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1.0  INTRODUCTION 

This Site Inspection/Confirmatory Sampling (SI/CS) report addresses the following sites/solid waste 

management units (SWMUs) located at the Marine Corps Recruit Depot (MCRD) Parris Island, South 

Carolina:   

 

• Site/SWMU 4 – Dredge Spoils Area Fire Training Pit 

• Site/SWMU 5 – Former Paint Shop Disposal Area 

• Site/SWMU 7 – Page Field Fire Training Pit 

• Site 9/SWMU 8 – Paint Waste Storage Area 

• Site 13C/SWMU 13 – Inert Disposal Area C (Dredge Spoils Area) 

• Site 16/SWMU 16 - Pesticide Rinsate Disposal Area 

• SWMU 27 – Equipment Parade Deck Satellite Accumulation Area (SAA) 

• SWMU 35 – Defense Reutilization and Marketing Office (DRMO) Salvage Yard 

 

Tetra Tech NUS, Inc. (TtNUS) prepared this report for the Department of the Navy (Navy) Southern 

Division (SOUTHDIV) Naval Facilities Engineering Command (NAVFAC) under Contract Task Order 

(CTO) 0084, Comprehensive Long-Term Environmental Action Navy (CLEAN) III, Contract Number 

N62467-94-D-0888. 

 

1.1 REGULATORY SETTING 

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and 

Superfund Amendments and Reauthorization Act of 1986 (SARA) established a program for the cleanup 

of hazardous waste disposal and spill sites nationwide.  This program contains provisions for the cleanup 

of contamination from past hazardous waste operations and past hazardous material spills and is the 

framework for Installation Restoration (IR) programs at Navy and Marine Corps installations.  The 

Resource Conservation and Recovery Act (RCRA), as amended, also establishes a cleanup program 

that provides for current and future hazardous waste management practices, as well as cleanup of past 

disposal sites at permitted or interim status Navy/Marine Corps installations.  NAVFAC is responsible for 

implementing the IR Program at MCRD Parris Island. 

 

Because of the past activities conducted at the MCRD Parris Island, South Carolina, the MCRD meets 

criteria for conducting IR activities under the CERCLA regulatory framework.  The MCRD also meets the 

criteria for conducting IR activities under the authority of RCRA because, in the late 1980s, the MCRD 

submitted a RCRA Part A application.  Per RCRA, this action required the MCRD to conduct corrective 

action for the release of hazardous waste or hazardous constituents from SWMUs.  An interim RCRA 
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Facility Assessment (RFA) was conducted in 1990 as part of this requirement.  All seven sites were 

addressed within the RFA.  Prior to issuing the RFA report, the MCRD withdrew its Part A application. 

 

Because of the circumstances surrounding the IR program history at MCRD, discussions have been held 

among representatives from the Marine Corps, Navy, South Carolina Department of Health and 

Environmental Control (SCDHEC), and United States Environmental Protection Agency (U.S. EPA) 

Region 4 to determine the appropriate regulatory framework for conducting IR activities at the MCRD.  

From these discussions, it has been decided that this report will encompass both CERCLA and RCRA 

requirements and the title, SI/CS, reflects this decision.  For ease of reading and clarity, investigation 

areas with both a site and SWMU designation will be referred to as the name indicated in the 

parentheses (shown as follows). 

 

• Site/SWMU 4 (Site 4) – Dredge Spoils Area Fire Training Pit 

• Site/SWMU 5 (Site 5) – Former Paint Shop Disposal Area 

• Site/SWMU 7 (Site 7) – Page Field Fire Training Pit 

• Site 9/SWMU 8 (Site 9) – Paint Waste Storage Area 

• Site 13C/SWMU 13 (Site 13C) – Inert Disposal Area 

• Site 16/SWMU 16 (Site 16) - Pesticide Rinsate Disposal Area 

• SWMU 27 – Equipment Parade Deck SAA 

• SWMU 35 – DRMO Salvage Yard 

 

1.2 SCOPE/OVERVIEW OF SI/CS 

The SI/CS addressed eight sites/SWMUs at MCRD Parris Island: Site 4, Site 5, Site 7, Site 9, Site 13C, 

Site 16, SWMU 27, and SWMU 35.  The Superfund site identification number for MCRD Parris Island is 

0403488.  The U.S. EPA identification number is SC6170022762. 

 

The SI/CS field investigation was conducted in October and December 1999 and August 2000.  At each 

site, environmental samples were collected from various media (i.e., soil, sediment, and groundwater).  

The purpose of the SI/CS was to determine whether contaminant releases have occurred at each of the 

seven sites and whether further investigation or action is required.  A summary of the field activities 

conducted at each site is provided in Sections 3.0 through 9.0. 

 

In addition to the activities supported by TtNUS personnel, several subcontractors were utilized for field 

activities.  Chemical analysis of 1999 environmental samples was conducted at Severn Trent 

Laboratories, in University Park, Illinois.  Temporary monitoring wells were installed by Columbia 

Technologies, of Jessup, Maryland and Vironex, Inc. of Glen Burnie, Maryland.  Test pitting services were 
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provided by United Eco Systems, of High Point, North Carolina.  Lastly, surveying services were provided 

by Christensen Khalil Surveyors, Inc., of Beaufort, South Carolina. 

 

Analytical results are presented in Appendix A.  This appendix contains all analytical results, including 

positive detections and detection limits for non-detected parameters.  Data collected during the 

investigation have been entered into a database, and full data validation was conducted.  Data validation 

summaries are included in Appendix B. 

 

1.3 FACILITY BACKGROUND 

MCRD Parris Island is located along the southern coast of South Carolina, approximately 1 mile south of 

the city of Port Royal and 3 miles south of the city of Beaufort within Beaufort County.  MCRD Parris 

Island covers approximately 8,047 acres that consist of dry land, salt marshes, saltwater creeks, and 

ponds, as shown in Figure 1-1.  MCRD Parris Island is the reception and recruit training facility for the 

Marine Corps for enlisted men from states east of the Mississippi River and for enlisted women 

nationwide. 

 

The Depot trains and graduates 17,000 recruits per year with an average daily recruit population of 4,000.  

Recruits undergo a 12-week training program.  The Depot is operated and maintained by a permanent 

staff of over 2,500 Marines, sailors, and civilians.  There are 231 housing units and 125 mobile home 

spaces for active-duty Marines and sailors at the Depot (MCRD Parris Island, 2000).  The populations of 

Port Royal and the city of Beaufort are estimated to be 3,314 and 9,956 persons, respectively (U.S. 

Census, 1998). 

 

1.4 REPORT ORGANIZATION 

This report is divided into eight sections.  Section 1.0, the Introduction, presents the regulatory setting at 

MCRD Parris Island, a scope and overview of the SI/CS, the facility background information, and the 

report organization.  Section 2.0, Environmental Setting, briefly describes the climate, topography, 

surface water drainage, soils, geology, hydrogeology, and ecology at MCRD Parris Island.  Sections 3.0 

through 9.0 address the eight sites and provide a site description, a summary of previous investigations, 

a description of the 1999 to 2000 SI/CS, the site-specific geology and hydrogeology, the site-specific 

ecological setting, the SI/CS and historic analytical results, and conclusions and recommendations.  

Appendix A presents analytical data, Appendix B presents data validation information, and Appendix C 

presents field forms, including chain-of-custody records, sample log sheets, and well permits.  

 





  REVISION 1 
  JANUARY 2010 

2.0  ENVIRONMENTAL SETTING 

This section briefly describes the environmental setting at MCRD Parris Island.  A more comprehensive 

description is located in the MCRD Parris Island Master Work Plan [Brown and Root Environmental (B&R 

Environmental), 1998] and the Initial Assessment Study (IAS) (NEESA, 1986). 

 

2.1 CLIMATE 

MCRD Parris Island is located in the southernmost region of South Carolina, where the climate is milder 

than elsewhere in the state.  This low-lying coastal area has numerous islands, inlets, streams, and 

marshes and a temperature regime that clearly reflects the influences of its maritime and southerly 

location.  The climate is subtropical, with long and hot summers followed by short and mild winters.  

Precipitation is abundant, averaging about 49 inches per year and remaining within the range of 40 to 

58 inches during most years.  Precipitation in the amount of 0.1 inch or more falls an average of about 

77 days per year.  The annual distribution shows a major monthly maximum of about 7 inches in July and 

a major monthly minimum of about 2 inches in November.  The period from April through October, which 

includes the growing season for most crops in this area, receives an average of about 34 inches of rain, 

which is about 70 percent of the annual total. 

 

2.2 TOPOGRAPHY 

MCRD Parris Island lies in the Lower Coastal Plain Physiographic Province.  Elevations range from sea 

level to 22 feet above mean sea level (msl).  The Depot consists of Parris Island (the largest and most 

developed island), seven smaller named islands, many small unnamed islands, salt marshes, and related 

tidal creeks.  Because of the low elevation, most of the Depot is located within the 100-year flood plain.  

The majority of the area of Parris Island north of Ballast Creek, the east-central area of Page Field, and 

the central part of Horse Island are the only surfaces above the 100-year flood plain (NEESA, 1986). 

 

The Depot covers 8,047 acres:  1,502 acres are devoted to forest management; 744 acres are grass and 

facilities; 4,344 acres are saltwater marsh; and the remainder consists of creeks, ponds, and causeways.  

Dry land makes up 3,274 acres (NEESA, 1986). 

 

2.3 SURFACE WATER DRAINAGE 

Drainage off the land surface is to the nearest surface water body.  Three generally east-west creeks 

drain much of the Depot.  Archers Creek is at the northern boundary of the Depot and connects Battery 

Creek to the north with the Broad River to the west of Parris Island (see Figure 1-1).  Ribbon Creek drains 

the area between Horse and Parris Islands and flows westward into the Broad River.  Ballast Creek 
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enters the Beaufort River and drains central Parris Island.  Smaller unnamed creeks drain the areas west 

and east of Page Field. 

 

The Beaufort and Broad Rivers meet at the southern end of Parris Island to form Port Royal Sound, which 

extends about 4 miles southeastward to the Atlantic Ocean. 

 

2.4 SOILS 

Soils at MCRD Parris Island have been mapped by the United States Soil Conservation Service as both 

individual soils and groupings of soils (units).  The Depot has been mapped as having 15 individual soil 

types, but only eight types are present beneath the identified sites.  Three soil units have been mapped 

for the Depot (Wando-Seabrook-Seewee, Coosaw-Williman-Ridgeland, Bohicket-Capers-Handsboro Soil 

Unit).  A further discussion of the soils and soil units identified at the MCRD can be found in the MCRD 

Parris Island Master Work Plan (B&R Environmental, 1998) and the IAS (NEESA, 1986). 

 

2.5 GEOLOGY 

Four geological units in the Beaufort-Jasper County Area are of local interest in terms of groundwater 

supply and environmental investigations.  These units from the oldest (Eocene age) to the youngest 

(Pleistocene age) are the Santee Limestone, Cooper Marl, Hawthorn Formation, and Pleistocene sands 

and clays.  A further discussion of the geology of the Beaufort-Jasper County area can be found in the 

MCRD Parris Island Master Work Plan (B&R Environmental, 1998) and the IAS (NEESA, 1986). 

 

2.6 HYDROGEOLOGY 

Two primary aquifers are present within the Beaufort-Jasper County Area: the surficial aquifer, comprising 

Pleistocene age sediments, and the Floridan Aquifer (Santee Limestone).  These aquifers are generally 

separated by the Hawthorn Formation and Cooper Marl, which act as confining units to the underlying 

Floridan Aquifer. 

 

In the MCRD Parris Island area, the shallow, unconfined aquifer generally consists of permeable, fine to 

medium, Pleistocene age sands.  Groundwater recharge to the unconfined (water table) aquifer is 

through precipitation infiltration.  Surface relief is relatively low.  The area is drained by fresh and brackish 

water streams inland and by tidal streams along the coast.  The water table in the MCRD Parris Island 

area usually ranges from 0 to 10 feet below ground surface (bgs) and is most commonly found at a depth 

of 3 feet bgs.  Water-table fluctuations are a function of recharge, evaporation, and transpiration and have 

been observed to be as great as 6.5 feet at some locations (Glowacz et al., 1980).  The direction of 
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groundwater flow in the surficial aquifer is generally toward the nearest surface water body, such as a 

pond, river, tidal creek, or the ocean. 

 

In the Beaufort-Jasper County Area, the Floridan Aquifer system occurs near the land surface and 

confining beds vary from essentially 0 to more than 150 feet in thickness.  Groundwater in the aquifer 

occurs in solutionally enlarged openings or cavities in the limestone.  In general, groundwater occurs in a 

series of broadly defined water-bearing (permeable) zones that serve as aquifers and are separated by 

less permeable rocks.  Two hydrogeologic zones within the Floridan Aquifer are present beneath the 

MCRD Parris Island area.  These two hydrogeologic units include of a 200-foot-thick Upper 

Hydrogeologic Unit and an 800-foot-thick Lower Hydrogeologic Unit.  Within each hydrogeologic unit, 

there is a discrete zone of higher permeability rocks separated by thick sequences of lower permeability 

rocks.  The Lower Hydrogeologic Unit has a somewhat lower overall permeability compared to the Upper 

Unit. 

 

A further discussion of the hydrogeological characteristics of the Beaufort-Jasper County area can be 

found in the MCRD Parris Island Master Work Plan (B&R Environmental, 1998) and the IAS (NEESA, 

1986). 

 

2.7 WATER USE 

Within a 4-mile radius of Parris Island lies the southern portion of the city of Beaufort and the city of Port 

Royal.  Also within this radius are the southern portion of St. Helena Island, Cane Island, Gibbes Island, 

Daws Island, and the southern tip of Port Royal Island.  Potable water in the area is supplied by the 

Beaufort-Jasper Water and Sewer Authority.  Saltwater has encroached into the area over time so that 

local wells installed in the various aquifers beneath the area are no longer used to supply domestic water.  

There are, however, wells in the area used by locals for the irrigation of gardens and lawns.  

 

The rivers and waterways adjacent to Parris Island are tidally influenced and contain high saline content 

waters.  Therefore, the rivers and streams are not used as a source of drinking water. 

 

2.8 ECOLOGY 

A general discussion of the ecoystems that are present and threatened and endangered plants and 

animals that occur or potentially occur on MCRD Parris Island can be found in the MCRD Parris Island 

Master Work Plan (B&R Environmental, 1998) or the IAS (NEESA, 1986).  Site-specific ecological 

discussions can be found in site-specific sections of this report. 
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3.0  SITE 4 – DREDGE SPOILS AREA FIRE TRAINING PIT 

3.1 SITE DESCRIPTION 

Site 4, the former Dredge Spoils Area Fire Training Pit, is located in the east-central portion of MCRD 

between Cuba Street and Ballast Creek.  Site 4 was first used as a fire training area in the 1940s; the 

area became inactive in the late 1960s.  In 1976, an irregular-shaped earthen berm was constructed in 

the vicinity of the fire training pit.  After construction, 300,000 cubic yards of dredge spoils from the nearby 

marina/Ballast Creek dredging operations were placed inside the bermed area.  The suspected former 

locations of Site 4 are illustrated on a 1951 aerial photograph shown in Figure 3-1.  The present boundary 

of Site 13C is also superimposed on this figure.  Site 13C is addressed in Section 7 of this report. 

 

While in use, the fire training pit was a shallow, unlined depression where MCRD fire-fighting personnel 

held monthly training sessions.  During each session, it is believed that 300 to 400 gallons of 

contaminated fuels, waste motor oils, and petroleum-based solvents were poured into the training pit, set 

ablaze, and then extinguished.  The contaminated fuels are thought to have contained gasoline, diesel 

fuel, and aviation gasoline.  The solvents consisted mainly of mineral spirits, kerosene, and Varsol.  In 

addition, approximately 10,000 gallons of waste motor oil and contaminated fuels were burned at the fire 

training pit solely for disposal purposes.   

 

The location of the former fire training pit is in an undeveloped, unpopulated portion of the Depot.  The 

nearest resident lives approximately 2,000 feet north of Site 4.  No daycare facilities or schools are 

located within 200 feet of the site. 

 

3.2 PREVIOUS INVESTIGATIONS 

Previous investigations at Site 4 include the Initial Assessment Study (IAS), RI Verification Step (VS), and 

Interim RFA.  Based on the results of these investigations, the MCRD Parris Island partnering team 

determined that Site 4 required further evaluation and recommended SI/CS activities.  A brief description 

of each previous investigation is presented below. 

 

3.2.1 Initial Assessment Study 

In 1986, the Naval Energy and Environmental Support Activity (NEESA) conducted an IAS (NEESA, 

1986) under the Naval Assessment and Control of Installation Pollutants (NACIP) Program.  The IAS is 

equivalent to the PA phase of the CERCLA process.  The purpose of the IAS (Phase I of the NACIP 

Program) was to identify potentially contaminated sites at MCRD Parris Island that may pose a threat to 
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human health or the environment.  Because of the potential for contaminant migration of fuels and 

solvents and their potential impact on receptors, Site 4 was recommended for additional study. 

 

3.2.2 Remedial Investigation Verification Step (RI VS) 

In February 1988, McClelland Consultants conducted an RI VS of various sites at MCRD Parris Island.  

Site 4 was included in the investigation, based on the recommendation of the IAS. 

 

At the suspected locations of Site 4, five soil borings (PAI4-SB1 to PAI4-SB5) were advanced 

approximately 400 feet apart along the southern perimeter of the embankment, as shown on Figure 3-2.  

The borings were drilled to a depth of 20 feet below the natural grade, and soil samples from each boring 

were collected at various depths for headspace screening and chemical analysis.  Headspace analysis 

did not indicate the presence of VOCs.  A subsurface soil sample was collected from each boring and 

analyzed for total cadmium, chromium, and lead and also for the extraction procedure (EP) toxicity 

characteristic concentrations of these metals.  One boring (PAI4-SB2) showed a total lead concentration 

of 13.0 mg/kg at the 1-foot depth interval.  Sample PAI4-SB5 had a total chromium content of 7.69 mg/kg 

at a depth of 7.5 feet.  The chemical analysis results indicated that no cadmium, chromium, or lead were 

present in the EP toxicity samples submitted to the laboratory.  As a result, the report recommended no 

further study or action.   

 

3.2.3 Interim RCRA Facility Assessment 

In January 1990, A.T. Kearney conducted a file review of the MCRD Parris Island facility, and in February 

of that same year, they conducted a Visual Site Inspection (VSI) of the facility, culminating in an Interim 

RFA.  Site 4 was included in the Interim RFA.  During the RI VS, both lead and chromium were detected 

in the vicinity of Site 4, but during the VSI, no pronounced signs of contamination were noted.  Because 

documented contamination existed, however, Kearney recommended that an RFI be conducted at Site 4. 

 

3.3 1999 AND 2000 INVESTIGATION 

SI/CS investigation activities at Site 4 were conducted in stages in December 1999, April 2000, and 

August 2000.  During the investigation, hand-driven soil borings and hand-dug test pits were performed in 

four areas in attempts to locate the former fire training pit.  Additionally, three groundwater samples were 

collected from temporary monitoring wells and two subsurface soil samples were collected to determine 

whether contamination from past fire training activities remained at the site.  The following sections 

discuss the activities conducted during the SI/CS at Site 4.  Field activities were conducted in accordance 

with the Master Work Plan (B&R Environmental, 1998) and the SI/CS Work Plan Addendum 1 (TtNUS, 

1999a) and Addendum 2 (TtNUS, 2000). 
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3.3.1 Test Pits 

In December 1999, a limited test pit investigation was conducted at a hummock located 150 feet east of 

the southeastern corner of Site 13C.  This area was selected as a potential area of the fire training pit 

based on historical aerial photographs.  At three locations (PAI-04-TP-01 through PAI-04-TP-03), soil was 

removed to the water table (2 feet bgs) using a hand shovel.  Visual inspection of the soil indicated no 

evidence of stained soil or backfilled material, and the test pit investigation was terminated.  Appendix C 

contains test pit log sheets. 

 

3.3.2 Soil Borings 

In December 1999, 10 hand-driven soil borings (PAI-04-SB-01 through PAI-04-SB-10) were performed 

outside the Site 13C berm in the area shown on Figure 3-2.  At each 6-inch interval, soils were scanned 

with a photoionization detector (PID), and PID readings and lithology of the sample interval were recorded 

on soil boring logs (included in Appendix C).  The soil borings terminated when groundwater was 

encountered at depths of 3.5 to 4 feet bgs.  No elevated PID levels were recorded and no fill material or 

soil staining was observed in these soil borings.  Because elevated PID levels or stained soils were not 

encountered, subsurface soils were not collected for chemical analyses.  

 

However, upon receiving survey results of the site, it was determined that these hand auger borings were 

installed south of their intended location.  Reasons for this occurrence include the absence of noticeable 

landmarks in this area and the change in flow patterns of Ballast Creek since 1951.  Consequently, 

additional hand-driven soil borings were conducted in April 2000 in the areas shown on Insets A and B of 

Figure 3-2.  Soil borings PAI-04-SB-15 through PAI-04-SB-19 were installed outside the bermed area, 

and soil borings PAI-04-SB-20 to PAI-04-SB-25 were installed inside the berm.  These areas were 

chosen from features identified on historical aerial photographs that were identified as possible locations 

of the fire training pit.  Soil from the borings was screened with a PID and visually inspected for stained 

soil.   

 

In soil borings PAI-04-SB-15 through PAI-04-SB-19, black stained soil was observed at PAI-04-SB-16 at 

a depth of 1.5 to 2.5 feet below ground surface (bgs).  Additionally, trace staining was observed in soil 

boring PAI-04-SB-18, collected north of PAI-04-SB-16.  Although stained soil was not observed in 

PAI-04-SB-17, a PID reading of 51 parts per million (ppm) was measured at a depth between 1.5 and 

2.0 feet bgs.  Because historical photographs indicate that this a possible location of the former fire 

training pit and based on the elevated PID readings and soil staining observed in soil borings, this area is 

likely the location of the former fire training pit. 
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In soil borings PAI-04-SB-20 through PAI-04-SB-25, PID readings of 0 ppm were observed in all soil 

borings.  In two of the soil borings (PAI-04-SB-21 and PAI-04-SB-23), trace fragments of black coal 

material were observed at depths below 2.0 feet bgs; however, the material was not consistent with 

remnants of fire training pit activities.  Rather, this material is likely remnants of the roads constructed of 

coal that were used to access the fire fighting training pit (NEESA, 1986).  In all soil borings, dredge spoil 

clays were observed in the upper portion of the borings with natural sands or marsh clays observed by 

3.5 feet bgs.  

