SAND trace gravel, shell fragments and
organic matter, very loose, greenish gray 

15 

 

-5.79 

1 5  C L A Y E Y  S A N D  t r a c e  
w e a t h e r e d  r o c k  
fragments, medium dense, brownish yellow 

19

  

 CLAYEY SAND some weathered rock 
fragments, brownish yellow, pale yellow, 
brown (saprolite) 

  

   

   

   

     

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer. 



 

BORING NUMBER: 4

  

  

 

BORING LOG (CONT. SHEET) 
PROJECT 

SEABORNE SEAPLANE FACILITIES 
JOB 7363 SHEET 

OF 
 2

2

    

T
Y

P
E

 

B
L

O
W

S
      

N W Qu PL+LL
Elev.DEPTH n

(mts) (feet) DESCRIPTION  SNT W Qu RC RQD%Qu
1 2 3 4

 0.00    N-W 20 40 60 80
  

Do... oxidized diagonal plane 

 

14 36 15

       

40 16
       20      

    

21 49 23 1.5

     

 45   22 
27      

50 

            

 

55 

           

 

60 

           

 

65 

           

 

70 

           

 

75 

            

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in.  
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation.
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.  



 

SUBSURFACE EXPLORATION LOG 
BORING N0.: 5

PROJECT 
SEABORNE SEAPLANE FACILITIES 

JOB 
7363 

SHEET 1

OF 1

LOCATION ST. CROIX, USVI DRILLER/DRILL RIG: S. PEREZ / B-47 

DESCRIPTION BY R. CINTRON DATE HOLE STARTED 8-30-13 COMPLETED 8-30-13 

GROUNDWATER (ft.) Initial: 2' Final: ELEVATION TOP OF HOLE (tuts): 

TOTAL DEPTH OF HOLE 30' ENGINEER C.R. SIERRA DEL LLANO 

(mts) 
Elev.DEPTH 
(feet) 

0.00 

D  E

DESCRIPTION w >- 
G T LE

B
LO

W
S

 

S
P

T
 

N W Qu RC RQD% 

N W Qu PL+LL 

Qu 1 2 3 4 

N-W 20 40 60 80
0.00 0 0

FILL: sand trace silt, shell fragments and 
organic matter, loose to medium dense, 
pale yellow, light gray 

Do... sand some silt, gravel and shell 
fragments, very loose, very dark gray 

14

3 
3 
4 
6 

7 

6 

2 

6 
1 
WH 

1 
1 
WH 

WH 
1 
2 

2 
1 
3 

4 
9 
9 

50/5"

7 

14 

5 

1 

1 

3 

4 

18 

50/5"

17 

21 

14 

21 

34 

21 

15 

13 

17 

       

-4.27 

5 

10 

 

 

-7.32 

15 

20 

CLAYEY SAND with gravel, very loose, greenish
gray 

24 

 

  

-8.84 

25 
GRAVELLY SAND some clay, medium dense, 
greenish gray, brownish yellow 

29 

 

  WEATHERED ROCK to
sampled as gravel

 30 

35 

cobble size fragments some sand and 
clay, olive yellow, gray 

      

      

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer. 



 

SUBSURFACE EXPLORATION LOG 
BORING N0.: 6

PROJECT 
SEABORNE SEAPLANE FACILITIES 

JOB 
7363 

SHEET 1

OF 2

LOCATION ST. CROIX, USVI DRILLER/DRILL RIG: S. PEREZ / B-47 

DESCRIPTION BY R. CINTRON DATE HOLE STARTED 8-30-13 COMPLETED 8-30-13 

GROUNDWATER (ft.) Initial: 4.5' Final: 4' ELEVATION TOP OF HOLE (tuts): 

TOTAL DEPTH OF HOLE 40' ENGINEER C.R. SIERRA DEL LLANO 

(mts) 
Elev.DEPTH 
(feet) 