 

3.3.3 Soil Sampling 

Soil samples were collected in accordance with the SI/CS Work Plan Addendum 2 (TtNUS, 2000).  Based 

on the PID reading of 51 ppm observed in soil boring PAI-04-SB-17, one subsurface soil sample was 

collected from PAI-04-SB-17 at a depth of 1.5 to 2 feet bgs in August 2000.  Additionally, based on the 

black staining observed at PAI-04-SB-16, one soil sample was collected from the stained interval (2 to 

2.5 feet bgs).  The samples were sent to a laboratory and analyzed for target compound list (TCL) volatile 

organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, and polychlorinated 

biphenyls (PCBs) and target analyte list (TAL) metals and cyanide.  For the samples that were to be 

analyzed for TCL VOCs, the samples were collected from the soil boring auger head using Encore® 

samplers.  A pre-cleaned disposable trowel was used to collect the samples that were to be analyzed for 

the remainder of the analytical parameters.  Upon collection, the samples were placed on ice.  In 

accordance with the work plan (TtNUS, 2000), soil borings were backfilled with soil cuttings.  A copy of 

the surface soil sample log sheets is provided in Appendix C. 

 

3.3.4 Temporary Monitoring Well Installation 

Three temporary monitoring wells were installed as part of Site 4 SI/CS field activities.  Temporary well 

PAI-04-MW-01(S) was installed in December 1999 by a South Carolina licensed driller employed by 

Columbia Technologies in accordance with the Master Work Plan (B&R Environmental, 1998) and the 

SI/CS Work Plan Addendum 1 (TtNUS, 1999b).  Temporary wells PAI-04-MW-02(S) and 

PAI-04-MW-03(S) were installed in August 2000 by a South Carolina licensed driller employed by Vironex 

in accordance with the Master Work Plan (B&R Environmental, 1998) and the SI/CS Work Plan 

Addendum 2 (TtNUS, 2000).  All temporary wells were hand driven with DPT equipment.  Soils were not 

collected for lithological characterization during temporary well installation.  Temporary well 

PAI-04-MW-01(S) was installed to a depth of 12 feet bgs and temporary wells PAI-04-MW-02(S) and 

PAI-04-MW-03(S) were installed to a depth of 11 feet bgs.  Once driven to depth, the DPT equipment was 

removed from the borings and 3/4-inch PVC well material, consisting of riser and 5-foot screen sections 

(0.005-inch slotted-well screen), was installed in the borings.  After sample collection, the DPT borings 

were abandoned in accordance with SCDHEC regulations.  A thin bentonite-cement grout was added 
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through the PVC pipe as the well casing and screen was removed from the boring.  The boring was 

grouted to the surface. 

 

3.3.5 Groundwater Sampling 

Groundwater was sampled using low flow sampling techniques in accordance with the Master Work Plan 

(B&R Environmental, 1998) and the SI/CS Work Plan Addenda 1 and 2 (TtNUS, 1999b and 2000).  A 

peristaltic pump and disposable tubing were used to collect the groundwater samples from the temporary 

wells.  The tubing was lowered to the approximate midpoint of the groundwater column in the monitoring 

wells and the approximate midpoint of the DPT screen.  Groundwater samples were collected after the 

required volume of water was purged. 

 

The groundwater sample from each well, with the exception of groundwater that was analyzed for TCL 

VOCs, was collected by reducing the flow to minimize volatilization of the sample and by filling the 

appropriate containers directly from the tubing after it passed through the peristaltic pump.  The TCL VOC 

samples were collected by removing the tubing from the well and allowing the water in the tubing to flow 

under gravity backward into the sample container.  The samples were then placed on ice.  Groundwater 

low flow purge sheets and sample log sheets are included in Appendix C. 

 

Groundwater samples PAI-04-GW-01-01 and PAI-04-MW-02-01 were analyzed for TCL VOCs, SVOCs, 

pesticides, and PCBs and TAL metals and cyanide.  Samples from these wells were also analyzed for 

Appendix IX parameters not included on the TCL/TAL list.  Groundwater sample PAI-04-MW-03-01 was 

analyzed for TCL VOCs and SVOCs. 

 

Because temporary monitoring well PAI-04-MW-01(S) is located in an area that was not in the vicinity of 

the former fire training pit, groundwater sample PAI-04-GW-01-01 will not be used in the further 

evaluation of Site 4.  However, because this well is located downgradient of Site 13C, the results from the 

temporary well will be used in the evaluation of Site 13C in Section 7.0. 

 

Groundwater-quality field parameters, including temperature, pH, specific conductance, turbidity, 

dissolved oxygen, and salinity, were collected during purging of the wells.  The following is a summary of 

the groundwater-quality parameters collected for groundwater samples PAI-04-MW-02 and 

PAI-04-MW-03. 

 

Sample Number PAI-04-MW-02-01 PAI-04-MW-03-01 
Temperature (°C) 22.1 24.0 
pH 5.68 5.74 
Specific Conductance (mS/cm) 10.9 9.2 
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Sample Number PAI-04-MW-02-01 PAI-04-MW-03-01 
Dissolved Oxygen (mg/L) 1.44 1.86 
Salinity (%) 0.61 0.51 
Turbidity (NTU) 10 50 

 

The salinity readings indicate that the groundwater samples were saline (fresh water is less than 

0.048 percent salinity as identified by SCDHEC; 1998).  The wells were purged in an effort to reduce the 

turbidity to less than the benchmark of 5 NTUs.  Due to the presence of clayey soils in the screened 

zones, which reduced well yields, the target turbidity level could not be reached.  The turbidity ranged 

from 10 to 50 NTUs at time of sampling. 

 

3.4 SITE-SPECIFIC GEOLOGY/HYDROGEOLOGY  

Site 4 is located within 70 feet of Ballast Creek and within the 100-year flood zone.  Groundwater flow in 

the shallow aquifer within the vicinity of the site flows to the east toward Ballast Creek.  The soils 

encountered in the soil borings and in the temporary well locations consisted of sands, silty and clayey 

sands, sandy clays, and clay.  The clayey soils were encountered 1.5 to 2.5 feet below land surface.  

Groundwater was encountered 2.5 to 3 feet below land surface.  Groundwater yield to the monitoring 

wells was extremely slow due to the presence of the clayey material.  The groundwater samples from the 

sites had salinity readings above what would be considered fresh water.  

 

The aquifer of interest to Site 4 is the surficial aquifer.  This aquifer is separated from underlying regional 

Tertiary Floridan aquifer by the Hawthorn Formation, a confining unit that extends beneath Parris Island.  

The surficial aquifer at the base was previously used to provide the base domestic water.  The surfical 

aquifer drains to on-site streams and tidal areas within the base.  Therefore, contaminants within this unit 

would ultimately discharge to these site streams and tidal areas and would ultimately discharge to the 

Beaufort and Broad Rivers that form Port Royal Sound.  Site 4 is located near Ballast Creek.  The 

groundwater sampling locations are located in the expected downgradient direction from the site, within 

70 feet of Ballast Creek.  It is expected that any contaminant released to the groundwater at Site 4 would 

be discharged into Ballast Creek. 

 

3.5 SITE-SPECIFIC ECOLOGICAL SETTING 

The dredge spoils area consists of a berm (approximately 8 to 12 feet in height) created by sediments 

dredged from Ballast Creek and the Beaufort River.  Vegetation within the area enclosed by the berm is 

dominated by shrubby species such as Eastern baccharis (Baccharis halimfolia), wax myrtle (Myrica 

cerifera), yaupon holly (Ilex vomitoria), and blackberry (Rubus spp).  A wooded area is located east of the 

site.  The overstory of the wooded area consists primarily of slash pine (Pinus elliottii), loblolly pine (Pinus 
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taeda), live oak (Quercus virginiana), and laurel oak (Quercus laurifolia).  Common understory species 

include Eastern baccharis, saw palmetto (Serenoa repens), yaupon holly, poison ivy (Rhus radicans), 

Virginia creeper (Parthenocissus quinquefolia), muscadine grape (Vitis rotundifolia), and greenbriar 

(Smilax rotundifolia).  A shrubby area lies along the western and southern portions of the berm.  A grassy 

area lies to the north between the site and structures associated with the MCRD yacht facility.   

 

Ballast Creek is located approximately 150 feet from the eastern and southwestern portions of the 

bermed area.  Ballast Creek adjoins the MCRD yacht basin approximately 500 feet north of the site and 

enters the Beaufort River approximately 2,000 feet west of the site.  Extensive saltwater marshes are 

located along Ballast Creek south of the site and in the area between Ballast Creek and the Beaufort 

River.  The marshes are dominated by cordgrass (Spartina alterniflora).  

 

Terrestrial wildlife species that utilize the uplands on and near the site are those typically found in similar 

habitats throughout the Depot.  These include a variety of mammals, birds, and reptiles.  There are no 

sensitive terrestrial environments or resources at or near the site.   

 

The nearby marshes provide habitat for a variety of fauna, particularly fish and crustaceans, as well as 

several species of animals that prey upon the fish and crustaceans.  These predators include mammals 

such as the raccoon (Procyon lotor), mink (Mustela vison), and river otter (Lutra canadensis) and wading 

birds such as the tricolored heron (Egretta tricolor), great blue heron (Ardea herodias), green heron 

(Butorides striatus), and snowy egret (Egretta thula).  Various shorebirds and wintering waterfowl forage 

in the marshes.  

 

Endangered and threatened species that could potentially occur at or near the site consist of the bald 

eagle (Haliaeetus leucocephalus), wood stork (Mycteria americana), and American alligator (Alligator 

mississippiensis).  An active bald eagle nest is located approximately 2 miles northwest of the site, and 

bald eagles could potentially forage in Ballast Creek.  Wood storks forage in various areas throughout the 

Depot, and they could forage in the marshes south and east of the site.  Alligators could occur in Ballast 

Creek.  Although common in some parts of its range, the alligator is federally listed as threatened due to 

its similarity in appearance to the endangered American crocodile (Crocodylus acutus).  Other 

endangered and threatened species occur in Beaufort County (Table 2-2 of Volume I, Master Work Plan), 

but Ballast Creek provides poor habitats for these species.  For example, the manatee (Trichechus 

manatus), shortnose sturgeon (Acipenser brevirostrum), and various sea turtles are occasionally 

observed in the Beaufort River, and the Atlantic bottlenosed dolphin (Tursiops truncatus) is a year-round 

resident of coastal South Carolina.  Although not threatened or endangered, dolphins are afforded 

protection under the Federal Marine Mammal Act.)  However, these species usually are not associated 

with shallow marshes and narrow tidal channels like those near the site.  With the exception of the bald 
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eagle, wood stork, and alligator, the probability of endangered and threatened species in the vicinity of 

the site is probably remote. 

 

3.6 SI/CS AND HISTORIC ANALYTICAL RESULTS 

During SI/CS field activities, two soil samples (PAI-04-SB-16-2-2.5 and PAI-04-SB-17-1.5-2) and three 

groundwater samples (PAI-04-GW-01-01, PAI-04-MW-02-01, and PAI-04-MW-03-01) were collected.  

Based on aerial photographs and field observations, the two soil samples represent most the likely 

location of the former fire training pit.  Because groundwater sample PAI-04-GW-01-01 was collected in 

an area that was not in the vicinity of the former fire training pit, this sample will not be discussed further 

in this section.  However, because this well is located downgradient of Site 13C; the results from the 

temporary well will be used in the evaluation of Site 13C in Section 7.0. 

 

3.6.1 Soil 

Table 3-1 summarizes positive detections of chemicals in the soil of Site 4.  The table also provides soil 

background values and pertinent human health and ecological screening criteria.  In addition, because of 

the proximity of the soil samples to Ballast Creek, background sediment values are also presented.  

Screening criteria consist of U.S. EPA Region 9 residential-use scenario soil preliminary remediation 

goals (PRGs), soil screening levels (SSLs) for migration to groundwater [dilution attenuation factor (DAF) 

1], SSLs for migration to air, and U.S. EPA Region 4 soil ecological screening values (ESVs).  

Residential-use PRGs are soil concentrations equal to the lower of the incremental lifetime cancer risk 

(ILCR) of 1.0E-06 or a hazard quotient (HQ) of 1.0 for noncarcinogenic risk under a residential-use 

scenario. 

 

Although soil samples were collected in locations where soil staining and elevated PID readings were 

observed, organic compounds were not detected in the two subsurface soil samples.  Because of the 

proximity of these locations to Ballast Creek, it is likely that site organics would have naturally attenuated 

since the 1960s. 

 

Excluding macronutrients, 13 inorganic compounds were detected in the subsurface soil samples 

collected at Site 4.  Of these detected compounds, aluminum, arsenic, chromium, cobalt, copper, and 

vanadium were detected above background levels established for MCRD Parris Island in one of the two 

samples.  Inorganics that were detected above soil background are presented in Figure 3-3. 

 

Of the chemicals that exceed background, only aluminum, arsenic, chromium, and vanadium exceeded a 

human health and/or ecological screening criterion.  The arsenic detection at PAI-04-SB-16 (6.1 mg/kg) 
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exceeded its residential-use soil PRG of 0.39 mg/kg.  However the detected arsenic concentration is less 

than the background value of 12 mg/kg in sediment. 

 

The arsenic and chromium detections both exceeded soil to groundwater screening values; however, 

groundwater at Site 4 is saline and is not a potable drinking water source.  Furthermore, arsenic was not 

detected in Site 4 groundwater and chromium was detected in groundwater at levels below applicable 

groundwater screening criteria (MCLs).  Chromium (7.1 mg/kg) exceeded its ESV of 0.4 mg/kg.  Likewise, 

vanadium (11 mg/kg) exceeded its ESV (2 mg/kg).  However, both of the values are less than 

corresponding background values in sediments (35.2 mg/kg and 50 mg/kg, respectively). 

 

Inorganics are frequently incorporated into the soil matrix and remain bound to particulate matter.  

Consequently, they are expected to migrate from the source areas via erosion. 

 

Although aluminum, arsenic, chromium, and vanadium exceeded a human health and/or ecological 

screening criteria, detected maximum concentrations were observed only slightly above soil background 

values and were less than sediment background values.  Consequently, inorganic concentrations in soil 

do not pose potential threats to human health and ecological receptors and will not be considered further. 

 

3.6.2 Groundwater 

Table 3-2 summarizes positive detections of chemicals in the shallow groundwater aquifer at Site 4.  The 

table also provides a comparison of the detected concentrations to pertinent human health screening 

criteria (U.S. EPA Region 9 tapwater PRGs and federal MCLs/SMCLs).  Tapwater PRGs consist of 

groundwater concentrations equal to the lower of the ILCR of 1.0E-06 or a HQ of 1.0 for noncarcinogenic 

risk under the potable water use scenario.  Detected concentrations are also compared to U.S. EPA 

Region 4 surface water ESVs (salt water).  Based on the salinity of Site 4 groundwater, saltwater ESVs 

were used for screening purposes.  This ecological screening assumes that ecological receptors are 

exposed to the groundwater concentration of the chemical upon its discharge to surface water.  However, 

this screening is a conservative comparison because it assumes that no dispersion of the chemical 

occurs during discharge to surface water. 

 

Organics were not detected in groundwater of Site 4.  This finding indicates that past fire-training activities 

do not have a current impact on the existing condition of Site 4 groundwater. 

 

In accordance with SI/CS Work Plan Addendum 2 (TtNUS, 2000), only monitoring well PAI-04-MW-02(S) 

was analyzed for inorganics.  Excluding macronutrients, 10 inorganics were detected in this monitoring 

well.  No inorganic concentrations were detected at concentrations above federal Maximum Contaminant 

Levels (MCLs).  Aluminum (15,100 µg/L), iron (5,840 µg/L), and manganese (1,730 µg/L) were detected 
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at concentrations above secondary MCLs (SMCLs) (200, 300, and 50 µg/L, respectively); however, 

SMCLs are not health-based guidelines, but instead guidelines for chemicals that may affect the aesthetic 

quality of drinking water (i.e., color and taste) (AWWA, 1990).  The detection of manganese (1,730 µg/L) 

also exceeded its tapwater PRG (880 µg/L).  Detected chemicals in groundwater were not observed 

above MCLs; therefore, Site 4 groundwater will not be considered further for human health purposes. 

 

Copper (7.7 µg/L) was the only detected analyte observed at a concentration above its surface water ESV 

(2.9 µg/L).  Upon discharge of groundwater to the surface water of Ballast Creek, this copper 

concentration would be expected to attenuate to levels below its screening criteria.  Also, the established 

surface water background value for copper is 7 µg/L, indicating that the site groundwater would not 

impact the adjacent surface water.  Consequently, Site 4 groundwater will not be considered further for 

ecological purposes. 

 

3.7 CONCLUSIONS/RECOMMENDATIONS 

The most likely location of Site 4 fire training pit was identified during the investigation to be in the vicinity 

of soil borings PAI-04-SB-15 to PAI-04-SB-19 (as shown in Figure 3-2).  This location also matches well 

with the historical photographs.  Within this area, black stained soils were observed at PAI-04-SB-16 and 

elevated PID readings were observed in soil boring PAI-04-SB-17.  Both are indications of potential 

hydrocarbon contamination.  However, organic compounds were not detected in subsurface soil and 

groundwater samples collected from this area. 

 

Most inorganic concentrations detected in soil were below or just above established MCRD Parris Island 

soil background values and all inorganics were detected below sediment background values.  

Furthermore, inorganic concentrations in groundwater were not above federal MCLs.  No action/no further 

action is recommended for soil and groundwater at Site 41.  Consequently, clean closure for this site is 

sought. 

 

 

1 No-action is equivalent to the RCRA term of "no-further action" and has been added at the request of 

SCDHEC. 



TABLE 3-1

SOIL/SEDIMENT ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 4 - DREDGE SPOILS AREA FIRE TRAINING PIT

MCRD PARRIS ISLAND, SOUTH CAROLINA

ESTABLISHED EPA REGION 4
MCRD PI EPA REGION 9 EPA SSLs EPA REGION 9 SSLs ECOLOGICAL

CONSTITUENT PAI-04-SB-16-2-2.5(1) PAI-04-SB-17-1.5-2(1) BACKGROUND RESIDENTIAL SOIL MIGRATION MIGRATION TO SCREENING 
VALUES(2) PRGs(3) TO AIR(4) GW (DAF 1)(3) CRITERIA(5)

Inorganics (mg/kg)
 ALUMINUM 2450 7470 7270/24,200 76000 NA NA 50
 ARSENIC 6.1 0.72 1.4/12 0.39 750 1 10
 BARIUM 9.2 9.3 24/28 5400 690000 82 165
 CALCIUM 517  J 181  J 766/4000 NA NA NA NA
 CHROMIUM 2.8 7.1 6.2/35.2 210(6) 270(6) 2(6) 0.4
 COBALT ND 0.4 0.36/2.6 4700 NA NA 20
 COPPER 1.9 ND 1.5/10 2900 NA NA 40
 IRON 2710 3560 3920/21,500 23000 NA NA 200
 LEAD 5.1 3.6 12.5/21 400 NA NA 50
 MAGNESIUM 249 343 515/6,400 NA NA NA NA
 MANGANESE 5.6 5.2 129/186 1800 NA NA 100
 NICKEL 0.6 1.3 1.8/6 1600 13000 7 30
 POTASSIUM 117 126 313/3,200 NA NA NA NA
 SELENIUM 0.17 0.12 0.29/ND 390 NA 0.3 0.81
 SODIUM 395  J 574  J 241/19,000 NA NA NA NA
 VANADIUM 4.6 11 9.5/50 550 NA 300 2
 ZINC ND 7.3 9.7/45 23000 NA 600 50
Notes:
1 - Sample Date:  August 23, 2000.
2 - TtNUS, 1999c. Please note that background equals two times the mean concentration of background samples.  
     The calculation represents an approximate upper bound of normal metal distribution in media.  
3 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000.  (Cancer benchmark value = 1.0x10-6, HI = 1.0.)
4 - U.S. EPA Soil Screening Guidance:  Technical Background Document, May 1996.
5 U S EPA Ecological Risk Assessment at Military Bases: Process Considerations Timing of Activities and Inclusion of Stakeholders December 22 1998

SOIL SAMPLE RESULTS HUMAN HEALTH SCREENING CRITERIA

5 - U.S. EPA Ecological Risk Assessment at Military Bases:  Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22, 1998.
6 - Values for total chromium.
Blackened cells indicate an exceedance of background concentrations and human health and/or ecological screening criteria.
NA = Not Applicable/Not Available
ND = Not Detected
J = Estimated Value



TABLE 3-2

GROUNDWATER ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 4 - DREDGE SPOILS AREA FIRE TRAINING PIT

MCRD PARRIS ISLAND, SOUTH CAROLINA

EPA REGION 4
CONSTITUENT EPA REGION 9 SURFACE WATER

PAI-04-MW-02-01(2) PAI-04-MW-03-01(2) TAP WATER FEDERAL MCLs(4) ESVs(5)

PRGs(3)

Inorganics (ug/L)
 ALUMINUM 15100 (8) 36000 50-200 (SMCL) NA
 BARIUM 30 (8) 2600 2000 NA
 CALCIUM 246000 (8) NA NA NA
 CHROMIUM 23.8 (8) 110(6) 100 103(7)

 COBALT 1.4 (8) 2200 NA NA
 COPPER 7.7 (8) 1400 1300 (MCLG) 2.9
 IRON 5840 (8) 11000 300 (SMCL) NA
 MAGNESIUM 320000 (8) NA NA NA
 MANGANESE 1730 (8) 880 50 (SMCL) NA
 NICKEL 5.1 (8) 730 100 8.3
 POTASSIUM 102000 (8) NA NA NA
 SODIUM 1900000 (8) NA NA NA
 VANADIUM 24 (8) 260 NA NA
 ZINC 12.5 (8) 11000 5000 (SMCL) 86

Notes:
1 - Sampling Date:  December 16, 1999.
2 - Sampling Date:  August 23, 2000.
3 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000.  (Cancer benchmark value = 1 x 10-6, HI = 1.0)
4 - U.S. EPA Drinking Water Regulations and Health Advisories, Summer, 2000.
5 - U.S. EPA Ecological Risk Assessment at Military Bases:  Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22
     Saltwater Values - Chronic.

HUMAN HEALTH SCREENING CRITERIAGROUNDWATER RESULTS

     Saltwater Values  Chronic.
6 - Value for total chromium.
7 - Value for chromium III
8 - Not an analyzed parameter per the work plan (TtNUS, 2000).
Blackened cells indicate an exceedance of a screening criteria.
NA = Not Applicable/Not Available
SMCL = Secondary MCL
MCLG = Minimum Contaminant Level Goal
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4.0 SITE 5 - FORMER PAINT SHOP DISPOSAL AREA

4.1 SITE DESCRIPTION

SiteS, the Former Paint Shop Disposal Area, is an inactive site located in the northeastern portion of the

Depot, adjacent to the Beaufort River (see Figure 4-1l- Site 5 was a location where dried paint wastes

were reportedly placed at the edge'of the Beaufort River from the 1930s to the 1960s. While the site was

active, the disposal area consisted of bare river embankment adjacent to a dock or wharf. After 1972,

nearby marsh land was filled in with soil and, later, construction rubble.

Between 1949 and 1960, the MCRD Parris Island PaintShop was located in Structure 177, which was a

prefabricated metal structure situated close to the bank of the Beaufort River in the northeastern corner of

the Depot., Prior to 1949, the Paint Shop was located in several other prefabricated metal structures, all of

which were very close to the location of Structure 177. Most paints used at the Depot during this time

were mixed in tanks at the Paint Shop. The mixtures consisted of white lead, zinc, and linseed oil. A paint

remover consisting of diesel fuel oil or kerosene was used to remove the hardened paint waste from the

mixing tanks. The hardened paint scraped from the tanks was carried to the edge of the river bank and

poured down the embankment. The disposal site (Site 5) consisted of a small area, approximately 30 feet

long and 5 feet wide along, the embankment, located adjacent to Structure 160A (a small pump house)

and about 25 feet northwest of Tank 95.

The disposal site was reportedly used from at least the 1930s until 1960. The amount of hardened paint

sludge that was poured down the embankment was estimated to be about 1,000 to 2,000 pounds per

year. The total volume of paint wastes disposed at this site is estimated to be approximately 17 tons.

Site 5 is located in an industrial portion of the Depot. The closest residential area is approximately

800 feet southwest of Site 5, There are no day care facilities or schools within 200 feet of the site.

4.2 PREVIOUS INVESTIGATIONS

Previous investigations at Site 5 include the lAS, Interim RFA, and the Navy's relative site ranking efforts.

Based on the results of these investigations, the MCRDParris Island partnering team determined that Site

5 required further evaluation and recommended ,an SUCS. A brief description of each previous

investigation is presented below.
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4.2.1 Initial Assessment Study

In 1986, the Naval Energy and Environmental Support Activity (NEESA) conducted an lAS (NEESA, 1986)

under the Naval Assessment and Control of Installation Pollutants (NACIP) Program. The lAS is

equivalent to the preliminary assessment (PA) phase of the CERCLA process. The purpose of the lAS

(Phase I of the NACIP Program) was to identify potentially contaminated sites at MCRD Parris Island that

may pose a threat to human health or the environment.

In the lAS, Site 5 was not recommended for further investigation. The study concluded that, because of

the age and location of the site and the method of disposal, the wastes would likely have been washed

from this site into the river and carried away. Much of the soil embankment was also eroded by river

currents and storms before the area was filled with construction debris in 1972. Therefore, the study

concluded that no wastes were likely to remain at the site and further migration of contaminants from this

site was very unlikely.

4.2.2 Interim RCRA Facility Assessment

In accordance with the requirement~ of MCRD's application for a RCRA permit, an Interim RFA was

performed from January 1990 to March 1990 (Kearney, 1990). The RFA concluded that, although there

was no evidence of release, RFA Phase II sampling should be performed to confirm that hazardous

constituents are not present at the former disposal area.

4.2.3 Relative Site Ranking

In December 1995, B&R Environmental conducted sampling and analysis of surface soil and sediment at

MCRD Parris Island for the Navy's relative site ranking efforts. Two soil samples (PI-005-01 and

PI-005-02) were collected from the bank of the Beaufort River near the top of the slope. Sample locations

were selected based on their proximity to the rear door of Building 177 and because of the observed visual

signs of dried paint. The locations of these samples are shown in Figure 4-1. The samples were

analyzed for TCl VOCs, SVOCs, PCBs, pesticides, and TAL metals and cyanide. VOCs, SVOCs,

pesticides, and a PCB were detected, as were inorganics, at concentrations greater than background.

These analytical results (and as the SltCS sampling results) are presented in Section 4.6.

4.3 1999 INVESTIGATION.

The S1/CS field investigation at Site 5 was conducted in October 1999. During this field investigation, one

sediment sample (PAI-05-SD-03-01) was collected.from the Beaufort River. Information collected during

the investigation was used to supplement existing information at Site 5. The approximate sample location

is shown in Figure 4-1.
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The sample was collected in accordance With the SI/CS Work Plan (TtNUS, 1999a). It was collected at

low tide approximately 20 feet from the edge of the bank. Due to the velocity of the current and the

presence of construction debris that extended into the river, a boat and standard sediment sampler could

not be used to access the sample location. The sample was collected using a 2.5-gallon stainless steel ,

bucket and nylon rope. The bucket was decontaminated before and after the sample was collected using

laboratory soap and deionized water. The bucket was thrown into the river at the sample location and

allowed to sink. The bucket then was pulled slowly to skim the surface of the sediment and then retrieved

quickly to keep the collected sample in the container. For all analytical parameters except TCl VOCs, the

sample material was placed directly in the appropriate containers and then on ice. The VOC sample was

collected using Encore® samplers. The samplers were then capped and placed on ice. A copy of the

sediment sample log sheet is provided in Appendix A. The sediment sample was analyzed for TCl

, VOCs, SVOCs, and TAL metals (total).

4.4 SITE-SPECIFIC GEOLOGY/HYDROGEOLOGY

Based on the nature of the wastes disposed and the proximity of the site to the river"the media of concern

are surface soils and sediments. As a result, site-specific geologic and/or hydrogeologic studies were not

performed at Site 5.

The site is located adjacent to the Beaufort River within the 100-year flood zone, as indicated in the

Master Work Plan (B&R Environmental, 1998). Site 5 is located at the top of a rather steep (estimated

10 percent) embankment covered by construction debris that is exposed at low tide. The embankment is

currently undergoing erosion, with several noticeable sink areas behind the construction debris. The

collected sediment sample consists of a silt with a trace of fine sand. Groundwater flow within the vicinity

of Site 5 is expected to be to the northeast toward the Beaufort River.

The aquifer of interest at Site 5 is the surficial aquifer. This aquifer is separated from the underlying

regional Tertiary Floridan aquifer by the Hawthorn Formation, a confining unit that extends beneath Parris

Island. The surficial aquifer at MCRD Parris Island was previously used to prOVide, the base domestic

water. The surfical aquifer drains to on-site streams and tidal areas within the base. Therefore,

contaminants within this unit would discharge to these site streams and tidal areas that ultimately

discharge to the Beaufort and Broad Rivers which form Port Royal Sound. Site' 5 is located directly

adjacent to the Beaufort River. It is expected that any contaminant released'at'Site 5 would be discharged

directly to the river over a distance of 10 feet or less based on the tide.
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4.5 SITE-SPECIFIC ECOLOGICAL SETTING

The former disposal area is located within an industrialized area of the Depot. Terrestrial habitat in the

vicinity of the site is limited to buildings and other structures, turf grass, and construction debris. Because

of the industrial character of the area, there are no sensitive terrestrial environments or resources at or

near the site.

The site is situated along a 6- to 10-foot slope at the edge of the Beaufort River. There is no marsh

habitat along this portion of the river, and construction debris extends from the site into the water. The

Beaufort River provides habitat for a variety of fish, crustaceans, and other aquatic fauna.

Threatened and endangered aquatic and semi-aquatic species that are occasionally observed in the

Beaufort River include the manatee (Trichechus manatus), shortnose sturgeon (Acipenser brevirostrum),

various sea turtles, and the bald eagle. There are no sandy beach habitats favored as nesting sites by

sea turtles near the site. Thus, the likelihood of sea turtles near the site (except for occasional transients)

is remote. The possibility that manatees and shortnose sturgeon may occasionally occur in this portion of

the Beaufort River cannot be ruled out. Likewise, the Atlantic bottlenosed dolphin (Tursiops truncatus)

lives in coastal South Carolina and is occasionally observed in the Beaufort River. Although not

threatened or endangered, dolphins are afforded protection under the Federal Marine Mammal Act. An

active bald eagle nest is located approximately 1.5 miles west of the site, and bald eagles forage in the

Beaufort River. The likelihood of finding other endangered and threatened species in the vicinity of the site

is probably remote.

4.6 SI/CS AND HISTORIC ANALYTICAL RESULTS

This section discusses the results of the SI/CS, which was conducted in October 1999, and the relative

site ranking, which was conducted in 1995. One sediment sample (PAI~05-SD-03-01) was collected from

the bank of the Beaufort River in 1999 and two soil samples [PI-005-01 (28) and -02(29)] were collected in

1995.

4.6.1 Surface Soil

Table 4-1 summarizes the positive detections in the soil at Site ,5. The table also provides a comparison

of the detected concentrations to pertinent screening criteria [U.S. EPA Region 9 residential-use scenario

soil PRGs, SSLs for migration to groundwater (DAFt) and migration to air, and U.S. EPA Region 4 soil

ESVs]. In addition, because of the proximity of the Beaufort River, the soil results are also compared to

sediment background values. Residential-use PRGs are soil concentrations equa~ to the lower of the

ILCR of 1.0E-06 or a HQ of 1.0 for noncarcinogenic risk.
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Figure 4-3 presents positive detections of inorganic compounds above established MCRD Parris Island

soil background and all detections of organic compounds.

4.6.1.1 VOCs

One surface soil sample PI-005-01 (28) from the 1995 investigation contained two VOCs at detectable

concentrations (chloroform and carbon tetrachloride). The other soil sample did not have detectable

levels of VOCs. Chloroform (6 J IJg/kg) slightly exceeded the ESV of 1 IJg/kg. This estimated

concentration did not exceed any human health screening criteria. Carbon tetrachloride (detected at

2 J ~g/kg) did not exceed human health or ecological screening criteria.

However, the detected concentrations of VOCs may not be site related, but instead be present because of

laboratory or field contamination. During the relative site ranking in 1995, a total of 31 soil samples were

collected across 10 sites at MCRD Parris Island. In these samples, carbon tetrachloride was detected in

seven samples at concentrations ranging from 2 J to 6 J IJg/kg, and chloroform was detected in

12 samples at concentrations ranging from 2 J to 11 IJg/kg. These detections were observed in eight of

the 10 sites investigated including sites where VOCs were not expected to be detected (e.g.,Site 8 - PCB

Spill Area or Site 13C - Inert Disposal Area C). Although carbon tetrachloride and chloroform were not

detected in any of the quality assurance (QA)/quality control (QC) samples collected for the 1995

investigation, low-level detections observed across eight out of the 10 sampled sites suggest that these.

compounds may be laboratory or field artifacts.

VOCs are typically considered to be fairly soluble and have a low capacity for retention by organic carbon

in soil. VOCs may migrate through the soil column as infiltrating precipitation solubilizes them. Migration

occurs primarily laterally with the hydraulic gradient while some portion of the chemical may be retained by

the saturated soil. Once in Site 5 groundwater, VOCs would be expected to migrate to the surface water

and sediment of the Beaufort River. Neither carbon tetrachloride nor chloroform was observed in the

sediment sample collected from the bank of the Beaufort River at Site 5.

4.6.1.2 SVOCs

Both soil sampling locations [PI-005-01(28) and PI-005-02(29)] contained detectable levels of PAHs.

PAHs detected consist of anthracene, benzo(a)'anthracene, benzo(a)pyrene, benzo(b)f1uoranth~ne,

benzo(k)f1uoranthene, chrysene, f1uoranthene, phenanthrene, and pyrene. Concentrations ranged from

benzo(b)fluoranthene at 180 J IJg/kg to anthracene at 19 J IJg/kg.
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Only one PAH, benzo(a)pyrene (130 J IJg/kg), exceeded a residential-use soil PRG (62 IJg/kg).

Additionally, benzo(a)pyrene, fluoranthene, and pyrene slightly exceeded individual PAH ESVs at both

locations (maximum HQs of 1.3, 1.6, and 1.7, respectively). However, total PAH concentrations at each

location [846 IJg/kg at PI-005-02(29) and 1,067 IJg/kg at PI-005-01 (28)] were below or just slightly above

the total PAH ESVof 1,000 IJg/kg.

The SVOCs carbazole, diethyl phthalate, and N-nitrosodiphenylamine were also detected in the soil

samples at concentrations ranging from diethyl phthalate at 19 J IJg/kg to carbazole at 51 J IJg/kg. Only

one detection of these three SVOCs, exceeded a screening criterion. The detection of carbazole

(51 IJg/kg) exceeded its soil to groundwater screening value of 30 IJg/kg; however, this value was

exceeded by less than a factor of two.

PAHs are typically associated with motor vehicles and roadways and could be attributable to runoff from

nearby parking lots and roads. Automobile exhaust has been reported as a source of PAHs in roadways

in several studies (Takada, et. aI., 1991, Bradley, et. aI., 1994, and Benfenati, et. aI., 1992). PAHs in soil

are likely to bind to soil and be transported via mass transport mechanisms than to go into solution. At

Site. 5, erosion of soil into the adjacent Beaufort River would be expected to be a primary transport

mechanism. However, none of the SVOCs detected in surface soil were found in the adjacent sediment

sample collected at Site 5.

PAHs are amenaQle to microbial degradation in soil. Degradation soil half lives have been reported from

57 days to 1.45 years for benzo(a)pyrene, 140 to 440 days for fluoranthene, and 210 days to 5.2 years for

pyrene (Howard, 1991). Since these compounds only slightly exceed residential-use soil PRGs or ESV,

concentrations would be expected to naturallyattenuate to below screening criterion within 5 years.

4.6.1.3 Pesticides/PCBs

Several pesticides were identified in Site 5 soils. 4,4'-DDT, alpha-chlordane, endosulfan I, and gamma

chlordane were detected at both soil sampling locations. In addition, the 4,4'-DDT breakdown product

4,4'-DDE was found at PI-005-01(28) with a concentration of 19 IJg/kg. 4,4'-DDE and 4,4'-DDT at

PI-005-01(28) both exceeded their ESVs (maximum HQ = 16.8). These concentrations, however, are

consistent with typical concentrations found throughout MCRD Parris Island related to prior base-wide

pesticide application. Because this is an industrial area, pesticide use would be expected. Detected

pesticides did not exceed residential-use soil PRGs.

One PCB, Aroclor-1260 (110 IJg/kg), was identified in the soil at sampling location PI-005-01(28). This

concentration exceeded its ESV (HQ =5.5); however, it did not exceed the residential-use PRG for human

health.
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4,4'-DDT, 4,4'-DDE, and Aroclor-1260 are considered to be persistent Chemicals and would be expected

to remain for an extended period of. time. Degradation soil half lives have been reported from 2 to

15.6 years for 4,4'-DDE and 4,4'-DDT (Howard, 1991). They undergo extensive adsorption to chemicals

and are not highly soluble. Runoff can carry these chemicals to adjacent surface water bodies and its

sediment.

Because pesticide concentrations are consistent with typical concentrations found throughout MCRD

Parris Island related to prior base-wide pesticide application, pesticides in soil will not be considered

further. . The detection of Aroclor-1260 may present potential risks to terrestrial plants and soil

invertebrates, but does not represent a human health threat.

4.6.1.4 Inorganics

At Site 5, the inorganic elements detected, excluding essential macronutrients, were aluminum, arsenic,

barium, cadmium, chromium, cobalt, copper, iron,· lead, manganese, mercury, nickel, selenium,

vanadium, and zinc. Of these compounds, most exceeded both soil and sediment background values and

exceeded a human health and/or ecological criteria in one or two of the locations.

Arsenic, with concentrations of 8.3 mg/kg and 3.9 mg/kg atPI-005-01(28) and PI-005-02(29) exceeded a

human health screening. value [residential-use PRG (0.39 mg/kg) and soil to groundwater screening

criteria (1 mg/kg)]; however, these concentrations did not exceed sediment background values or ESVs.

Chromium (maximum concentration of 461 mg/kg) exceeded the residential-use PRG (210 mg/kg).

Chromium concentrations also exceeded SSLs for migration to groundwater (270 mg/kg), SSLs for

migration to air (2 mg/kg) and its ESV (0.4 mg/kg).

Nickel (maximum HQ of 45) and zinc (maximum HQ of 3.2) exceeded ESVs at both locations but did not

exceed the residential-use PRG. Nickel also exceeded a soil to groundwater screening value.

Copper and mercury only exceeded ESVs at one location [PI-005-01 (28)] with HQs of 9.6 and 1.3,

respectively. Copper and mercury did not exceed the residential-use PRGs or SSLs.

Cadmium, lead, and selenium were found in the soil only at sampling location PI-005-01 (28). The

detection of cadmium (0.59 mg/kg) was observed above soil to groundwater screening criteria (HQ =1.5).

Lead (172 mglkg) exceeded the ESV of 50 mg/kg and selenium (0.71 mg/kg). exceeded the soil to

groundwater screening value of 0.3 mg/kg. These metals did not exceed residential-use PRGs or SSLs.
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Concentrations of vanadium (maximum concentration of 11,800 mg/kg) exceeded the soil residential-use

PRG of 550 mg/kg, soil to groundwater screening value of 300 mg/kg, and the ESV of 2 mg/kg. Also,

aluminum and iron concentrations exceeded soil ESVs (maximum HQs of 178.4 and 52.5, respectively);

however, the maximum aluminum concentration was only 1.2 times above established soil background

levels and well less than sediment background levels. Similarly, the maximum iron concentration was

2.7 times above soil background levels but well less than the sediment background level. A barium

concentration (101 mg/kg) also exceeded its soil to groundwater screening value of 82 mg/kg.

Inorganics are frequently incorporated into the soil matrix and remain bound to particulate matter.

Consequently, they are expected to migrate from the source areas via erosion.

Concentrations of aluminum, chromium, copper, iron, lead, mercury, nickel, vanadium, and zinc were

detected above ESVs. However, aluminum, iron, and mercury were detected at concentrations near

established background concentrations. The remaining compounds (chromium, copper, lead, nickel,

vanadium, and zinc) are present at concentrations in soil that may present potential risks to terrestrial

plants and soil invertebrates. The impacted area is relatively small (0.2 acres) and isolated from terrestrial

receptors by water and bUildings.

4.6.2 Sediment

During the 1999 investigation, one sediment sample (PAI-05-SD-03-01) was taken from the sediment in

the Beaufort River to determine whether site contaminants are migrating into the river. Table 4-2

summarizes the analytical results from this sample and compares these concentrations to human health

and ecological screening criteria (U.S. EPA Region 9 residential-use soil PRG and U.S. EPA Region 4

sediment ESVs). The analytical results were qualified as estimated values (J) because the sediment

sample contained less than 30 percent solids. This low solids content is typical of sediments. In this

derivation, the result obtained by the laboratory is divided by the percent solids content of a sample to

conservatively obtain the reported result. As a result of this calculation, the reported result is biased high.

Figure 4-2 presents positive detections of inorganic compounds above background and all detections of

organic compounds.

Two organic compounds, the vac methylene chloride (42 J IJg/kg) and the PAH indeno(1,2,3-cd)pyrene

(1,000 J IJg/kg), were identified in the sediment sample at Site 5. The methylene chloride detection was

below human health and ecological screening criteria. The PAH was greater than its residential soil PRG

(620 1J9/kg). The detection of fndeno(1 ,2,3-cd)pyrene was also greater than its ESV (655 1J9/kg).
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Neither methylene chloride nor indeno(1,2,3-cd)pyrene were detected in the two upgradient surface soil

samples. Methylene chloride could be a remnant of a laboratory contaminant. PAHs are typically

associated with motor vehicles and roadways. Degradation half lives for these compounds in aqueous

environments· range from 1 to 4 weeks for methylene chloride and 1.64 to 2 years for

indeno(1 ,2,3-cd)pyrene (Howard, 1991).

The inorganic elements, excluding essential macronutrients, detected in the sediment sample were

aluminum, arsenic, barium, chromium, cobalt, copper, iron, lead, manganese, nickel, vanadium, and zinc.

Most of the inorganic detections were similar to or slightly elevated above background.

The arsenic concentration (14.9 J) exceeded its residential-use PRG (0.39 mg/kg) and its ESV

(7.24 mg/kg); however, this concentration was only slightly above established sediment background

(12.2 mg/kg). A detection of iron (26,900 mg/kg) also slightly exceeded background (21,500 mg/kg) and

its residential-use soil PRG (23,000 mg/kg).

Site 5 is located in an industrial-use area of the base. Only one analyte, arsenic, exceeded an ESV;

however, this concentration was slightly above established background.

4.7 CONCLUSIONS/RECOMMENDATIONS

The two surface soil samples collected at Site 5 in 1995 contained, two VOCs, 12 SVOCs, five pesticides,

and one PCB. Of these detections, chloroform, benzo(a)pyrene, carbazole, fluoranthene, pyrene,

4,4'-DDT, 4,4'-DDE, and Aroclor-1260 were detected above a human health and/or ecological screening

criterion. Additionally, of the 15 inorganics detected (excluding macronutrients), most were found at

concentrations above background values and 13 were detected above background and/or a human health

and/or ecological screening criterion .

. Methylene chloride and indeno(1 ,2,3~cd)pyrene were the only organics detected in the sediment sample

collected at Site 5. Indeno(1,2,3-cd)pyrene was detected above its Region 4 soil ESV and Region 9

residential-use soil PRG. Of the 12 inorganics detected (excluding macronutrients), all were detected

above established sediment background values; however, only arsenic and iron exceeded background

and a human health and/or ecological screening criterion.

Site history and soil analytical results indicate that waste desposition has occurred at Site 5. However,

. sediment analytical results indicate that past disposal has not adversely affected the adjacent sediment.

A screening of sediment results to ecological screening criteria indicate that only minor potential ecological

risks exist. Potential ecological risks to plant life and soil invertebrates are also present based on a
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screening of soil analytical results to conservative ecological screening criteria. The primary chemicals in

soilattributirig to this potential threat are Aroclor-1260, chromium, copper, lead, nickel, vanadium, and

zinc. However, terrestrial habitat in the vicinity of the site is limited to buildings and other structures, turf

grass, and construction debris and there are no sensitive terrestrial environments or resources at or near

the site. Also, these inorganics do not biomagnify in the food chain; therefore, effects to upper food-chain

receptors are unlikely.