0.00 
DESCRIPTION B

LO
W

S
 

SPT
N W Qu RC RQD% 

N W Qu PL+LL 

Qu 1 2 3 4 

N-W 20 40 60 80
0.00 0 

5 

10 

15 
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30 

35 

0
12 

21 

12 

6 

17 

42 

34 

33 

42 

36 

19 

18 

20 

21 

12 

12 

12 

15 

16 

17 

1.7

4.1

2.6

      -0.12 SLAB 
0.4 

LEGEND 

5 
8 
4 
15 
10 
11 
7 
7 
5 -2.74 

 
SAND some silt trace gravel, shell fragments 
and organic matter, medium dense, grayish 
brown, very dark gray (fill upper 4') 
Do... trace silt, gravel and shell fragments, 
medium dense, pale yellow, light gray 
Do... some silt and shell fragments, loose, 
pale yellow, very dark gray 

9 

  

 CLAYEY SAND some weathered rock 
fragments, brownish yellow, pale yellow, 
brown (saprolite) 

6
7 
10 

15 
15 
27 

15 
16 
18 

12 
15 
18 

15 
20 
22 

12 
15 
21 

 

  

  

   

  

  

     

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.  



 

 

BORING NUMBER: 6
BORING LOG (CONT. SHEET) 

PROJECT 

SEABORNE SEAPLANE FACILITIES 
JOB 7363 

SHEET 2

OF 2

(mts) 
Elev.DEPTH 
(feet) 

0.00 

DESCRIPTION 

LE
G

E
N

D
 

T
Y

P
E

 

B
L

O
W

S
 

SNT 
W Qu RC RQD%Qu 

N W Qu PL+LL 

1 2 3 4

N-W 20 40 60 80

-11.89 

4

0 

4

5 

5

0 

5

5 

39

 

31 
50/5"

50/5" 15 

        

 WEATHERED ROCK sampled as gravel 
size fragments some sand and clay, brownish 
yellow, pale yellow, dark brown 

           

 

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer. 



 
 

SUBSURFACE EXPLORATION LOG 
BORING N0.: 7

PROJECT 
SEABORNE SEAPLANE FACILITIES 

JOB 
7363 

SHEET 1

OF 2

LOCATION ST. CROIX, USVI DRILLER/DRILL RIG: C.I. Diaz / B-47 

DESCRIPTION BY R. CINTRON DATE HOLE STARTED 9-18-13 COMPLETED 9-18-13 

GROUNDWATER (ft.) Initial: 2' Final: 2' ELEVATION TOP OF HOLE (mts): 

TOTAL DEPTH OF HOLE 45.5' ENGINEER C.R. SIERRA DEL LLANO 

(mts) 
Elev.DEPTH 

(feet) 
0.00 

DESCRIPTION B
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W
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SPT
N W Qu RC 

N W Qu PL+LL 

Qu 1 2 3 4 

RQD% 
N-W 20 40 60 80

0.00 0 0
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        -0.10  

-2.74 

SLAB 
0.33

LEGE

 

SAND trace silt and shell fragments, medium 
dense to loose, pale yellow (fill upper 2') 
Do... pale yellow, light gray 
Do... some silt trace shell fragments 

5 

9

 

 

-4.27 

SILTY SAND some clay and gravel, very
10 loose, dark gray, light gray 

14 

  

  

 C L A Y E Y  S A N D  s o m e  w e a t h e r e d  r o c k  
15 

20 

25 

30 

35 

fragments, brownish yellow, pale 
yellow, brown (saprolite) 

 

 

  

  

     

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in. 
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth 
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth 
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation. 
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer. 
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer. 



 

BORING NUMBER: 7

  

  

 

BORING LOG (CONT. SHEET) 
PROJECT 

SEABORNE SEAPLANE FACILITIES 
JOB SHEET 

OF 
 2

2

    

T
Y

P
E

 

B
L

O
W

S
      

N W Qu PL+LL
Elev.DEPTH n

(mts) (feet) DESCRIPTION  SNT W Qu RC RQD%Qu
1 2 3 4 

 0.00    N-W 20 40 60 80
    

13 50

        

 40  18   
       32      

    

17 54

       

 45   28 
26      

50 

            

 

55 

           

 

60 

           

 

65 

           

 

70 

           

 

75 

            

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in.  
"W" - Natural Moisture Content in percentage of dry weight. Initial G.W. Depth
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth
"Rc" - Core recovery in percent for each successive run. "Rqd" - Rock quality designation.
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.  
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