Due to the potential presence of wastes in the subsurface portion of the site, an RI/RFI is recommended

to determine whether wastes are present.
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TABLE 4-1

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 5 - FORMER PAINT SHOP DISPOSAL AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2

REGION 9 SSLs SSLs
RESIDENTIAL SOIL MIGRATION MIGRATION TO

PRGs(3) TO AIR(4) GW (DAF 1)(3)

Volatile Organic Compounds (μg/kg)
CARBON TETRACHLORIDE 2  J ND NA 240 300 3 1000000
CHLOROFORM 6  J ND NA 240 300 30 1
Semivolatile Organic Compounds (μg/kg)
ANTHRACENE 19  J 23  J NA 22000000 NA 600000 100
BENZO(A)ANTHRACENE 79  J 47  J NA 620 NA 80 NA
BENZO(A)PYRENE 130  J 34  J NA 62 NA 400 100
BENZO(B)FLUORANTHENE 180  J 120  J NA 620 NA 200 NA
BENZO(K)FLUORANTHENE 170  J 100  J NA 6200 NA 2000 NA
CARBAZOLE 51  J ND NA 24000 NA 30 NA
CHRYSENE 130  J 140  J NA 62000 NA 8000 NA
DIETHYL PHTHALATE 19  J 21  J NA 49000000 2000000 (sat) NA 100000
FLUORANTHENE 140  J 160  J NA 2300000 NA 21000 100
N-NITROSODIPHENYLAMINE 47  J ND NA 99000 NA 60 20000
PHENANTHRENE 79  J 52  J NA NA NA NA 100
PYRENE 140  J 170  J NA 2300000 NA 21000 100
Total PAHs 1067 846 NA NA NA NA 1,000
Pesticides/PCBs (μg/kg)
4,4'-DDE 19  J ND 31.6 1700 NA 3000 2.5
4,4'-DDT 42 1.8  J 34.5 1700 NA 2000 2.5
ALPHA-CHLORDANE 62 1.6  J 13.9 1600(6) 20000(6) 500(6) NA
AROCLOR-1260 110  J ND NA 220 NA NA 20
ENDOSULFAN I 5.7  J 2.8 4.7 370000 NA 900 NA
GAMMA-CHLORDANE 58 1.7  J 13.2 1600(6) 20000(6) 500(6) NA

EPA REGION 4 
ECOLOGICAL 

SOIL SCREENING 
CRITERIA(5)

CONSTITUENT SURFACE SOIL SAMPLE RESULTS

ESTABLISHED 
MCRD PI 

BACKGROUND 
VALUES(2) 

SOIL/SEDIMENT

HUMAN HEALTH SCREENING CRITERIA

PI-005-01(28)(1) PI-005-02(29)(1)

Inorganics (mg/kg)
ALUMINUM 5690 8920 7270/24200 76000 NA NA 50
ARSENIC 8.3 3.9 1.4/12 0.39 750 1 10
BARIUM 101 23.8 24/28 5400 690000 82 165
CADMIUM 0.59 ND NA/0.28 37 1800 0.4 1.6
CALCIUM 2210 1010 766/4000 NA NA NA NA
CHROMIUM 461 206 6.2/35.2 210(7) 270(7) 2(7) 0.4
COBALT 15.8 4.9 0.36/2.6 4700 NA NA 20
COPPER 385 15.3 1.5/10 2900 NA NA 40
IRON 10500 6850 3920/21500 23000 NA NA 200
LEAD 172 ND 12.5/21 400 NA NA 50
MAGNESIUM 1150 1230 515/6400 NA NA NA NA
MANGANESE 57.5 43.6 129/186 1800 NA NA 100
MERCURY 0.13 0.04 0.11/0.09 23 10 NA 0.1



TABLE 4-1

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 5 - FORMER PAINT SHOP DISPOSAL AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 2 OF 2

REGION 9 SSLs SSLs
RESIDENTIAL SOIL MIGRATION MIGRATION TO

PRGs(3) TO AIR(4) GW (DAF 1)(3)

EPA REGION 4 
ECOLOGICAL 

SOIL SCREENING 
CRITERIA(5)

CONSTITUENT SURFACE SOIL SAMPLE RESULTS

ESTABLISHED 
MCRD PI 

BACKGROUND 
VALUES(2) 

SOIL/SEDIMENT

HUMAN HEALTH SCREENING CRITERIA

PI-005-01(28)(1) PI-005-02(29)(1)

NICKEL 1350 429 1.8/6 1600 13000 7 30
POTASSIUM 353 392 313/3200 NA NA NA NA
SELENIUM 0.71 ND 0.29/ND 390 NA 0.3 0.81
SODIUM 849 372 241/14000 NA NA NA NA
VANADIUM 11800 2030 9.5/50 550 NA 300 2
ZINC 162 140 9.7/45 23000 NA 620 50

Notes:

1 - Sampling Date: December 13, 1995. 
2 - Tetra Tech NUS Inc., MCRD Parris Island Site 3 Remedial Investigation (RI)/RCRA Facilities Investigation (RFI), 1999c., 
     Soil and sediment background values are provided because samples were collected on the river bank and exhibited characteristics of both media.
     Please note that background equals two times the mean concentration of background samples. The calculation represents an approximate upper bound of normal metal distribution
     in media.  
3 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000.  (Cancer benchmark value = 1 x 10-6, HI =1.0)
4 - U.S. EPA Soil Screening Level Guidance: Technical Background Document.  May, 1996.
5 - U.S. EPA Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22, 1998.
6 - Value for chlordane.
7 - Value for total chromium.

Blackened cells indicate an exceedance of background concentrations and human health and/or ecological screening criteria.

ND = Nondetect
NA = Not Applicable/Not Available
J = Estimated Value



TABLE 4-2

SEDIMENT ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 5 - FORMER PAINT SHOP DISPOSAL AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA

REGION 9
RESIDENTIAL SOIL

PRGs(3)

Volatile Organic Compounds (μg/kg)
METHYLENE CHLORIDE 42  J NA 8900 2000
Semivolatile Organic Compounds (μg/kg)
INDENO(1,2,3-CD)PYRENE 1000  J NA 620 655(5)

Inorganics (mg/kg)
ALUMINUM 25800  J 24200 76000 NA
ARSENIC 14.9  J 12.2 0.39 7.24
BARIUM 31.8  J 28 5400 NA
CALCIUM 14300  J 4000 NA NA
CHROMIUM 46.2  J 35.2 210(6) 52.3
COBALT 5.8  J 2.6 4700 NA
COPPER 12.4  J 10.1 2900 18.7
IRON 26900  J 21500 23000 NA
LEAD 20.8  J 20.6 400 30.2
MAGNESIUM 9130  J 6437 NA NA
MANGANESE 452  J 185.7 1800 NA
NICKEL 11.3  J 6 1600 15.9
POTASSIUM 5140  J 3190 NA NA
SODIUM 23700  J 19110 NA NA
VANADIUM 61.8  J 49.6 550 NA
ZINC 56  J 45 23000 124

Notes:

1 - Sampling Date: October 6, 1999. 
2 - Tetra Tech NUS Inc., MCRD Parris Island Site 3 Remedial Investigation (RI)/RCRA Facilities Investigation (RFI), 1999c. 
     Please note that background equals two times the mean concentration of background samples.  The calculation represents 
     an approximate upper bound of normal metal distribution in media.  
3 U S EPA R i 9 P li i R di i G l N b 2000 (C b h k l 1 10 6 HI 1 0)

EPA REGION 4 
ECOLOGICAL 

SED. SCREENING 
CRITERIA(4)

CONSTITUENT

SEDIMENT SAMPLE 
RESULTS

ESTABLISHED 
MCRD PI 

BACKGROUND 
VALUES(2) 

SEDIMENTPAI-05-SD-03-01(1)

HUMAN HEALTH 
SCREENING CRITERIA

3 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000.  (Cancer benchmark value = 1 x 10-6, HI =1.0)
4 - U.S. EPA Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities and Inclusion of 
     Stakeholders, December 22, 1998.
5 - Value for high molecular weight PAHs.
6 - Value for total chromium.
Blackened cells indicate an exceedance of background concentrations as well as human health and/or ecological screening 
criteria.

NA = Not Applicable/Not Available
J = Estimated Value
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5.0 SITE 7 - PAGE FIELD FIRE TRAINING PIT

5.1 SITE DESCRIPTION

Site 7, the Page Field Fire Training Pit, was a concrete pit, 25 feet in diameter, located near a concrete

apron at Page Field (see Figure 5-1). The pit was covered with asphalt and was encircled by a

cinderblock berm. Adjacent to the pit, a 500-gallon waste oil/fuel tank sat 60 feet away and was

connected to the bottom of the pit through a series of steel pipes.

Between 1965 and 1976, Site 7 was used by MCRD fire-fighting personnel for petroleum fire training

purposes. A valve located near the 500-gallon tank was opened and closed to regulate the amount of

waste oil/fuel allowed into the pit through the steel pipes. The waste oil/fuel was set ablaze, and then

extinguished by the fire-fighting personnel. On average, 300 to 400 gallons of contaminated fuels and

waste motor oils were burned per session, with one or two sessions held per month.

In 1976, cracks in the concrete lining were noticed, and fire training at the pit ceased. However, it is

believed that this practice continued for 2 to 4 months after the cracks occurred but before their discovery,

allowing for the discharge of contaminants into the underlying soil. It was estimated that, during that

period, approximately 50 gallons of contaminated fuels and waste motor oils, including kerosene, mineral

spirits, and diesel fuel, were released into the soils. The concrete pit and the 500-gallon tank have been

removed. A review of the site records and additional site reconnaissance have not identified any buried

fuel lines at the site.

Site 7 is currently used for Marinetraining activities. Page Field is no longer used for flight operation. The

nearest resident lives approximately 1 mile northwest of Site 7. There are no day care facilities or schools

within 200 feet of the site.

5.2 PREVIOUS INVESTIGATIONS

Previous investigations at Site 7 include the lAS, RI Verification Step, and Interim RFA. Based on the

results of these investigations, the MCRD Parris Island partnering team determined that Site 7 required

further evaluation and recommended an SI/CS. A brief description of each previous investigation is

presented below.

5.2.1 Initial Assessment Study

In 1986, NEESA conducted an lAS (NEESA, 1986) under the NACIP Program. The lAS is equivalent to

the PA phase of the CERCLA process. The purpose of the lAS (Phase I of the NACIP Program) was to
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identify potentially contaminated sites at MCRD Parris Island that may pose a threat to human health or

ttie environment.

After studying the Page Field Fire Training Pit, NEESA determined that, due to the concrete lining and the

soil type below grade, the vertical movement of contaminants into the underlying aquifer was unlikely.

Also, because of the small amount of contamination, it was believed that the contaminants could not travel

1,600 feet to the nearest surface water body. Therefore, no further action was recommended (NEESA,

1986).

5.2.2 Remedial Investigation Verification Step Addendum

In 1988, McClelland Consultants conducted an RI Verification Step for Site 7 as an addendum to the RI

Verification Steps conducted for several other sites at MCRD Parris Island. The findings were published

in June 1990. At the Page Field Fire Training Pit, 10 vadose zone vapor (VZV) probe readings were taken

along the perimeter of the. pit, and three permanent monitoring wells were installed for groundwater

sampling. The first well was drilled along the southwestern perimeter (PAI7-GW1), the second along the

eastern perimeter (PAI7~GW2), and the third along the western perimeter (PAI7-GW3).

The VZV probes were field screened for VOCs and none were found to exceed 1 part per million (ppm).

The groundwater samples from the monitoring wells were tested for VOC$, SVOCs, pesticides, PCBs,

and metals. None of the groundwater sample analytes exceeded Interim Primary Drinking Water

Standards (McClelland, 1990). Based on these findings, no further action was recommended for Site 7.

5.2.3 Interim RCRA Facility Assessment

In January 1990, A.T. Kearney conducted a file review of the MCRD Parris Island facility and, in February

of that same year, conducted a visual site inspection (VSI) of the facility, culminating in an Interim RFA

Report. Site 7 was included in the investigation. During the VSI, it was noticed that no stressed

vegetation existed in the vicinity of Site 7, indicating little contaminant impact on surrounding vegetation.

However, based on the unknown condition of the steel supply pipes, Phase II sampling was

recommended for the site.

5.3 1999 INVESTIGATION

. The SIICS field investigation at Site 7 was conducted in May and December 1999. In May, TtNUS

collected depth-to-groundwater measurements and surveyed the top of existing monitoring well casing

elevations to a local benchmark in order to verify the direction of groundwater flow. During the December

investig~tion, a temporary monitoring well was installed and sampled. Two existing wells (PAI7-2 and
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PAI7-3) were also sampled. Three groundwater samples and one duplicate sample (PAI7-GW2-02,

PAI7-GW3-02, PAI-07-GW-04-01, and PAI-07-GW~04-01-0) were collected. Also during the December

investigation, test pits (PAI-07-TP-01 and PAI-07-TP-02) were sampled and a subsurface soil sample

(PAI-07-SB-01-04) was collected in an attempt to confirm the location of the old fire training pit.

Information collected during the investigation was used to supplement existing geologic information at

Site 7. The sample and test pit locations are shown on Figure 5-1. The following sections discuss the

activities conducted during the field investigation at Site 7.

5.3.1 Test Pitting/Subsurface Soil Sampling

Two test pits were excavated at Site 7 along the western edge of the unit to locate the former fire training

pit; the locations are indicated on Figure 5-1. The test pitting was performed in accordance with the

Master Work Plan (B&R Environmental, 1998) and the SI/CS Work Plan Addendum 1 (TtNUS, 1999b).

Test pit PAI-07-TP-01 was approximately 40 feet long by 2 feet wide and 8 feet deep. Test pit

PAI-07-TP-02 was approximately 6 feet long by 2 feet wide and 4 feet deep. The soil collected in each

backhoe bucket from the test pits was scanned with a photoionization detector (PIO) and classified for

lithologic characteristics.

The soil encountered during test pitting at PAI-07-TP-01 consisted of disturbed fill material to a depth of

approximately 4.5 feet bgs. Stained soil was encountered in the test pit at a depth of 3 to 4.5 feet bgS.

Soil from test pit PAI-07-TP-01 did not exhibit elevated PIO readings. In test pit PAI-07-TP-02, soils

encountered included fill soil with PID readings to 107 ppm. Subsurface soil sample PAI-07-SB-01-04

was collected from test pit PAI-07-TP-02 at a depth of approximately 4 feet bgs, where the PID reading

was 107 ppm. The sample was collected from the backhoe bucket using Encore® samplers for TCL VOC

analysis and a pre-cleaned disposable trowel for the remainder of the analytical parameters. The

Encore® Samplers were placed directly on ice. The remainder of the sample was placed in the

appropriate containers on ice. Sample PAI-07-SB-01-04 was analyze.d for TCL VOCs, SVOCs,

pesticides/PCBs, TAL metals (total), cyanide, and tin.

Soil excavated from the test pits was returned to the excavations. Stained soil, segregated during

excavation, was returned to the pits at the approximate depths from which it had been removed. Prior to

excavation the backhoe bucket was decontaminated using a steam-spray washer. The water was

collected and containerized for disposal in accordance with the Master Work Plan (B&R Environmental,

1998) and the SI/CS Work Plan Addendum 1 (TtNUS, 1999b).
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5.3.2 Temporary Monitoring Well Installation

One temporary-monitoring well, PAI-07-MW-04 (S), was installed at the site by a South Carolina licensed

driller employed by Columbia Technologies. The well was installed using direct"push technology (OPT)

equipment. Temporary well PAI-07-MW-04(S) was driven to a depth of 12 feet bgs within test pit location

PAI-07-TP-02. Prior to installation, all downhole equipment was decontaminated in accordance with the

Master Work Plan (B&R Environmental, 1998) and SI/CS Work Plan Addendum 1 (TtNUS, 1999b).

Subsurface soil was not collected for lithologic characterization during the OPT event. Soil was collected

for lithology and analytical characterization during test pitting procedures at PAI-07-TP-01 and

PAI-07-TP-02. Once driven to depth, the OPT equipment was retracted in order to extend a 3-foot-long

well screen. Moist soil was encountered at approximately 4 feet bgs. The OPT boring was abandoned

after sampling in accordance with SCOHEC regulations. A thin bentonite grout was added within the OPT

rods and then removed from the boring. The boring was grouted to surface.

5.3.3 Groundwater Sampling

Groundwater was sampled using low-flow sampling techniques in accordance with the Master Work Plan

(B&R Environmental, 1998) and the SI/CS Work Plan Addendum 1 (TtNUS, 1999b). A peristaltic pump

and disposable tubing were used to collect groundwater samples from existing monitoring wells PA17-2

and PAI7-3 and from the OPT temporary well point PAI-07-MW-04 (S). The tubing was lowered to the

approximate midpoint ofthe groundwater column in the monitoring wells and the approximate midpoint of

the OPT screen. Groundwater samples PAI7-GW2-02, PAI7-GW3-02, and PAI-07-GW-04-01 and

duplicate sample PAI-07-04-01-0 were collected after the required volume of water was purged. The

groundwater sample from each well, with the exception of TCl vacs, was collected by reducing the flow

to minimize volatilization of the sample and by filling the appropriate containers directly from the tubing

after the groundwater passed through the peristaltic pump tubing. The TCl vac samples were collected

by removing the tubing from the well and allowing the water in the tubing to flow under gravity backward

into the sample container. The samples were then placed on ice. Groundwater samples PAI?-GW2-02,

PAl?-GW3-01, PAI-07-GW-04-01, and PAI-O?-GW-04-01-0 were analyzed for TCl VOCs, TAL metals

(total), cyanide, and groundwater quality field parameters. In ejiddition, samples PAI-07-GW-04-01 and

PAI-07-GW-04-01-0 were analyzed for Tel SVOCs, pesticides/PCBs, tin, and selected Appendix IX

parameters, as summarized in Table 5-1. The groundwater sample locations are shown in Figure 5-1.

Groundwa!er-quality field parameters, including temperature, pH, specific conductance, turbidity,

dissolved oxygen, and salinity, were collected during purging of the wells. Table 5-2 summarizes these

grour:ldwater quality parameters. Groundwater low flow purge sheets and sample log sheets are included

in Appendix C. As shown in Table 5-2, the pH of the groundwater at Site 7 varied from 3.91

(PAI-07-GW-04-01) to 5.80 (PAI7-GW2-02). The temperature of the groundwater samples varied from
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19.2 (PAI-07-GW-04-01) to 21.3°C (PAI7-GW2-02). The specific conductance varied from 0.169

(PAI7-GW2-02) to 0.235 mSlcm (PAI-07-GW-04-01). The salinity readings for "ill the groundwater

samples were 0.00 percent. The salinity readings indicate that the groundwater samples collected were

fresh (fresh water is less than 0.048 percent salinity, as identified by SCDHEC; 1998). Dissolved oxygen

readings varied from 1.33 to 1.62 mg/L. The wells were purged in an effort to reduce the turbidity to less

than the benchmark of 5 NTUs. Due to the presence of fine-grained soil in the screened zones of well

PAI-07-GW-04-01, reducing the well yield, the target turbidity level could not be reached. However, a

turbidity level of 9 NTUs was obtained at this well before sampling. For the remainder of the samples, a

turbidity level of less than 5 NTUs was obtained.

Water level measurements were taken during this investigation and updated in 2004 when an additional

monitoring well was installed. An updated understanding of the potentiometric surface and groundwater

flow direction is presented in Section 5.6.

5.4 2004 INVESTIGATION

The Navy presented the results of the 1999 investigation to the MCRD Parris Island Partnering Team as

part of a Draft CS/SI report submitted in February 2001. To address regulatory comments made to this

draft report, the Navy developed a Work Plan for additional field work at Site 7. In accordance with this

Work Plan, TtNUS field personnel installed one permanent monitoring well downgradient of Site 7

groundwate flow. Additionally, groundwater samples were collected from the three exisiting wells and the

new monitoring well for laboratory analsyis. A summary of these field activities is provided in the following

sections.

5.4.1 2004 Monitoring Well Installation

In 1999, remnants of fuel contamination were found in one surficial monitoring well installed at Site 7. A

cohesive, black-stained, silty sand consistent with historic fire training exercises was also observed at a

depth of 3 to 4.5 feet bgs in this area. As a result, one shallow permanent monitoring well was installed

approximately 50 feet downgradient of Site 7to test for the presence of petroleum-related contamination.

The location of this new monitoring well (PAI-07-MW-05) is shown on Figure 5-1. A summary of

monitoring well construction details is shown on Table 5-2.

-

The permanent monitoring well was installed within the shallow surficial aquifer to a depth of 14 feet bgs.

The monitoring well was constructed with a PVC 10-foot long well screen section with 0.010-inch slot

openings screwed onto a PVC riser pipe. The well screen and riser pipe were lowered through the center

of the hollow stem augers and NO.2 sand was placed around the well screen to a depth of at least one

foot above the top of the well screen. A one foot thick, bentonite seal was placed above the sand pack to
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a depth of one foot beneath the ground surface. The remainder of the well annulus was filled with

concrete and a 3 foot by 3 foot by 6 inch thick concrete pad with a protective casing and barrier posts was

placed around the well. A boring log and monitoring well construction sheet was completed for the

monitoring well and is provided in Appendix C. The SCDHEC-approved monitoring well permit is also

provided in Appendix C.

A licensed South Carolina driller employed by Gregg Drilling and Testing, Inc. of South Carolina installed

the monitoring well. The monitoring well was developed after construction using a submersible pump.

The submersible pump was surged during the development. process to agitate and remove fine material

from around the well screen. The purge water was collected and pumped into 55-gallon drums and

labeled as IDW. Field parameters of temperature, pH, specific conductance, and turbidity were collected

during development. Approximately 60 gallons of water was removed during development. Well

development logs were completed during development and are provided in Appendix C.

5.4.2 2004 Groundwater Sampling

The three existing monitoring wells (PAI7-GW1, PAI7-GW2, and PAI7-GW3) and new monitoring well

(PAI-07-MW-05) were subsequently sampled for laboratory analysis. Groundwater samples were

collected and analyzed for VOCs, SVOCs, and inorganics to determine if elevated groundwater

concentrations exist at the site and to verify that contamination has not migrated. Although a groundwater

sample from monitoring well PAI-07-MW-04 was identified for collection in the Work Plan, no monitoring

well with this designation exists at the site; the monitoring well ID is associated with a temporary

monitoring well installed in 1999 that was subsequently abandoned. As a result, a groundwater sample

was not collected from PAI-07-MW-04.

Groundwater was sampled using low-flow sampling techniques in accordance with the Master Work Plan

(B&R Environmental, 1998) and the Work Plan Addendum (TtNUS, 2004). A peristaltic pump and

disposable tubing were used to collect the groundwater samples from the monitoring wells. The tubing

was lowered to the approximate midpoint of the groundwater column in the monitoring wells and the

approximate midpoint of the well screen. Groundwater samples were collected after the required vollJme

of water was purged. All groundwater samples were collected for TAL inorganics and tin. The collected

samples were then placed on ice. Groundwater low flow purge sheets and sample log sheets are

included in Appendix C.

Groundwater-quality field parameters including pH, specific conductance, temperature, dissolved oxygen,

and salinity were collected during purging of the wells. Table 5-3 summarizes the groundwater-quality

parameters collected at Site 7. The target turbidity goal of 5 to 10 NTU could not be met for the

groundwater sample collected from monitoring well PAI-07-GW3.
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5.5 SITE-SPECIFIC GEOLOGY/HYDROGEOLOGY

The site is located within the paved areas of the former Page Field and is within the 1OO-year flood zone,

as indicated in the Master Work Plan (B&R Environmental, 1998). Both fill and natural unconsolidated

materials were found beneath the site. Fill consisting of silty sand with rubble or black staining was found

in isolated areas (Well PAI7-GW2, and Test Pits PAI-07-TP-01and 02) to depths of up to 4.5 feet beneath

the ground surface. Undisturbed silt and sand mixtures underlythe fill where present, and exist at the

ground surface where nonexistent; The undisturbed silt and sand mixtures extended to a depth of 14 feet

which was the maximum depth of the investigation effort.

Shallow groundwater was encountered at depths of less than 5 feet beneath the ground surface at the

site, and as shallow as near the ground surface at the PAI-07-MW-05 location. The shallow groundwater

flows somewhat radially in a northwest,harth, and northeast direction. A potentiometric surface map is

shown in Figure 5-2 and hydrogeologic cross sections are shown in Figures 5-3 and 5-4.

The aquifer of interest at Site 7 is the surficial aquifer. This aquifer is separated from the underlying

regional Tertiary Floridan aquifer by the Hawthorn Formation, a confining unit that extends beneath Parris

Island. The surficial aquifer at the base was previously used to provide the base domestic water. The

surfical aquifer drains to on-site streams and tidal areas within the base. Therefore, contaminants within

this unit would discharge to these site streams and tidal areas, which discharge to the Beaufort and Broad

Rivers, which form Port Royal Sound.

5.6 SITE-SPECIFIC ECOLOGICAL SETTING

Most of the grouna surface in the vicinity of the site is covered with concrete, since the area is within the

Page Field apron. Two small, rectangular, thickly vegetated areas of wax myrtle (Myrica cerifera) are

located near the site. Pine forests with shrubby understories are located beyond the edges of the

concrete apron. There are no surface water bodies or wetlands near the site.

The pavement surrounding most of the former fire training pit precludes the use of the area by ecological

receptors. The small unpaved areas are utilized, at least occasionally, by various birds and small

mammals. The forested areas beyond the concrete apron are utilized by numerous wildlife species. No

threatened or endangered species are expected to utilize the site or surrounding forested areas, due to

lack of appropriate habitat. Similarly, there are no sensitive terrestrial or aquatic environments or

resources at or near the site.
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5.7 SIICS AND HISTORIC ANALYTICAL RESULTS

.This section discusses the analytical results of the SI/CS sampling conducted in December 1999. From

test pitPAI-07-TP-02, a subsurface soil sample (PAI-07-SB-01-04) was collected in duplicate to determine
. .

whether contamination was present in Site 7 soil. Based onhist~ric records, aerial photographs, and field

observations, this sample was collected from the likely area of the former fire training pit. Also, TtNUS

installed one temporal)' monitoring well (PAI-07-GW-04-01) at the location where the subsurface soil

sample was collected. This temporary well and two existing permanent monitoring wells (PAI7-GW2 and

PAI7-GW3) were sampled. Figure 5-2 presents the sample locations and analytical results.

5.7.1 Subsurface Soil

Table 5-4 summarizes positive detections of chemicals .in the subsurface soil at Site 7. The table also

provides a comparison of the detected concentrations to pertinent screening criteria [U.S. EPA Region 9

residential- and· industrial-use scenario soil PRGs, SSLs for migration to groundwater (OAF 1) and

migration to air, and U.S. EPA Region 4 soil ESVs]. Residential- and industrial-use PRGs are soil

concentrations equal to the lower of the ILCR of 1.0E-06 or a HQ of 1.0 for noncarcinogenic risk under

residential- and industrial-use scenarios.

Although the soil sample was collected from a location where stained soil and a PIO reading of t07 ppm

was observed, organic compounds were not detected in the subsurface soil sample. It is likely that over

the course of 25 years since the unit was last operated, rainfall precipitation and microbial degradation

have attenuated any organic compounds that were deposited in this area.

Most detected inorganic analytes were below or just slightly above background concentrations. Inorganics

that were detected above background consist of aluminum, chromium, and selenium. Aluminum (average

concentration of 7,710 mg/kg) exceeded its ESV (50 mg/kg), but only slightly exceeded established site

background (7,270 mg/kg). Chromium was detected in the initial and duplicate sample at concentration of

6.3 mgjkg and 5.9 mg/kg. These concentrations exceed chromium's soil to groundwater screening value

of 2 mg/kg and ESV of 0.4 mg/kg; however, the· average concentration of this ~ample (6.1 mg/kg) is

approximately equal to site background concentration of 6.2 mg/kg. The soil detection of selenium

(2.3 mg/kg) exceeded a soil to groundwater screening criteria (0.3 mg/kg); however, selenium was only

detected in groundwater in one of the three monitoring wells sampled and the detected concentration was

below groundwater screening criteria. The selenium detection also slightly exceeded its ESV (0.81 mg/kg)

and its background concentration (0.3 mg/kg). Vanadium (average concentration of 8.2 mg/kg) exceeded

its ESV (2 mg/kg); however results for this sample did not exceed established site background

(9.5 mg/kg). Inorganics are frequently incorporated into the soil matrix and remain bound to particulate

matter.
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In summary, organics were not detected in Site 7 soil and few inorganic concentrations exceeded soil

screening criteria. Furthermore, detected inorganic concentrations that exceeded screening criteria are

close to established background concentrations and did not exceed residential-use soil PRGs.

Consequently, Site 7 soil will not be considered further.

5.7.2 Groundwater

Table 5-5 summarizes positive detections of chemicals in the shallow groundwater aquifer at Site 7. The

table also provides a comparison of the detected concentrations to pertinent human health screening

criteria (U.S. EPA Region 9 tapwater PRGs and federal MCls/SMCls). Tapwater PRGs consist of

groundwater concentrations equal to the lower of the IlCR of 1.0E-06 or a HQ of 1.0 for noncarcinogenic

risk under the potable water use scenario. Detected concentrations are also compared to U.S. EPA

Region 4 surface water ESVs (fresh water). Based on the low salinity of Site 7 groundwater, freshwater

ESVs were used for screening purposes. This ecological screening assumes that ecological receptors

are exposed to the groundwater concentration of the chemical upon its discharge to surface water.

However, this screening is a conservative comparison because it assumes that no dispersion of the

chemical occurs during discharge to surface water and the nearest surface water body is approximately

2600 feet away.

Four monitoring wells were sampled during the 2004 sampling event. PAI7-GW1 (upgradient), PAI7-GW3

(downgradient), PAI7-GW2 (northeast sidegradient), and PAI-07-MW-05 (northwest sidegradient)

monitoring well samples were analyzed for TCl VOCs, TCl - SVOCs, and TAL metals. The

PAI-07-MW-05 sample was also analyzed for tin.

No VOCs or SVOCs were detected in any of the samples, except for chlorobenzene (8 IJg/l), a VOC in

the PAI-07-MW-05 sample. However, the concentration of chlorobenzene was below any screening level

for groundwater. During the 2004 sampling event there were no detections of certain VOCs (total xylenes

or ethylbenzene) or PAHs (2-methylnapthalene or naphthalene) that were detected during a previous

sampling event at the temporary monitoring well (PAI-07-MW-04), which was located within the suspected

fire training pit area. The data indicates that compounds that may have been present in fuels associated

with the historical fire-training activities have not migrated to downgradient or sidegradient areas of the

site.

Xylenes and ethylbenzene are monocyclic aromatics and are not considered to be persistent in the

environment. These compounds also have specific gravities less than water; therefore, wO.uld not be

expected to migrate vertically in the water table. PAHs are considered to be fairly immobile chemicals in

the environment and db not migrate vertically to a great extent. The previously detected organic
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compounds in groundwater within the fire-training pit area are amenable to microbial degradation.

Degradation groundwater half lives have been reported from 6 to 228 days for ethylbenzene, 2 weeks to

1 year for xylenes, and 1 to 258 days for naphthalene (Howard, 1991). Based on the previously detected

low-level concentration of naphthalene in groundwater (the only organic compound to exceed a screening

criterion), its concentrations would be well below screening criteria after a long duration of migration to the

nearest surface water body.

Arsenic was detected above its tapwater PRG (0.045 IJg/L) in the PAI7-GW3-01 and PAI-07-GW-05-01

samples and above the proposed MCL (10 IJg/L) in the PAI-07-GW-05-01 sample. However, the

PAI-07-GW-05-01 sample was collected from a sidegradient location whereas the PAI7-GW3-01 sample

was collected from a directly downgradient location to the former fire-training pit area, and therefore, the

arsenic detections are not related to the site. Iron was also detected above its tapwater PRG

(11,000 IJg/L) and its SMCL (300 IJg/L); in both of these monitoring wells, however, -it is likely to have been

associated with the naturally occurring minerals present in the turbid samples that were collected from

these locations, especially PAI7~GW3-01. Arsenic and iron ,are naturally occurring metals in soil and

groundwater, therefore it is likely that these concentrations reflect the presence of chemicals that are not

related to the releases that occurred at the site. Among the other inorganics that may be more pertinent to

the site history, it is important to note that lead (typically associated with the combustion of leaded

gasoline) was not detected in any of the samples, except at a minor exceedance of the EPA Region 4

freshwater screening level (1.3 IJg/L) in the upgradient sample that was collected from PAI7-GW1-01.

None of the other inorganics were detected at concentrations exceeding any screening level.

5.8 CONCLUSIONS/RECOMMENDATIONS

During test pitting operations, the source area of the former fire training pit was identified (as shown in

Figure 5-1). Within this area, cohesive, black-stained, silty sand was observed at a depth of 3 to 4.5 feet

bgs. A subsurface soil collected from this stained interval indicates that potential volatile or semivolatile

remnants from past fire-fighting no longer exist. Inorganics were detected in soil at concentrations below

or just above background levels. Petroleum co~taminated soil will be excavated and disposed.

Previously detected fuel-related compounds at the site were not detected in any of the monitoring wells

that were resampled during 2004, indicating that natural attenuation may be occurring. Any residuals

within the fire-training pit area will undergo natural attenuation before migrating offsite, as indicated by the

lack of any detections of VOCs and SVOCs in downgradient and sidegradient locations. Moreover, the

nearest surface water body is sufficiently far downgradient of the site such that there is a minimal potential

for any adverse impact to the environment. The inorganic chemicals present in the groundwater at the

site are expected to b.e naturally occurring. The lack of site-related contamination in groundwater supports
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a case for clean closure following the removal of visually-contaminated soil from the site and confirmation

that buried fueUines have been addressed at the site.

Toaddress concerns about potential buried fuel lines, MCRD and the Navy provided the USEPA and

SCDHEC access to Site 7 in order to determine if a potential existed for continuing release from a buried

product supply pipe or tube. At the site, pointed out the burn area and approximate area where the above­

ground liquid fuel source tanks would have been mounted. The Team discussed whether it seemed

plausible that a buried pipe or tube ever existed, and if it did, whether it would have been large enough

diameter to contain enough residual product to present a significant environmental concern. Following

discussion at the site, Navy and MCRD contend that it seems more likely that a small-diameter tubing or

hose was used, and thatthis was not necessarily buried.
)
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TABLE 5-1 
 

SUMMARY OF SUBSURFACE SOIL SAMPLES AND 
GROUNDWATER SAMPLES COLLECTED 
SITE 7 - FIRE TRAINING PIT PAGE FIELD 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
 

Sample ID Date Collected Depth Collected 
(Feet) 

Analysis 

SUBSURFACE SOIL SAMPLES 
PAI-07-SB-01-04 
PAI-07-SB-01-04-D 

12/14/99 4 ft bgs (1), (2), (3), (4), (5) 

GROUNDWATER SAMPLES 
PAI7-GW2-02 12/14/99 Shallow surficial (1), (4), (7) 
PAI7-GW3-02 12/13/99 Shallow surficial (1), (4), (7) 
PAI-07-GW-04-01 
PAI-07-GW-DU04-01 

12/14/99 Shallow surficial 
Shallow surficial 

(1), (2), (3), (4), (5), (6), (7) 
(1), (2), (3), (4), (5), (6) 

 
PAI-07-GW-DU04-01 - Duplicate Sample 
TCL - Target Compound List 
TAL - Target Analyte List 
PCBs - Polychlorinated Biphenyls 
 
1 TCL VOCs 
2 TCL SVOCs 
3 TCL Pesticides/PCBs 
4 TAL Metals (Total) and Cyanide 
5 Tin 
6 Appendix IX parameters consisting of: 
 Additional Appendix IX VOCs 
 Additional Appendix IX SVOCs 
 Additional Appendix IX Pesticides 
 Additional Appendix IX PCBs 
 Appendix IX Organophosphorus Pesticides 
 Appendix IX Herbicides 
 Appendix IX Nonhalogenated Volatiles (isobutyl alcohol, propionitrile acetonitrile, 1,4-dioxane, 

methacrylonitrile) 
7 Field parameters - Dissolved Oxygen, Salinity, Temperature, pH, and Turbidity 
 



TABLE 5-2 
 

SUMMARY OF GROUNDWATER QUALITY PARAMETERS  
COLLECTED DURING PURGING 

SITE 7 – FIRE TRAINING PIT PAGE FIELD 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

 

Sample 
Number 

Temperature
(°C) pH 

Specific 
Conductance

(mS/cm) 

Dissolved
Oxygen 
(mg/L) 

Salinity 
(%) 

Turbidity
(NTU) 

PAI7-GW2-02 21.3 5.80 0.169 1.37 0.00 0 
PAI7-GW3-02 19.8 5.60 0.212 1.33 0.00 1 
PAI-07-GW-04-01 
PAI-07-GW-DU04-01 

19.2 
-- 

3.91
-- 

0.235 
-- 

1.62 
-- 

0.00 
-- 

9 
-- 

 
PAI-07-GW-DU04-01 – Duplicate sample 
mS/cm - milliSiemens per centimeter 
mg/L - milligram per liter 
NTU - Nephlometric Turbidity Units 



TABLE 5-3 
 

WATER-LEVEL MEASUREMENTS 
SITE 7 – FIRE TRAINING PIT PAGE FIELD 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
 

Well Number Date  
Measured 

Measuring Point
 Elevation 
(ft. msl) 

Depth to Water 
(ft. from TPVC) 

Groundwater 
Elevation 
(ft. msl) 

PAI7-1 -- 
05/12/99 

-- 
13.60 

-- 
7.83 

-- 
5.77 

PAI7-2 -- 
05/12/99 

-- 
13.91 

-- 
8.05 

-- 
5.86 

PAI7-3 -- 
05/12/99 

-- 
13.08 

-- 
7.53 

-- 
5.55 

 
PAI7-2 - well installed in shallow surficial aquifer 
ft msl -feet above mean sea level 
TPVC -top of polyvinyl chloride (PVC) 

 
 



TABLE 5-4

MONITORING WELL SUMMARY
SITE 7 - FIRE TRAINING PIT PAGE FIELD

MCRD PARRIS ISLAND, SOUTH CAROLINA

WELL NUMBER DATE OF 
INSTALLATION

GROUND SURFACE 
ELEVATION         

(ft msl)

TOP OF RISER 
(TOR) ELEVATION (ft 

msl)

DEPTH TO 
WATER        

(ft below TOR)

WATER LEVEL 
ELEVATION     

(ft msl)

TOTAL DEPTH 
(ft bgs)

SCREENED 
INTERVAL

(ft bgs)

PAI7-GW1 2/27/88 9.33 12.49 4.80 7.69 13 3-13
PAI7-GW2 2/27/88 9.92 13.04 6.65 6.39 13 3-13
PAI7-GW3 2/27/88 9.45 12.37 6.10 6.27 13 3-13

PAI-07-MW-04 12/14/99 approx. 9 na 7.07 na 12 9-12
PAI-07-MW-05 9/8/04 6.44 8.22 1.97 6.25 13 3-13

bgs = Below ground surface
ft msl = Elevation in feet above mean sea level
All wells are permanent installations except PAI-07-MW-04 which was a temporary well installation.
All permanent wells were constructed of 2-inch diameter PVC screen and riser.
Water levels were collected on 9/10/04   except temporary well PAI-07-MW-04 which was collected on 12/14/99  



TABLE 5-5 
 

SUMMARY OF GROUNDWATER QUALITY PARAMETERS  
COLLECTED DURING PURGING 

SITE 7 – FIRE TRAINING PIT PAGE FIELD 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

 

Monitoring Well 
Date 

Sampled Temperature
(°C) pH 

Specific 
Conductance 

(mS/cm) 

Dissolved 
Oxygen 
(mg/L) 

Salinity 
(%) 

Turbidity 
(NTU) 

PAI7-GW1 9/8/04 25.3 5.99 0.103 0.00 0.00 5 
PAI7-GW2 9/9/04 23.5 5.58 0.188 0.00 0.01 9 
PAI7-GW3 9/8/04 23.3 5.71 0.214 0.00 0.01 50 
PAI-07-MW-05 9/8/04 26.5 5.34 0.177 5.39 0.01 2 

 

mS/cm - milliSiemens per centimeter 
mg/L - milligram per liter 
NTU - Nephlometric Turbidity Units 



TABLE 5-6

SUBSURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 7 - PAGE FIELD FIRE TRAINING PIT

MCRD PARRIS ISLAND, SOUTH CAROLINA 

RESIDENTIAL-USE SSLs SSLs
SOIL MIGRATION MIGRATION TO

PRGs(3) TO AIR(4) GW (DAF 1)(3)

Inorganics (mg/kg)
ALUMINUM 7880 7540 7270 76000 NA NA 50
BARIUM 13.1  J 12.6  J 23.6 5400 69000 82 165
CALCIUM 1870 1720 766.3 NA NA NA NA
CHROMIUM 6.3 5.9 6.2 210(6) 270(6) 2(6) 0.4
IRON 2350 2140 3920 23000 NA NA 200
LEAD 8.3 7.1 12.5 400 NA NA 50
MAGNESIUM 258  J 231  J 515 NA NA NA NA
MANGANESE 7.1  J 5.3  J 128.5 1800 NA NA 100
NICKEL 1.3 1.5 1.8 1600 13000 7 30
POTASSIUM ND 135 312.7 NA NA NA NA
SELENIUM ND 2.3 0.3 390 NA 0.3 0.81
SODIUM 25 48 240.8 NA NA NA NA
VANADIUM 8.5 7.9 9.5 550 NA 300 2
ZINC 3.1 2.5 9.7 23000 NA 620 50

Notes:

1 - Sampling Date: December 14, 1999. 
2 - Tetra Tech NUS Inc., MCRD Parris Island Site 3 Remedial Investigation (RI)/RCRA Facilities Investigation (RFI), 1999c.
3 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000.  (Cancer benchmark value = 1 x 10-6, HI = 1.0).
4 - U.S. EPA Soil Screening Level Guidance: Technical Background Document.  May, 1996.

EPA REGION 4 
ECOLOGICAL 

SOIL 
SCREENING 

CONSTITUENT

MCRD PI 
BACKGROUND/ 

TYPICAL FACILITY 
CONC.(2)

HUMAN HEALTH SCREENING CRITERIA

PAI-07-SB-01-04(1) PAI-07-SB-01-04-D(1)

SAMPLE RESULTS

4  U.S. EPA Soil Screening Level Guidance: Technical Background Document.  May, 1996.
5 - U.S. EPA Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22, 1998.
6 - Value for total chromium.

Blackened cells indicate an exceedance of background concentrations and human health and/or ecological screening criteria.

ND = Nondetect
NA = Not Applicable/Not Available



TABLE 5-7

GROUNDWATER ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 7 - PAGE FIELD FIRE TRAINING PIT

MCRD PARRIS ISLAND, SOUTH CAROLINA

Volatile Organic Compounds (μg/L)
ETHYLBENZENE 1 1 ND ND 1300 700 453
XYLENES, TOTAL 0.8 1 ND ND 1400 10000 NA
Semivolatile Organic Compounds (μg/L)
2-METHYLNAPHTHALENE 11 13 ND ND NA NA NA
NAPHTHALENE 10 11 ND ND 6.2 NA 62
Inorganics (μg/L)
ALUMINUM 876  J 2850  J ND ND 36000 50-200 (SMCL) NA
ARSENIC 10.2 14.5 ND ND 0.045 10 190
BARIUM 36.7 50.8 23.7 16.3 2600 2000 NA
CALCIUM 4850 4750 3310 12100 NA NA NA
CHROMIUM 1.7 7.5 ND ND 110 100 117
IRON 17700 18800 ND 14900 11000 300 (SMCL) NA
MAGNESIUM 6140 6220 1800 9940 NA NA NA
MANGANESE 140 135 ND 127  J 880 50 (SMCL) NA
NICKEL 9.8 8 ND ND 730 NA 38
POTASSIUM 1830 1940 2580 2710 NA NA NA
SELENIUM ND 4 ND ND 180 50 5
SODIUM 23800 23800 32500 6800 NA NA NA

Notes:

1 - Sampling Date: December 14, 1999.
2 - Sampling Date: December 13, 1999.
3 U S EPA R i 9 P li i R di ti G l N b 2000 (C b h k l 1 10-6 HI 1 0)

EPA REGION 4 
SURFACE WATER 

ESVs(5)
TAP WATER 

PRGs(3)

CONSTITUENT
PAI-07-GW-04-01(1) PAI-07-GW-04-01-D(1) PAI7-GW2-02(1) PAI7-GW3-02(2)

SAMPLE RESULTS HUMAN HEALTH SCREENING CRITERIA

FEDERAL MCLs(4)

3 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000 (Cancer benchmark value = 1 x 10-6, HI = 1.0). 
4 - U.S. EPA Drinking Water Regulations and Health Advisories, Summer 2000.
5 - U.S. EPA Ecological Risk Assessment at Military Bases:  Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22, 1998. 
     (Cancer benchmark value = 1 x 10-6, HI = 1.0.)

Blackened cells indicate an exceedance of human health screening criteria.

ND = Nondetect
NA = Not Applicable/Not Available
SMCL = Secondary MCL



TABLE 5-8

GROUNDWATER ANALYTICAL RESULTS - 2004 (POSITIVE DETECTIONS)
SITE 7 PAGE FIELD FIRE TRAINING PIT

MCRD PARRIS ISLAND, SOUTH CAROLINA

EPA REGION 4

CONSTITUENT
FRESHWATER SURFACE 

WATER
PAI7-GW1-01 PAI7-GW1-01-D PAI7-GW2-02 PAI7-GW3-01 PAI-07-GW-05-01 TAP WATER FEDERAL MCLs (2) ESVs (3)

PRGs (1)
Volatile Organics (ug/L)
CHLOROBENZENE 5U 5U 5U 5U 8 110 100 NA
Inorganics (ug/L)
ARSENIC 3U 3U 3U 7.4 26.5 0.045 10 190
BARIUM 37.1 37.7 15.6 18.9 26.9 2600 2000 NA
CALCIUM 22200 22100 4600 14200 5290 NA NA NA
COPPER 14.4 15 1.9U 1.9 U 1.9U 1500 1300 (AL) 6.54
IRON 409U 402U 223U 14800 4570 11000 NA 1000 (NP)
LEAD 4.5 4.4 1.7U 1.7U 1.7U NA 15 (AL) 1.32
MAGNESIUM 1420 1340 1210 10700 4720 NA NA NA
MANGANESE 34.9 35.2 15 145 73 880 NA NA
POTASSIUM 1640U 1705U 1930U 3690 1580U NA NA NA
SODIUM 2270 2380 39000 9450 24900 NA NA NA
ZINC 19.5 19.6 ND ND 14.4 11000 NA 58.91

Notes:
1.  U.S. EPA Region 9 Preliminary Remediation Goals, October 2004 (Cancer benchmark value= 1 x 10 -6, HI= 1.0)
2.  U.S. EPA National Primary Drinking Water Regulations, July 2002.
3.  Amended Guidance on Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities, and Inclusion fo Stakeholders, U.S. EPA Region 4, June 23, 2004.

Shaded cell indicates concentration exceeds or more criteria
NA= Not Available
U= Not detected at the detection limit as noted
NP= Non Priority Pollutant
AL= Action Level

SAMPLE RESULTS HUMAN HEALTH SCREENING CRITERIA
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6.0  SITE 9 – PAINT WASTE STORAGE AREA AND  

SITE 16 - PESTICIDE RINSATE DISPOSAL AREA 

6.1 SITE DESCRIPTION 

Site 9, the former Paint Waste Storage Area, was utilized from 1969 to 1984 to store wastes from the 

Paint Shop.  At this time, the area was a 20-foot by 60-foot, unpaved site and was located in the 

northwestern corner of Parris Island, between Quonset Hut N277 and Building 895.  The wastes were 

stored in 55-gallon and 330-gallon drums used for paint waste storage.  The layout of Site 9 is depicted in 

Figure 6-1. 

 

While Site 9 was active, personnel from the Paint Shop placed liquid paint wastes and paint strippers in 

the storage drums.  The paint wastes generally consisted of mineral spirits, kerosene, and diesel fuels 

and the paint strippers were likely methylene chloride.  The wastes were accumulated in the drums, and 

the drums were periodically transported to a waste oil facility and the contents discharged into an 

underground storage tank.  This practice continued until 1978, when a contractor began to dispose of the 

wastes at an off-base incinerator site. 

 

During the period between 1969 and 1984, an unknown amount of paint wastes may have been spilled at 

the storage area.  In 1984, a site cleanup was performed, and 6 inches of surface soil were removed and 

the area was covered by a concrete pad.  Since 1984, wastes have not been stored at this site (NEESA, 

1986). 

 

At Site 16, rinsewaters from pest control spray application containers and equipment were disposed of on 

a grassy area located between Quonset Huts N282 and N277 from 1950 to 1977.  During this time, the 

site received an estimated 5 to 10 gallons per week of pesticide rinsate.  The disposal area was 

approximately 6 feet by 25 feet.  Pesticides used at the Depot during this period included:  aldrin, baygon, 

chlordane, dursban, malathion, naled, and DDT.  Assuming a disposal rate of 250 to 400 gallons per year 

from 1950 to 1977, an estimated 8,000 gallons of rinsate were disposed of at Site 16. 

 

Sites 9 and 16 are located in an industrial portion of the Depot.  The nearest resident lives approximately 

2,000 feet south-southwest of these sites.  There are no day care facilities or schools within 200 feet of 

the sites. 
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6.2 PREVIOUS INVESTIGATIONS 

Previous investigations at Site 9 include the IAS, Interim RFA, and Navy site ranking efforts.  Previous 

investigations at Site 16 include the IAS, RI, VS, and Interim RFA.  A brief description of each previous 

investigation is presented below. 

 

6.2.1 Initial Assessment Study 

In 1986, NEESA conducted an IAS (NEESA, 1986) under the NACIP Program.  The IAS is equivalent to 

the PA phase of the CERCLA process.  The purpose of the IAS (Phase I of the NACIP Program) was to 

identify potentially contaminated sites at MCRD Parris Island that may pose a threat to human health or 

the environment. 

 

In the IAS, NEESA determined that, due to remedial action already performed in 1984, further action at 

Site 9 was unnecessary. 

 

The IAS recommended Site 16 for further evaluation due to the potential for contaminant migration.  Soils 

beneath the site are mostly sand with the high ground water table being at a depth of approximately 6 

feet bgs.  Because a marsh is located 700 feet to the northeast of the site, the IAS concluded that the site 

is within the zone of tidal influence which causes groundwater level fluctuations.  This tidal action, high 

permeability sandy soil, and shallow water table would allow for contamination migration from this site.  

 

6.2.2 RI VS 

In February 1988, McClelland Consultants conducted an RI VS of various sites at MCRD Parris Island.  

Site 16 was included in the investigation based on the results of the IAS. 

 

At Site 16, three soil borings (PAI16-SB1 to PAI16-SB3) were advanced at the locations shown on 

Figure 6-1.  The soil borings were sampled continuously and each drilled to less than 10 feet bgs where a 

tight clay confining layer was encountered.  Soil samples were collected at each boring and submitted to 

the laboratory for analyses of priority pollutant pesticides and for total metals arsenic, cadmium, 

chromium, and lead.  All soil samples were collected from a depth of 3 feet bgs. 

 

The results of the chemical analyses indicated that a total lead concentration of 8.4 mg/kg was present in 

the sample submitted from boring PAI16-SB1.  In this same soil sample, the pesticide 4,4’-DDT, along 

with its degradation products 4,4’-DDE and 4,4’-DDD were identified at concentrations of 1,380 µg/kg, 

421 µg/kg, and 486 µg/kg, respectively.  No other priority pollutant pesticides or total metals arsenic, 

cadmium, chromium, and lead were detected in the other soil borings. 
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Based on these data, the RI VS recommended Site 16 for further evaluation to determine the depth and 

extent of the DDT and DDT degradation products present in the subsurface soils at this site.  Additionally, 

an evaluation of the groundwater was recommended to determine whether the groundwater quality has 

been affected in the vicinity of Site 16. 

 

6.2.3 Interim RCRA Facility Assessment 

In January 1990, A.T. Kearney conducted a file review of the MCRD Parris Island facility and, in February 

of that same year, conducted a VSI of the facility, culminating in an Interim RFA report.  Sites 9 and 16 

were included in the investigation.  Based on a review of past publications, they concluded that prior 

remediation at Site 9 adequately addressed site concerns and recommended no further action.  For Site 

16, the RFA recommended an RFI based on previous detections of 4,4'-DDT and its degradation 

products in the soil of the site. 

 

6.2.4 Relative Site Ranking 

In 1995, B&R Environmental conducted sampling and analysis at MCRD Parris Island for the Navy's 

relative site ranking efforts.  During this effort, three soil samples were collected at Site 9, each at an 

approximate depth of 6 inches.  The first sample [PAI-009-01(32)] was collected under the concrete pad.  

A second sample [PAI-009-02(33)] was collected directly along the eastern edge of the pavement due to 

a small amount of staining observed at this location, as well as the grade of the pad, which allowed runoff 

to accumulate at this point.  A third sample [PAI-009-03(34)] was collected from a small drainage swale 

on the southeastern corner of the pad.  The locations of these samples are depicted in Figure 6-1. 

 

All samples were tested for TCL VOCs, SVOCs, PCBs, TAL metals, pesticides, and cyanide.  The results 

of the analyses, as well as the SI/CS results, are discussed in Section 6.6. 

 

6.3 1999 INVESTIGATION 

The SI/CS field investigation at Site 9 was conducted in December 1999.  Two temporary monitoring 

wells, PAI-09-MW-01(S) and PAI-09-MW-02(S), were installed and sampled.  Two groundwater samples, 

PAI-09-GW-01-01 and PAI-09-GW-02-01, were collected.  Information obtained during the investigation 

was used to supplement existing information regarding Site 9.  The sample locations are shown in 

Figure 6-1.  The following sections discuss the activities conducted during the field investigation at Site 9. 
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6.3.1 Temporary Monitoring Well Installation 

Two temporary monitoring wells, PAI-09-MW-01(S) and PAI-09-MW-02(S), were installed at the site by a 

South Carolina licensed driller employed by Columbia Technologies in accordance with the Master Work 

Plan (B&R Environmental, 1998) and the SI/CS Work Plan (TtNUS, 1999a).  One well was placed in a 

potential upgradient location (PI-09-GW-01), and the other well was placed in a potential downgradient 

location (PI-09-GW-02). The wells were installed using DPT equipment to a depth of 12 feet bgs.  

Subsurface soil was collected for lithologic characterization and scanned with a PID for the presence of 

organic vapors.  Once driven to depth, the DPT equipment was removed from the borings and 3/4-inch 

PVC well material, consisting of riser and 5-foot screen sections, was installed in the borings.  

Groundwater was encountered approximately 4.5 feet bgs in well PAI-09-MW-01(S) and 8 feet bgs in well 

PAI-09-MW-02(S).  The DPT borings were abandoned after sampling, in accordance with SCDHEC 

regulations.  A thin bentonite grout was added through the PVC pipe as the well material was removed 

from the boring.  The boring was grouted to the surface. 

 

6.3.2 Groundwater Sampling 

Groundwater was sampled using low flow sampling techniques in accordance with the Master Work Plan 

(B&R Environmental, 1998) and the SI/CS Work Plan (TtNUS, 1999a).  A peristaltic pump and disposable 

tubing were used to collect groundwater samples from the DPT temporary monitoring wells 

PAI-09-MW-01(S) and PAI-09-MW-02(S).  The tubing was lowered to the approximate midpoint of the 

well screen and the wells were purged of the required volume of water.  The groundwater sample from 

each well, with the exception of TCL VOCs, was collected by reducing the flow to minimize volatilization 

of the sample and by filling the appropriate containers directly from the tubing after the tubing passed 

through the peristaltic pump.  The TCL VOC samples were collected by removing the tubing from the well 

and allowing the water in the tubing to flow under gravity backward through the tubing into the sample 

container.  The samples were then placed on ice.  Groundwater samples PAI-09-GW-01-01 and 

PAI-09-GW-02-01 were analyzed for TCL VOCs, TAL metals (total), cyanide, and groundwater quality 

field parameters.  In addition, PAI-09-GW-01-01 was analyzed for additional Appendix IX volatiles and tin.  

Analytical parameters for each sample are summarized in Table 6-1.  The groundwater sample locations 

are shown in Figure 6-1.  

 

Groundwater-quality field parameters, including temperature, pH, specific conductance, turbidity, 

dissolved oxygen, and salinity, were collected during purging of the wells.  Table 6-2 summarizes these 

groundwater-quality parameters.  Groundwater low flow purge sheets and sample log sheets are included 

in Appendix C.  As indicated in Table 6-2, the pH of the groundwater for wells PAI-09-GW-01-01and 

PAI-09-GW-02-01 was 7.01 and 7.04, respectively.  The temperature of the groundwater samples 

PAI-09-GW-01-01 and PAI-09-GW-02-01 was 19.3 and 20.6 oC, respectively.  The specific conductance 
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for wells PAI-09-GW-01-01 and PAI-09-GW-02-01 was 0.202 and 0.187 mS/cm, respectively.  The 

salinity reading for both groundwater samples was 0.00 percent.  The salinity readings indicate that the 

groundwater samples collected were fresh (fresh water is less than 0.048 percent salinity, as identified by 

SCDHEC; 1998).  Dissolved oxygen readings varied from 2.26 to 5.16 mg/L.  The wells were purged in 

an effort to reduce the turbidity to less than the benchmark of 5 NTUs.  Due to the presence of fine-

grained soil in the screened zones of well PAI-09-GW-01-01, the target turbidity level could not be 

reached.  However, a turbidity level of 8 NTUs was recorded before sampling.  For sample PAI-09-GW-

02-01, a turbidity level of 1 NTU was recorded. 

 

6.4 SITE-SPECIFIC GEOLOGY/HYDROGEOLOGY 

The sites are located within the paved and grassy areas of the current maintenance facility compound.  

The sites are within the 100-year flood zone, as indicated in the Master Work Plan (B&R Environmental, 

1998).  Groundwater flow within the vicinity of Sites 9 and 16 is expected to be to the north-northeast 

towards an unnamed tributary of Archers Creek.  Subsurface soil samples were collected from the 

temporary well borings for lithologic classification.  The soil at PAI-09-MW-01(S) consisted of sand to a 

depth of 6 feet bgs.  Clay was encountered at a depth of 6 to 8 feet bgs.  No soil sample was recovered 

from 8 to 12 feet bgs.  Similar lithology was also observed in the three soil borings installed at Site 16.  At 

well PAI-09-MW-02(S), concrete, base gravels, and sands were encountered to a depth of 2 feet bgs.  

From 2 to 12 feet bgs, sand was encountered.  Groundwater samples from the site exhibited salinity 

readings indicative of fresh water.  Recharge to the groundwater in this area is through precipitation.  

Topography in the area gently slopes to the southwest away from the site to the north, south, and west. 

 

The aquifer of interest at Sites 9 and 16 is the surficial aquifer.  This aquifer is separated from the 

underlying regional Tertiary Floridan aquifer by the Hawthorn Formation, a confining unit that extends 

beneath Parris Island.  The surficial aquifer at the base was previously used to provide the base domestic 

water.  The surfical aquifer drains to on-site streams and tidal areas within the base.  Therefore, 

contaminants within this unit would discharge to these site streams and tidal areas, which ultimately 

discharge to the Beaufort and Broad Rivers which form Port Royal Sound. 

 

6.5 SITE-SPECIFIC ECOLOGICAL SETTING 

The site is located within an industrialized area of the Depot.  Terrestrial habitat on and near the site is 

limited to structures, roads, pavement, gravel, and turf grass.  Ecological receptors that utilize the lawns 

surrounding the site are limited to a few species of invertebrates, lizards, and birds that are typically found 

in urban areas.  Because of the industrial character of the area, there are no sensitive terrestrial 

environments or resources at or near the site.  There are no surface water bodies or wetlands near the 
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site.  The nearest surface water body is approximately 700 feet north-northeast of the sites, where a 

tributary of Archer’s Creek is located. 

 

6.6 SI/CS AND HISTORIC ANALYTICAL RESULTS 

This section discusses the results of the relative site ranking investigation conducted in December 1995 

and the SI/CS conducted in December 1999.  During the relative site ranking, B&R Environmental 

collected three soil samples.  During the SI/CS, TtNUS installed and sampled two groundwater 

monitoring wells.  Figure 6-2 presents the sample locations and analytical results. 

 

6.6.1 Surface Soil 

Three surface soil samples [PI-009-01(32), PI-009-02(33) and PI-009-03(34)] were collected at Site 9 

during the Navy’s relative site ranking investigation.  All samples were tested for TCL VOCs, SVOCs, and 

pesticides/PCBs and TAL metals.  Table 6-3 presents the analytical results.  The table also provides a 

comparison of the detected concentrations to pertinent screening criteria [U.S. EPA Region 9 residential- 

use scenario soil PRGs, SSLs for migration to groundwater (DAF 1) and migration to air, and U.S. EPA 

Region 4 soil ESVs].  Residential-use PRGs are soil concentrations equal to the lower of the ILCR of 

1.0E-06 or a HQ of 1.0 for noncarcinogenic risk under residential-use scenarios. 

 

6.6.1.1 VOCs 

Three VOCs were detected in the soil samples at Site 9.  Tetrachloroethene (PCE) was detected in two 

samples, with a concentration of 2 µg/kg at both locations.  This concentration did not exceed human 

health or ecological criteria.  Two other VOCs, carbon tetrachloride (6 J µg/kg) and chloroform (11 µg/kg), 

were found at one soil location [PI-009-02(33)].  The chloroform detection exceeded its soil ESV of 

1 µg/kg.  In addition, the carbon tetrachloride detection exceeded the soil to groundwater screening value 

of 3 µg/kg.  As discussed in Section 4.6.1.1, the detections of carbon tetrachloride and chloroform may be 

laboratory or field artifacts.  Furthermore, these VOCs were not detected in the two groundwater samples 

collected at Site 9. 

 

VOCs are typically considered to be fairly soluble and have a low capacity for retention by organic carbon 

in soil.  VOCs may migrate through the soil column as infiltrating precipitation solubilizes them.  Migration 

occurs primarily laterally with the hydraulic gradient while some portion of the chemical may be retained 

by the saturated soil.  Once in Site 9 groundwater, VOCs would be expected to migrate north to the 

surface water and sediment of an unnamed tributary of Archers Creek and the Beaufort River.   
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VOCs were detected at low-level concentrations in soil.  Additionally, two of the three detected VOCs 

may be attributable to field or laboratory contaminants in soil.  Lastly, VOCs were not detected in Site 9 

groundwater.  Consequently, VOCs in soil will not be considered further. 

 

6.6.1.2 SVOCs 

Twelve SVOCs were detected at Site 9.  Of these SVOCs, 10 were PAHs.  The PAHs consist of 

(maximum concentration in parenthesis) benzo(a)anthracene (310 µg/kg), benzo(a)pyrene (580 µg/kg), 

benzo(b)fluoranthene (610 µg/kg), benzo(g,h,i)perylene (380 µg/kg), benzo(k)fluoranthene (560 µg/kg), 

chrysene (420 µg/kg), fluoranthene (300 µg/kg), indeno(1,2,3-cd)pyrene (470 µg/kg), phenanthrene 

(53 µg/kg), and pyrene (460 µg/kg).   

 

Only the benzo(a)pyrene detection at PI-009-02(33) (310 J µg/kg) exceeded a residential-use soil PRG 

(62 and 290 µg/kg, respectively).  Detections of benzo(a)pyrene, fluoranthene, and pyrene also exceeded 

ESVs with maximum HQs of 5.8, 3, and 4.6 corresponding to soil location PI-009-02(33).  SSL migration 

to groundwater screening values were also exceeded by detections of benzo(a)anthracene (HQ = 3.9), 

benzo(a)pyrene (HQ = 1.5), and benzo(b)fluoranthene (HQ = 3.1).   

 

With the exception of phenanthrene, the maximum concentration of all PAHs occurred at PI-009-02(33) 

(located adjacent to Boki Street).  PAHs were also observed in sample PI-009-03(34) (located adjacent to 

Atsugi Street).  Automobile exhaust has been reported as a source of PAHs in roadways in several 

studies (Takada, et. al., 1991, Bradley, et. al., 1994, and Benfenati, et. al., 1992).  Runoff from Boki and 

Atsugi Street are a likely source of PAHs at Site 9.  PAHs were not observed in sample PI-009-01-32 

(located underneath the concrete pad). 

 

It is possible that PAHs in soil may bind to soil and be transported via mass transport mechanisms than to 

go into solution.  At Site 9, erosion of soil to the Depot’s storm sewer collection system would be 

expected to be a primary transport mechanism.  PAHs are amenable to microbial degradation in soil; 

however, continued deposition of PAHs from the adjacent roadway would likely occur.  Soil degradation 

half lives have been reported from 102 days to 1.86 years for benzo(a)anthracene, 57 days to 1.45 years 

for benzo(a)pyrene, 1 to 1.67 years for benzo(b)fluoranthene, 140 to 440 days for fluoranthene, and 210 

days to 5.2 years for pyrene. 

 

Two other SVOCs, pentachlorophenol (23 µg/kg) and carbazole (34 µg/kg), were detected at 

PI-009-01(32) and PI-009-03(34), respectively.  Both detections exceeded soil to groundwater screening 

criterion (1 µg/kg for pentachlorophenol and 30 µg/kg for carbazole).  The pentachlorophenol detection 

also exceeded its ESV of 2 µg/kg.  Pentchlorophenol is not a paint-related waste; however, was once one 

of the most heavily used pesticides in the United States.  Adsorption decreases in neutral and basic soils; 
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therefore, the compound is most mobile in these soil conditions.  Biodegradation is a significant process 

(ATSDR, 1992) and soil biodegradation rates have been reported from 23 to 178 days.  Carbazole has 

been identified in mainstream cigarette smoke (100 ug/100 cigarettes), crude oils and coal tar (National 

Toxicity Program, 2001).  

 

SVOCs, predominantly PAHs, were found in the soil samples collected from Site 9.  However, the 

detected SVOCs are not constituents associated with paint-waste activities.  PAHs are likely associated 

with runoff from the roads and motor vehicles adjacent to Site 9.  Consequently, SVOCs in soil will not be 

considered further. 

 

6.6.1.3 Pesticides/PCBs 

At Site 9, four pesticides (4,4’-DDE, 4,4’-DDT, alpha-chlordane, and gamma-chlordane) were detected in 

soil.  4,4’-DDT and its breakdown product, 4,4’-DDE, were detected in all three samples with maximum 

concentrations at PI-009-03(34) of 4,200 µg/kg and 2,300 µg/kg, respectively.  Both compounds 

exceeded the 4,4’-DDE and 4,4’-DDT ESV of 2.5 µg/kg at all three locations.  The 4’-DDE and 4,4’-DDT 

detections at PI-009-03(34) also exceeded the residential-use soil PRG of 1,700 µg/kg.  The maximum 

concentration of 4,4’-DDT also exceeded the soil to groundwater screening criterion of 2,000 µg/kg.  

Alpha-chlordane and gamma-chlordane was detected below human health and ecological screening 

values.  The presence of pesticides are likely attributable to prior activity at Site 16 (Pesticide Rinsate 

Disposal Area). 

 

One PCB, Aroclor-1260 (810 µg/kg), was detected in the soil at sampling location PI-009-02(33).  This 

concentration exceeded the ESV of 20 µg/kg and residential-use soil PRG of 320 µg/kg. The detections 

of Aroclor-1260 and pesticides may present potential risks to terrestrial plants, soil invertebrates, and 

residential receptors; however, these concentrations do not represent a human health threat under 

current industrial land-use of the site. 

 

4,4’-DDT, 4,4’-DDE, and Aroclor-1260 are considered to be persistent chemicals and would be expected 

to remain for an extended period of time.  Degradation soil half lives have been reported from 2 to 

15.6 years for 4,4’-DDE and 4,4’-DDT (Howard, 1991).  They undergo extensive adsorption to soil and 

are not highly soluble.  At Site 9, runoff can carry these chemicals to the Depot’s storm sewer collection 

system. 

 

6.6.1.4 Inorganics 

Eighteen TAL metals (excluding the macronutrients calcium, magnesium, potassium, and sodium) were 

detected in the soil of Site 9.  All but aluminum were detected above established soil background 
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concentrations in one or more of the three soil samples.  The inorganic detections found above 

background are presented in Figure 6-2. 

 

Only detections of arsenic (maximum concentration of 8.4 mg/kg) and lead (maximum concentration of 

826 mg/kg) exceeded a residential-use soil PRG.  Residential-use PRGs are 0.39 mg/kg for arsenic and 

400 mg/kg for lead.  No other compound exceeded a residential-use soil PRG.    

 

Antimony, arsenic, barium, beryllium, cadmium, chromium, lead, nickel, selenium, and zinc were detected 

in soil above soil to groundwater migration screening values; however, none of these inorganics analytes 

were detected in Site 9 groundwater above a groundwater screening criteria. 

 

Detections of 14 inorganic analytes exceeded ESVs.  HQs for maximum detected concentrations are 

antimony (1.3), beryllium (3.4), cadmium (1.9), chromium (263), cobalt (1.2), copper (15.4), iron (83.5), 

lead (16.5), manganese (1.8), mercury (4.0), nickel (8.4), selenium (1.1), vanadium (6.5), and zinc (69.8).  

However, potential ecological risks likely do not exist from these compounds given the industrial setting 

and limited available habitat at Site 9.  Furthermore, except for mercury, inorganics do not biomagnify in 

the food chain; therefore, effects to upper food-chain receptors are unlikely.  Inorganics will not be 

considered further for soil. 

 

6.6.2 Groundwater 

Two temporary monitoring wells were installed and sampled by TtNUS in December 1999 to determine 

whether paint storage activities had adversely affected the groundwater of Site 9.  Table 6-4 presents the 

analytical results and Figure 6-1 identifies the sample locations.  Table 6-4 also provides a comparison of 

the detected concentrations to pertinent human health screening criteria (U.S. EPA Region 9 tapwater 

PRGs and federal MCLs/SMCLs).  Tapwater PRGs consist of groundwater concentrations equal to the 

lower of the ILCR of 1.0E-06 or a HQ of 1.0 for noncarcinogenic risk under the potable water use 

scenario.  Detected concentrations are also compared to U.S. EPA Region 4 surface water ESVs (fresh 

water).  Based on the low salinity of Site 9 groundwater, freshwater ESVs were used for screening 

purposes.  This ecological screening assumes that ecological receptors are exposed to the groundwater 

concentration of the chemical upon its discharge to surface water.  However, this screening is a 

conservative comparison because it assumes that no dispersion of the chemical occurs during discharge 

to surface water. 

 

The groundwater samples were analyzed for VOCs and inorganic (fractions that are associated with 

paint-type wastes).  VOCs were not detected at either monitoring well location. 
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Four TAL metals (excluding the macronutrients calcium, magnesium, potassium, and sodium) were 

detected in the surficial aquifer at Site 9.  Of these inorganics (aluminum, antimony, barium, and 

chromium), only aluminum at a concentration of 369 J µg/L exceeded a screening criterion (SMCL of 

200 µg/L).  

 

Site 9 groundwater analytical results indicate that past paint storage activities have not impacted the 

groundwater of Site 9.  Consequently, groundwater will not be considered further. 

 

6.7 CONCLUSIONS/RECOMMENDATIONS 

In the three surface soil samples collected at Site 9, three VOCs, 12 SVOCs, four pesticides, and one 

PCB were detected.  Of these detections, carbon tetrachloride, chloroform, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, carbazole, fluoranthene, pentachlorophenol, pyrene, 4,4’-DDE, 

4,4’-DDT, and Aroclor-1260 were detected above the most stringent human health and/or ecological 

screening criteria.  Additionally, of the 18 inorganics detected (excluding macronutrients), most were 

found at concentrations above background values and a human health and/or ecological screening 

criterion.    

 

The exceedances were primarily found in soil sample PI-009-02(33), located on the eastern side of 

Building 895, and to a lesser extent in PI-009-03(34), at the southeastern corner of the building.  Soil 

sample PI-009-01(32) is currently covered with concrete and contained the fewest criteria exceedances.   

 

No VOCs were detected in groundwater.  Of the 8 inorganics detected in groundwater, only one detection 

of aluminum exceeded a screening criterion (SMCL).   

 

To support clean closure of the site, the following activities are recommended: 

 

• An Extended SI followed by a Focused FS will be completed for Sites 9 and 16. 

• Sites 9 and 16 would be jointly excavated and the contaminated soils disposed. 

• Installation of three piezometers to determine groundwater flow direction, and for determination of 

whether pesticides had impacted groundwater. 

 

Issues at Sites 9 and 16 may be addressed based on the sampling results from nearby Site 55 (Fiber 

Optic Vault). 

 



TABLE 6-1 
 

SUMMARY OF GROUNDWATER SAMPLES COLLECTED 
SITE 9 – PAINT WASTE STORAGE AREA 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
 

Sample ID Date 
Collected Media Depth Collected 

(Feet) Analysis 

PAI-09-GW-01-01 1999 Groundwater Shallow surficial (1), (2), (3), (4), (5) 
PAI-09-GW-02-01 1999 Groundwater Shallow surficial (1), (2), (5), 

 
TCL - Target Compound List   TAL - Target Analyte List 
 
1 TCL VOCs 
2 TAL Metals (Total) and Cyanide 
3 Tin 
4 Additional Appendix IX VOCs 
5 Field parameters - Dissolved Oxygen, Salinity, Temperature, pH, and Turbidity 
 



TABLE 6-2 
 

SUMMARY OF GROUNDWATER-QUALITY PARAMETERS  
COLLECTED DURING PURGING 

SITE 9 – PAINT WASTE STORAGE AREA 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

 

Sample 
Number 

Temperature 
(°C) pH 

Specific 
Conductance

(mS/cm) 

Dissolved
Oxygen 
(mg/L) 

Salinity 
(%) 

Turbidity
(NTU) 

PAI-09-GW-01-01 19.3 7.01 0.202 2.26 0.00 8 
PAI-09-GW-02-01 20.6 7.04 0.187 5.16 0.00 1 

 
mS/cm - milliSiemens per centimeter 
mg/L - milligram per Liter 
NTU - Nephlometric Turbidity Units 



TABLE 6-3

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 9 - FORMER PAINT WASTE STORAGE AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2

ESTABLISHED
MCRD PI RESIDENTIAL-USE SSLs SSLs

BACKGROUND SOIL MIGRATION MIGRATION TO
VALUES(2) PRGs(3) TO AIR(4) GW (DAF 1)(3)

Volatile Organic Compounds (μg/kg)
CARBON TETRACHLORIDE ND 6  J ND NA 240 300 3 1000000
CHLOROFORM ND 11 ND NA 240 300 30 1
TETRACHLOROETHENE ND 2  J 2  J NA 5700 11000 3 10
Semivolatile Organic Compounds (μg/kg)
BENZO(A)ANTHRACENE ND 310  J 44  J NA 620 NA 80 NA
BENZO(A)PYRENE ND 580 38  J NA 62 NA 400 100
BENZO(B)FLUORANTHENE ND 610 52  J NA 620 NA 200 NA
BENZO(G,H,I)PERYLENE ND 380 ND NA NA NA NA NA
BENZO(K)FLUORANTHENE ND 560 40  J NA 6200 NA 2000 NA
CARBAZOLE ND ND 34  J NA 24000 NA 30 NA
CHRYSENE ND 420 56  J NA 62000 NA 8000 NA
FLUORANTHENE ND 300  J 100  J NA 2300000 NA 210000 100
INDENO(1,2,3-CD)PYRENE ND 470 ND NA 620 NA 700 NA
PENTACHLOROPHENOL 23  J ND ND NA 3000 NA 1 2
PHENANTHRENE ND 39  J 53  J NA NA NA NA 100
PYRENE ND 460 64  J NA 2300000 NA 210000 100
TOTAL PAHs ND 4129 447 NA NA NA NA 1000
Pesticides/PCBs (μg/kg)
4,4'-DDE 56 210 2300 31.6 1700 NA 3000 2.5
4,4'-DDT 180 680 4200 34.5 1700 NA 2000 2.5
ALPHA-CHLORDANE ND 300 ND 13.9 1600(6) 20000(6) 500(6) NA
AROCLOR-1260 ND 810  J ND NA 220 NA NA 20
GAMMA-CHLORDANE 49 430 74 13.2 1600(6) 20000(6) 500(6) NA
Inorganics (mg/kg)
ALUMINUM 4680 5380 1620 7270 76000 NA NA 50

HUMAN HEALTH SCREENING CRITERIA EPA REGION 4 
ECOLOGICAL 

SOIL 
SCREENING 

CONSTITUENT
SOIL SAMPLE RESULTS

PI-009-01(32)(1) PI-009-02(33)(1) PI-009-03(34)(1)

ALUMINUM 4680 5380 1620 7270 76000 NA NA 50
ANTIMONY ND 4.7 ND ND 31 NA 0.3 3.5
ARSENIC 0.92 8.4 7.3 1.4 0.39 750 1 10
BARIUM 20.4 104 15 23.6 5400 690000 82 165
BERYLLIUM ND 3.7 ND 0.1 150 1300 3 1.1
CADMIUM ND 3.1 ND ND 37 1800 0.4 1.6
CALCIUM 1140 5030 366 766.3 NA NA NA NA
CHROMIUM 4 105 4.5 6.2 210(7) 270(7) 2(7) 0.4
COBALT 0.99 23.5 0.58 0.4 4700 NA NA 20
COPPER 9.8 615 7.2 1.5 2900 NA NA 40
IRON 3240 16700 1460 3920 23000 NA NA 200
LEAD ND 826 51 12.5 400 NA NA 50
MAGNESIUM 489 871 105 515 NA NA NA NA
MANGANESE 73.4 178 19.6 128.5 1800 NA NA 100
MERCURY ND 0.4 ND 0.11 23 10 NA 0.1
NICKEL 2.3 253 4 1.8 1600 13000 7 30



TABLE 6-3

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 9 - FORMER PAINT WASTE STORAGE AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 2 OF 2

ESTABLISHED
MCRD PI RESIDENTIAL-USE SSLs SSLs

BACKGROUND SOIL MIGRATION MIGRATION TO
VALUES(2) PRGs(3) TO AIR(4) GW (DAF 1)(3)

HUMAN HEALTH SCREENING CRITERIA EPA REGION 4 
ECOLOGICAL 

SOIL 
SCREENING 

CONSTITUENT
SOIL SAMPLE RESULTS

PI-009-01(32)(1) PI-009-02(33)(1) PI-009-03(34)(1)

POTASSIUM 662 541 71.3 312.7 NA NA NA NA
SELENIUM ND 0.91 ND 0.3 390 NA 0.3 0.81
SILVER ND 0.56 ND ND 390 NA 2 2
SODIUM 185 715 56.1 240.8 NA NA NA NA
VANADIUM 5.1 12.9 3.2 9.5 550 NA 300 2
ZINC 72.3 3490 357 9.7 23000 NA 600 50

Notes:

1 - Sampling Date: December 12, 1995. 
2 - Tetra Tech NUS Inc., MCRD Parris Island Site 3 Remedial Investigation (RI)/RCRA Facilities Investigation (RFI), 1999c. Please note that background equals two times the mean concentration of 
     background samples.  The calculation represents an approximate upper bound of normal metal distribution in media.  
3 - U.S EPA Region 9 PRGs, November 2000.  (Cancer benchmark value = 1 x 10-6, HI = 1.0).
4 - U.S. EPA Soil Screening Level Guidance: Technical Background Document.  May, 1996.
5 - U.S. EPA Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22, 1998.
6 - Value for chlordane.
7 - Value for total chromium.

Blackened cells indicate an exceedance of background concentrations and human health and/or ecological screening criteria.

ND = Nondetect
NA = Not Applicable/Not Available
J = Estimated Value



TABLE 6-4

GROUNDWATER ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 9 - FORMER PAINT WASTE STORAGE AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA

EPA REGION 9
TAP WATER

PRGs(2)

Inorganics (μg/L)
ALUMINUM 369  J ND 36000 50-200 (SMCL) NA
ANTIMONY ND 5.9 15 6 160
BARIUM 23.7 ND 2600 2000 NA
CALCIUM 42500 32100 NA NA NA
CHROMIUM 0.7 ND 110 100 117
MAGNESIUM 1560 1330 NA NA NA
POTASSIUM 1610 4040 NA NA NA
SODIUM ND 4540 NA NA NA

Notes:

1 - Sampling Date:  December 4, 1999.
2 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000.  (Cancer benchmark value = 1 x 10-6, HI = 1.0).
3 - U.S. EPA Drinking Water Regulations and Health Advisories, Summer 2000.
4 - U.S. EPA Ecological Risk Assessment at Military Bases:  Process Considerations, Timing of Activities and Inclusion of 
     Stakeholders, December 22, 1998.  Freshwater - chronic.

Blackened cells indicate an exceedance of a screening criteria.

EPA REGION 4 
SURFACE WATER 

ESVs(4)

HUMAN HEALTH SCREENING CRITERIA

FEDERAL MCLs(3)CONSTITUENT
PAI-09-GW-01-01(1) PAI-09-GW-02-01(1)

SAMPLE RESULTS

g

ND = Nondetect
NA = Not Applicable/Not Available
SMCL = Secondary MCL
J = Estimated Value
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7.0  SITE 13C - INERT DISPOSAL AREA C (DREDGE SPOILS AREA) 

7.1 SITE DESCRIPTION 

Site 13C, Inert Disposal Area C (Dredge Spoils Area), is located in the east-central portion of MCRD 

Parris Island, south of Structure 302 between Cuba Street and Ballast Creek.  In 1976, a 12-foot berm 

was constructed to enclose an irregularly-shaped circular area that is 600 feet in diameter.  The bermed 

area covers approximately 11 acres.  In 1976, approximately 100,000 cubic yards of dredge spoils 

consisting mostly of inert river sediment from the marina and Ballast Creek were placed in the bermed 

area.  A total of 200,000 cubic yards of river sediment were also placed in the bermed area as a result of 

dredging operations conducted in 1981 and 1984/85.  The location of Site 13C is illustrated in Figure 7-1. 

 

Site 13C was reportedly constructed near or on top of a former fire fighting training pit (Site 4 – see 

Section 4).  Some of the contaminated soils from Site 4 site may have been disturbed and distributed 

during construction of the berm.   

 

Site 13C has been inactive since 1985.  The site is located in an undeveloped, unpopulated portion of the 

Depot.  The nearest resident lives approximately 2,000 feet north of Site 13C.  No day care facilities or 

schools are located within 200 feet of the site. 

 

7.2 PREVIOUS INVESTIGATIONS 

Previous investigations at Site 13C include the IAS, Interim RFA, and Navy relative site ranking efforts.  

Based on the results of these investigations, the MCRD Parris Island partnering team determined that 

Site 13C required further evaluation and recommended an SI/CS.  A brief description of each previous 

investigation is presented below. 

 

7.2.1 Initial Assessment Study 

In 1986, NEESA conducted an IAS (NEESA, 1986) under the NACIP Program.  The IAS is equivalent to 

the PA phase of the CERCLA process.  The purpose of the IAS (Phase I of the NACIP Program) was to 

identify potentially contaminated sites at MCRD Parris Island that may pose a threat to human health or 

the environment. 

 

In the IAS, NEESA concluded that further action at Site 13C was not required.  This recommendation was 

based on the fact that only river bottom sediments were disposed in the dredge spoils area.  Furthermore, 

any disturbed contaminated soils from Site 4 would likely be contained within the embankment in that 

area (NEESA, 1986). 
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7.2.2 Interim RCRA Facility Assessment 

In January 1990, A.T. Kearney conducted a file review of the MCRD Parris Island facility, and in February 

of that same year, they conducted a VSI of the facility, culminating in an Interim RFA.  Site 13C was 

included in the Interim RFA.  The report concluded that, because the site is underlain by the Dredge 

Spoils Fire Training Pit (Site 4), where there is documented soil contamination, RFA Phase II sampling 

should be conducted. 

 

7.2.3 Relative Site Ranking 

In 1995, B&R Environmental conducted sampling and analysis activities at sites throughout MCRD Parris 

Island for the purposes of the Navy’s relative site ranking efforts.  Two soil samples were collected 

approximately 300 feet apart along the northern perimeter of the berm, each at a depth of approximately 

6 inches.  The first sample [PI-013-01(38)] was collected in the center of a 10-foot, sparsely vegetated 

drainage ditch.  This drainage ditch is part of a drainage system that runs along the top of the berm.  The 

sample location was selected as because it was a potential collection point from contributing runoff.  The 

second sample [PI-013-02(39)] was also sampled from within the drainage ditch system.  Figure 7-1 

presents the locations of these samples.   

 

All samples were tested for TCL VOCs, SVOCs, PCBs, pesticides, and cyanide and TAL metals.  The 

results of the analyses are discussed in Section 7.6 of this report. 

 

7.3 1999 INVESTIGATION 

The field investigation for the SI/CS at Site 13C was conducted in October and December 1999.  During 

the October investigation, one surface soil sample and duplicate sample (PAI-13C-SS-03-01 and 

PAI-13C-SS-03-01-D) were collected toward the center of Site 13C.  During the December investigation, 

two groundwater samples (PAI-13C-GW-01-01 and PAI-13C-GW-02-01) were collected from temporary 

wells installed less than 70 feet from Ballast Creek.  Data obtained from groundwater samples collected 

as part of Site 4 activities in December 1999 (PAI-04-GW-01-01) and August 2000 (PAI-04-MW-02-01 

and PAI-04-MW-03-01) are also used for evaluating Site 13C.  The sample locations are shown on 

Figure 7-1. 

 

The following sections discuss the activities conducted during the field investigation at Site 13C in 1999 

and 2000. 
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7.3.1 Surface Soil Sampling 

In 1999, one surface soil sample and a duplicate sample (PAI-13C-SS-03-01 and PAI-13C-SS-03-01-D) 

were collected at Site 13C (Figure 7-1) in accordance with the Master Work Plan (B&R Environmental, 

1998) and the SI/CS Work Plan (TtNUS, 1999a).  The samples were collected from 0 to 1 feet bgs using 

pre-cleaned disposable sampling trowels. For all analytical parameters except TCL VOCs, the samples 

were placed directly in the appropriate containers and then on ice.  The soil samples that were to be 

analyzed for TCL VOCs were collected using Encore® samplers.  The samplers were then capped and 

placed on ice.  A copy of the soil sample log sheet is provided in Appendix C.  The surface soil sample 

and duplicate sample were analyzed for TCL VOCs, SVOCs, pesticides/PCBs, TAL metals (total), and tin. 

 

7.3.2 Temporary Monitoring Well Installation 

Two temporary monitoring wells [PAI-13C-MW-01(S) and PAI-13C-MW-02(S)] were installed at the site 

(Figure 7-1) by a South Carolina licensed driller employed by Columbia Technologies in accordance with 

the Master Work Plan (B&R Environmental, 1998) and the SI/CS Work Plan (TtNUS, 1999a).  Temporary 

wells PAI-13C-MW-01(S) and PAI-13C-MW-02(S) were hand driven with DPT equipment to a depth of 9 

and 12 feet bgs, respectively.  Once driven to depth, the DPT equipment was removed from the borings 

and 3/4-inch PVC well material, consisting of riser and 5-foot screen sections (0.005-inch slotted-well 

screen), was installed in the borings.   

 

When the DPT equipment was removed, wet clay was observed on the DPT rods.  It is likely that this wet 

clay smeared across the well screen and inhibited groundwater flow into the temporary well because, 

after 4 hours, there was not sufficient volume in the well to collect a sample.  Subsequently, the well 

screens were removed and a 2.5-inch hand auger was used to enlarge the borings to a depth of 8 to 

9.0 feet bgs.  Groundwater was encountered at depths of 2.5 to 3.5 feet bgs, and the well screens were 

reinstalled in their respective borings.  After sample collection, the DPT borings were abandoned in 

accordance with SCDHEC regulations.  A thin bentonite grout was added through the PVC pipe as the 

well casing and screen was removed from the boring.  The boring was grouted to the surface. 

 

7.3.3 Groundwater Sampling 

Groundwater was sampled using low flow sampling techniques in accordance with the Master Work Plan 

(B&R Environmental, 1998) and the SI/CS Work Plan (TtNUS, 1999a).  A peristaltic pump and disposable 

tubing were used to collect the groundwater samples from temporary wells PAI-13C-GW-01-01 and 

PAI-13C-GW-02-01. The tubing was lowered to the approximate midpoint of the groundwater column in 

the monitoring wells and the approximate midpoint of the DPT screen.  Groundwater samples were 

collected after the required volume of water was purged. 
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The groundwater sample from each well, with the exception of groundwater that was analyzed for TCL 

VOCs, was collected by reducing the flow to minimize volatilization of the sample and by filling the 

appropriate containers directly from the tubing after it passed through the peristaltic pump.  The TCL VOC 

samples were collected by removing the tubing from the well and allowing the water in the tubing to flow 

under gravity backward into the sample container.  The samples were then placed on ice 

 

Groundwater samples PAI-13C-GW-01-01 and PAI-13C-GW-02-01 were analyzed for TCL VOCs, TAL 

metals (total), tin, and total dissolved solids.  Sample PAI-13C-GW-01-01 was also analyzed for Appendix 

IX VOCs not included on the TCL VOC list.  

 

As indicated in Table 7-1, the pH of the groundwater varied from 4.11 (PAI-13C-GW-02-01) to 5.74 

(PAI-04-MW-03-01).  The temperature of the December 1999 groundwater samples ranged from 13 to 

17.7 degrees Celsius and the August 2000 groundwater samples from 22.1 to 24 degrees Celsius.  The 

specific conductance varied from 9.2 (PAI-04-MW-03-01) to 17.7 (PAI-13C-GW-02-01).  Salinity readings 

ranged from 0.51 (PAI-04-MW-03-01) to 1.03 (PAI-13C-GW-02-01) percent.  The salinity readings 

indicate that the groundwater samples that were collected were saline (fresh water is less than 

0.048 percent salinity as identified by SCDHEC; 1998).  Dissolved oxygen readings varied from 1.44 to 

4.43 mg/L.  The wells were purged in an effort to reduce the turbidity to less than the benchmark of 

5 NTUs.  Due to the presence of clayey soils in the screened zones, which reduced well yields, the 

groundwater samples were collected before the target turbidity level could be reached.  The turbidity 

ranged from 10 to 514 NTUs at time of sampling. 

 

7.4 2004 INVESTIGATION  

The Navy presented results of the 1999 investigation to the MCRD Parris Island Partnering Team as part 

of a Draft CS/SI report submitted in February 2001.  To address regulatory comments made to this draft 

report, the Navy developed a Work Plan for additional field work at Site 13C.  In accordance with this 

Work Plan, TtNUS field personnel installed three permanent monitoring wells and one piezometer and 

collected groundwater, surface water, and sediment samples for laboratory analysis.  A summary of these 

field activities is provided in the following sections. 

 

7.4.1 2004 Monitoring Well Installation and Development and Piezometer Installation 

In 1999 and 2000, several inorganic analytes were detected in Site 13C groundwater at concentrations 

that posed a potential threat to ecological receptors in Ballast Creek.  However, these samples were 

collected from temporary monitoring wells and had turbidity levels ranging from 10 to 514 NTU.  It was 

suspected that inorganic concentrations could be attributable to naturally-occurring inorganics in 
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formation soils.  As a result, three permanent shallow monitoring wells (PAI-13C-MW-03, 

PAI-13C-MW-04, and PAI-13C-MW-05) were installed at Site 13C in 2004 to determine whether elevated 

inorganic concentrations were attributable to the turbid condition of the groundwater samples.  One 

shallow piezometer (PAI-13C-MW-06) was also installed to assist in determining groundwater flow 

direction with respect to the bermed area.  The locations of these monitoring wells and piezometer are 

shown on Figure 7-1.  A summary of monitoring well construction details is shown in Table 7-1.  

 

The three permanent monitoring wells were installed within the shallow surficial aquifer to a depth of 

14 feet bgs.  The monitoring wells were constructed with a PVC 10-foot long well screen section with 

0.010-inch slot openings screwed onto a PVC riser pipe.  The well screen and riser pipe were lowered 

through the center of the hollow stem augers and No. 2 sand was placed around the well screen to a 

depth of at least one foot above the top of the well screen.  A one foot thick, bentonite seal was placed 

above the sand pack to a depth of one foot beneath the ground surface.  The remainder of the well 

annulus was filled with concrete and a 3 foot by 3 foot by 6 inch thick concrete pad with a protective 

casing and barrier posts was placed around the well.  A boring log and monitoring well construction sheet 

was completed for the monitoring well and is provided in Appendix C.  The SCDHEC-approved 

monitoring well permit is also provided in Appendix C. 

 

The shallow piezometer was installed by hand augering to the desired depth of the boring and inserting 

the well screen and riser into the open boring.  The piezometer consisted of ¾ inch diameter PVC riser 

and ¾ inch diameter continuous wire wound screen.  A  No. 2 sand was placed around the well screen to 

a depth of one foot above the top of the well screen.  A bentonite seal was placed above the sand pack to 

the ground surface and a cap was placed on the top of the riser pipe. 

 

A licensed South Carolina driller employed by Gregg Drilling and Testing, Inc. of South Carolina installed 

each monitoring well and the piezometer.  Each monitoring well was developed after construction using a 

submersible pump.  The submersible pump was surged during the development process to agitate and 

remove fine material from around the well screen.  The purge water was collected and pumped into 

55-gallon drums and labeled as IDW.  Field parameters of temperature, pH, specific conductance, and 

turbidity were collected during development.  A minimum of 20 gallons of water was removed during 

development.  Well development logs were completed during development and are provided in 

Appendix C.  

 

7.4.2 2004 Groundwater Sampling 

Groundwater was sampled using low-flow sampling techniques in accordance with the Master Work Plan 

(B&R Environmental, 1998) and the Work Plan Addendum (TtNUS, 2004).  A peristaltic pump and 

disposable tubing were used to collect the groundwater samples from permanent monitoring wells 
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PAI-13C-MW-03, -MW04, and -MW-05.  The tubing was lowered to the approximate midpoint of the 

groundwater column in the monitoring wells and the approximate midpoint of the well screen.  

Groundwater samples were collected after the required volume of water was purged.  All groundwater 

samples were collected for TAL inorganics and tin.  The collected samples were then placed on ice.  

Groundwater low flow purge sheets and sample log sheets are included in Appendix C. 

 

Groundwater-quality field parameters including pH, specific conductance, temperature, dissolved oxygen, 

and salinity were collected during purging of the wells.  Table 7-2 summarizes the groundwater-quality 

parameters collected for Site 13C.  As can be seen in Table 7-2, the turbidity of the groundwater samples 

collected from the new monitoring wells were less than 5 NTUs and were much lower than samples 

obtained from the temporary wells sampled in earlier field activities.  As a result, the objective of obtaining 

a representative groundwater sample was met.   

 

7.4.2 2004 Surface Water and Sediment Sample Collection 

In 2004, four surface water samples were collected from Ballast Creek and analyzed for TAL inorganics.  

Two samples were collected during high tide to represent potential surface water inflow into the 

monitoring wells and two samples were collected during low tide to represent potential groundwater 

impacts to the surface water.  Inorganic analysis was performed to determine whether inorganics 

detected in the temporary monitoring wells were a result of the surface water inflow from Ballast Creek.  

The surface water samples were collected as composite samples and were collected over a 2-hour 

period.  In addition, two sediment samples were collected in Ballast Creek and analyzed for TAL 

inorganics.  Surface water and sediment sample log sheets are included in Appendix C.  

 

The two sediment samples (PAI-13C-SD-01 and PAI-13C-SD-02) and surface water samples 

PAI-13C-SW-01-01 and PAI-13C-SW-01-02 were collected from the locations identified in the work plan.  

However, a surface water sample could not be collected from location PAI-13C-SW-02 at low tide 

because no water existed within Ballast Creek at this location at low tide as shown in Appendix C.  As a 

result, the surface water sample location was moved approximately 50 feet yards to a location where 

surface water was present at both low and high tide.  The location of the surface water and sediment 

samples are presented on Figure 7-1.    

 

7.5 SITE-SPECIFIC GEOLOGY/HYDROGEOLOGY  

Site 13C is within a bermed area consisting of fill that is comprised of silt and sand mixtures.  The fill is 

approximately 5 feet thick in the bermed area.  Natural undisturbed material consisting of silt and sand 

mixtures underlies the fill where present and exists at the ground surface where the fill is nonexistent.  
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The undisturbed silt and sand mixtures extended to a depth of 14 feet which was the maximum depth of 

the investigation effort.      

 

Site 13C is located within 70 feet of Ballast Creek and within the 100-year flood zone.  Shallow 

groundwater was encountered at depths of less than 5 feet beneath the ground surface.  During both low 

and high tides, groundwater flow in the shallow aquifer at Site 13C flows to the east toward Ballast Creek 

as shown in Figures 7-2 and 7-3.  Two rounds of synoptic water-level measurements were obtained from 

the three permanent monitoring wells and one piezometer installed during 2004 field effort.  All 

measurements for each round were taken within a 1-hour period.  Hydrogeologic cross sections are 

shown as Figures 7-4 and 7-5.  

 

During the 1999 investigation, groundwater yield to the monitoring wells was extremely slow due to the 

presence of finer aquifer material.  Even after installation of the permanent wells in 2004, the groundwater 

yield was affected by this material as two of the wells were purged dry during monitoring well 

development.  However, groundwater samples with turbidity levels of 2 NTU and less were obtained 

during sampling of the permanent monitoring wells in 2004.  The groundwater samples from both the 

temporary wells and the permanent wells had salinity readings above what would be considered fresh 

water (Table 7-2). 

 

The aquifer of interest to Site 13C is the surficial aquifer.  This aquifer is separated from underlying 

regional Tertiary Floridan aquifer by the Hawthorn Formation, a confining unit that extends beneath Parris 

Island.  The surficial aquifer at the base was previously used to provide the base domestic water.  The 

surfical aquifer drains to on-site streams and tidal areas within the base.  Therefore, contaminants within 

this unit would ultimately discharge to these site streams and tidal areas and would ultimately discharge 

to the Beaufort and Broad Rivers that form Port Royal Sound.  Site 13C is located near Ballast Creek.  

The groundwater sampling locations are located in the expected downgradient direction from the site, 

within 70 feet of Ballast Creek.  Any contaminant released to groundwater at Site 13C would discharge 

into Ballast Creek. 

 

The width of Ballast Creek varied dramatically from low tide to high tide.  At surface water location 

PAI-13C-SW-01, the Creek’s width varied from approximately 10 feet at low tide to 25 yards at high tide.  

Similarly, at PAI-13C-SW-02 (modified location), the width varied from approximately 3 feet at low tide to 

25 yards at high tide.  At the location of PAI-13C-SW-02 as originally proposed in the Work Plan, no water 

existed within Ballast Creek at low tide. 
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7.6 SITE-SPECIFIC ECOLOGICAL SETTING 

The dredge spoils area consists of a berm (approximately 8 to 12 feet in height) created by sediments 

dredged from Ballast Creek and the Beaufort River.  Vegetation within the area enclosed by the berm is 

dominated by shrubby species such as Eastern baccharis (Baccharis halimfolia), wax myrtle (Myrica 

cerifera), yaupon holly (Ilex vomitoria), and blackberry (Rubus spp).  A wooded area is located east of the 

site.  The overstory of the wooded area consists primarily of slash pine (Pinus elliottii), loblolly pine (Pinus 

taeda), live oak (Quercus virginiana), and laurel oak (Quercus laurifolia).  Common understory species 

include Eastern baccharis, saw palmetto (Serenoa repens), yaupon holly, poison ivy (Rhus radicans), 

Virginia creeper (Parthenocissus quinquefolia), muscadine grape (Vitis rotundifolia), and greenbriar 

(Smilax rotundifolia).  A shrubby area lies along the western and southern portions of the berm.  A grassy 

area lies to the north between the site and structures associated with the MCRD yacht facility.   

 

Ballast Creek is located approximately 150 feet from the eastern and southwestern portions of the 

bermed area.  Ballast Creek adjoins the MCRD yacht basin approximately 500 feet north of the site and 

enters the Beaufort River approximately 2,000 feet west of the site.  Extensive saltwater marshes are 

located along Ballast Creek south of the site and in the area between Ballast Creek and the Beaufort 

River.  The marshes are dominated by cordgrass (Spartina alterniflora).  

 

Terrestrial wildlife species that utilize the uplands on and near the site are those typically found in similar 

habitats throughout the Depot.  These include a variety of mammals, birds, and reptiles.  There are no 

sensitive terrestrial environments or resources at or near the site.   

 

The nearby marshes provide habitat for a variety of fauna, particularly fish and crustaceans, as well as 

several species of animals that prey upon the fish and crustaceans.  These predators include mammals 

such as the raccoon (Procyon lotor), mink (Mustela vison), and river otter (Lutra canadensis) and wading 

birds such as the tricolored heron (Egretta tricolor), great blue heron (Ardea herodias), green heron 

(Butorides striatus), and snowy egret (Egretta thula).  Various shorebirds and wintering waterfowl forage 

in the marshes.  

 

Endangered and threatened species that could potentially occur at or near the site consist of the bald 

eagle (Haliaeetus leucocephalus), wood stork (Mycteria americana), and American alligator (Alligator 

mississippiensis). An active bald eagle nest is located approximately 2 miles northwest of the site, and 

bald eagles could potentially forage in Ballast Creek.  Wood storks forage in various areas throughout the 

Depot, and they could forage in the marshes south and east of the site.  Alligators could occur in Ballast 

Creek.  Although common in some parts of its range, the alligator is federally listed as threatened due to 

its similarity in appearance to the endangered American crocodile (Crocodylus acutus).  Other 

endangered and threatened species occur in Beaufort County (Table 2-2 of Volume I, Master Work Plan), 
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but Ballast Creek provides poor habitats for these species.  For example, the manatee (Trichechus 

manatus), shortnose sturgeon (Acipenser brevirostrum), and various sea turtles are occasionally 

observed in the Beaufort River, and the Atlantic bottlenosed dolphin (Tursiops truncatus) is a year-round 

resident of coastal South Carolina.  (Although not threatened or endangered, dolphins are afforded 

protection under the Federal Marine Mammal Act.)  However, these species usually are not associated 

with shallow marshes and narrow tidal channels like those near the site.  With the exception of the bald 

eagle, wood stork, and alligator, the probability of endangered and threatened species in the vicinity of 

the site is probably remote. 

 

7.7 SI/CS AND HISTORIC ANALYTICAL RESULTS 

During the relative site ranking investigation in December 1995, B&R Environmental collected two surface 

soil samples at Site 13C.  In October 1999, an additional soil sample was taken (in duplicate) and in 

December 1999, two temporary monitoring wells were installed and sampled to investigate groundwater 

downgradient of 13C.   

 

Also in December 1999, one temporary monitoring well was sampled to determine contaminant levels in 

the groundwater at Site 4.  Two additional temporary monitoring wells were also sampled in August 2000 

as part of Site 4 sampling activities.  Because the Site 4 temporary wells are located downgradient of Site 

13C, Site 4 groundwater results will also be used in the evaluation of Site 13C. 

 
7.7.1 Surface Soil 

Table 7-3 summarizes positive detections of chemicals in the surface soils of Site 13C.  The table also 

provides a comparison of the detected concentrations to pertinent screening criteria [U.S. EPA Region 9 

residential- and industrial-use scenario soil PRGs, SSLs for migration to groundwater (DAF 1) and 

migration to air, and U.S. EPA Region 4 Ecological Screening Values (ESVs) for soil.  Residential- and 

industrial-use PRGs are soil concentrations equal to the lower of the ILCR of 1.0E-06 or a HQ of 1.0 for 

noncarcinogenic risk under residential- and industrial-use scenarios.  .   

 

7.7.1.1 VOCs 

One VOC was detected at the 1995 sampling locations.  Chloroform was detected at concentrations of 

5 J µg/kg and 7 J µg/kg at PI-013-01(38) and PI-013-02(39), respectively.  Both detections exceeded 

chloroform’s ESV of 1 µg/kg but were below human health screening criteria.  As discussed in Section 

4.6.1.1, detections of chloroform are possibly attributed to field or laboratory artifacts. 
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VOCs are typically considered to be fairly soluble and have a low capacity for retention by organic carbon 

in soil.  VOCs may migrate through the soil column as infiltrating precipitation solubilizes them.  Migration 

occurs primarily laterally with the hydraulic gradient while some portion of the chemical may be retained 

by the saturated soil.  Once in Site 13C groundwater, VOCs would be expected to migrate east and 

ultimately discharge to Ballast Creek.  However, VOCs were not detected in the groundwater samples 

collected downgradient of Site 13C.  Consequently, VOCs will not be considered further in Site 13C soil. 

 

7.7.1.2 SVOCs 

Two SVOCs were detected at Site 13C (diethyl phthalate at 26 J µg/kg and pyrene at 47 J µg/kg).  These 

SVOCs were detected at the 1995 sampling locations PI-013-01(38) and PI-013-02(39), respectively.  

Neither detected concentration exceeded human health or ecological screening criteria.  Consequently, 

SVOCs will not be considered further in Site 13C soil. 

 

7.7.1.3 Pesticides/PCBs 

One pesticide, 4,4’-DDT, was detected in the duplicate sample collected from PAI-13C-SS-03-01.  The 

measured concentration of the pesticide was 60 µg/kg, which exceeds the soil ESV of 2.5 µg/kg; 

however, this detection is consistent with typical concentrations found throughout MCRD Parris Island 

attributable to prior base-wide pesticide application.  4,4’-DDT is considered to be a persistent chemical 

and would be expected to remain for an extended period of time.  Degradation soil half lives have been 

reported from 2 to 15.6 years for 4,4’-DDT (Howard, 1991).  They undergo extensive adsorption to 

chemicals and are not highly soluble.  Because soil sample PAI-13C-SS-03-01 is located in the bermed 

area, transport to Ballast Creek via erosion would not be expected. Consequently, pesticides will not be 

considered further in Site 13C soil. 

 

PCBs were not detected in Site 13C soil and will not be considered further. 

 

7.7.1.4 Inorganics 

Seventeen inorganics (excluding the macronutrients calcium, magnesium, potassium, and sodium) were 

detected in the soil of Site 13C.  Of these inorganics, cadmium and mercury were detected below 

established MCRD Parris Island sediment background values in all three locations.  The remaining 15 

inorganics were detected in one or more of the locations above sediment background values.  Inorganics 

that were detected above background are presented in Figure 7-6. 

 

Two inorganic analytes were found above residential-use scenario soil PRGs.  Iron was detected at a 

average concentration of 29,400 mg/kg in soil location PAI-13C-SS-03 and 27,600 mg/kg in location 
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PI-013-01(38).  These concentrations exceeded the residential-use soil PRG of 23,000 mg/kg; however, 

the maximum detected concentration was only 1.4 times greater than established site background for iron 

(21,500 mg/kg) and was less than iron’s industrial-use soil PRG of 100,000 mg/kg.  Arsenic (maximum 

concentration of 17.3 mg/kg) was detected above residential-use and industrial-use soil PRGs (0.39 and 

2.7 mg/kg, respectively) in two locations.  However, like iron, the maximum detection was only 1.4 times 

above arsenic’s established background concentration (12 mg/kg).   

 

Arsenic soil concentrations were also observed above soil to groundwater screening criteria (1 mg/kg).  In 

groundwater, arsenic was found at concentrations above tapwater PRGs, but below the proposed MCLs 

(10 µg/L).  Chromium, nickel, and selenium were also detected in soil at concentrations above soil to 

groundwater screening values; however, none of these inorganics were detected in groundwater at 

concentrations above groundwater screening criteria.   

 

Detections of eight inorganic analytes exceeded ESVs.  HQs for maximum detected concentrations 

ranged from 1.4 for beryllium to 608 for aluminum as shown below and may present potential risks to 

terrestrial plants and soil invertebrates; however, all of these analytes are within a factor of 2 of their 

established soil background concentration. 

 

Analyte Maximum Soil 
Concentration1 

(mg/kg) 

Hazard 
Quotient 

Sediment 
Background 

(mg/kg) 

Max 
Conc./Background 

(unitless) 
Aluminum 28,200 608 24,200 1.2 
Arsenic 14.1 1.7 12 1.4 
Beryllium 1.5 1.4 0.98 1.5 
Chromium 47.8 127 35.2 1.4 
Iron 29,400 155 21500 1.4 
Manganese 257.5 3.1 186 1.7 
Vanadium 60.25 31.4 50 1.2 
Zinc 70.2 1.5 45 1.6 

 
1.  Average concentration of PAI-13C-SS-03-01 is used. 

 

Among the metals that were detected in soil, all (except beryllium) were also detected in sediment 

samples.  A comparison of the sediment concentrations of those metals that were detected in the soil 

above ESVs, to their respective background concentrations and the available EPA Region 4 Sediment 

Screening Values (SSVs), is presented in the following table. 
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Analyte 

Sediment  
Concentration 

(mg/kg) 
Sediment 

Background 
(mg/kg) 

EPA Region 4 
Sediment 

Screening Values 
(mg/kg) PAI-13C-

SD-01 
PAI-13C-

SD-02 
Aluminum 12,800 20,500 24,200 NA 
Arsenic 10.9 8 12 7.24 
Beryllium ND ND 0.98 NA 
Chromium 20.2 32.9 35.2 52.3 
Iron 14500 16300 21500 NA 
Manganese 51.6 88.6 186 NA 
Vanadium 35 44.9 50 NA 
Zinc 29.6 36.3 45 124 

 
Notes:  ND=Not Detected.  Shaded value indicates sediment concentration exceedance 
of criterion. 

 

As shown in the table above, concentrations of arsenic barely exceeded the SSV of 7.24 mg/kg; however, 

they were less than the representative background concentration of 12 mg/kg.  Therefore, it appears that 

the sediment quality in the creek adjacent to the site has not been adversely affected by the erosion of 

soil. 

 

Furthermore, the inorganics present in the soil do not biomagnify in the food chain; therefore, effects to 

upper food-chain receptors from exposure to these inorganic analytes are unlikely.  Given these reasons 

and the minor exceedances of residential-use and industrial-use human health screening criterion, 

inorganics will not be considered further for soil. 

 

7.7.2  Groundwater 

During the October 1999 investigation, two temporary monitoring wells (PAI-13C-GW-01-01 and 

PAI-13C-GW-02-01) were installed at Site 13C in order to determine the impact of contaminants on the 

shallow aquifer groundwater.  Based on the findings of the 1999 investigation, three permanent 

monitoring wells were constructed during 2004 in the vicinity of the temporary well locations.  This section 

discusses the findings of the 2004 investigation for Site 13C and also provides data for the downgradient 

location (PAI-04-MW-02-01) that was sampled in 2000. 

 

The analytical results of Site 13C wells and the downgradient well are summarized in Table 7-4.  Data 

collected from the temporary wells that were installed during 1999 showed that VOCs, SVOCs, and 

pesticides/PCBs did not require further consideration, and therefore only inorganics were analyzed and 

the data is provided in this table.  The table also provides a comparison of the detected concentrations to 

pertinent human health screening criteria (U.S. EPA Region 9 tapwater PRGs and federal MCLs/SMCLs).  
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Detected concentrations are also compared to U.S. EPA Region 4 surface water ESVs (salt water).  This 

ecological screening assumes that ecological receptors are exposed to the groundwater concentration of 

the chemical upon its discharge to surface water.  However, this screening is a conservative comparison 

because it assumes that no dispersion of the chemical occurs during discharge to surface water. 

 

Excluding macronutrients, 14 inorganics were detected in the groundwater downgradient of Site 13C.  

Arsenic, iron, manganese, and thallium was detected at concentrations exceeding their respective tap-

water PRGs.  Arsenic (maximum concentration of 13.5 µg/L) also slightly exceeded its proposed MCL 

(10 µg/L).  Thallium (maximum concentration of 5.4 µg/L) was also detected in two monitoring wells 

slightly exceeding its MCL of 2 µg/L.  Beryllium was detected in one well at a concentration of 5.2 µg/L, 

slightly above its MCL of 4.0 µg/L.  Concentrations of iron, and manganese exceeded their respective 

secondary MCLs of 300 and 50 µg/L.).  However, SMCLs are not health-based guidelines, but instead 

guidelines for chemicals that may affect the aesthetic quality of drinking water (i.e., color and taste) 

(AWWA, 1990).  Therefore, only minor exceedances of MCLs were found to occur in the groundwater at 

Site 13C. 

 

Additionally, copper, lead, nickel, and zinc were detected in the groundwater at Site 13 C at 

concentrations exceeding their respective surface water ESVs.  However, none of these metals were 

detected in the groundwater at the downgradient location (PAI-04-MW-02-01) at concentrations 

exceeding the ESVs, indicating that a significant degree of attenuation (dispersion, dilution, etc.) is 

occurring before the groundwater from Site 13 C arrives near Ballast Creek. 

 

Surface water samples were collected in Ballast Creek at two locations (PAI-13C-SW-01 and 

PAI-13C-SW-02) and under low tide and high tide conditions.  As shown by the sample collection logs 

(Appendix C-8), sample collection at one location (PAI-13C-SW-02) was difficult because of limited 

availability of surface water, especially at the time of low tide.  Consequently, entrainment of sediment in 

the samples could not be adequately minimized, as indicated by the turbidity in the sample.  The following 

table, which compares the concentrations of all detected metals in the surface water samples to ESVs 

also reflects the higher concentrations exceeding ESVs corresponding with the turbidity of the samples. 

 

Analyte 

Surface Water Concentration (µg/L) EPA 
Region 4 
Surface 

Water ESV 

PAI-13C-
SW-01-01 
(low tide) 

PAI-13C-
SW-01-02 
(high tide) 

PAI-13C-
SW-02-01 
(low tide) 

PAI-13C-
SW-02-02 
(hightide) 

Arsenic 5.7 J 3.6 J 46.1 J ND 36 
Cadmium 8.4 J 17.3 J 13.2 J 11.4 J 9.3 
Chromium ND ND 99.7 ND 50(1) 
Copper 22.1 J ND 55.7 J 16 J 2.9 
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Analyte 

Surface Water Concentration (µg/L) EPA 
Region 4 
Surface 

Water ESV 

PAI-13C-
SW-01-01 
(low tide) 

PAI-13C-
SW-01-02 
(high tide) 

PAI-13C-
SW-02-01 
(low tide) 

PAI-13C-
SW-02-02 
(hightide) 

Lead 3.5 J 3.3 J 45 J 2 J 8.5 
Nickel ND ND 11.4 J ND 8.3 
Zinc 13.9 J 11.9 J 139 J ND 86 
Turbidity 
(NTU) 

62 5.8 356 3.8 NA 

 
Notes:  ND= Non Detect; NA= Not Applicable; Shaded cell indicates that concentration exceeds 
screening criterion. 
(1) Corresponds to oxidized state (VI) considering aerobic conditions in surface water 

 

The table above shows that with the exception of copper and cadmium both of which have very low 

screening criteria (similar in magnitude to detection limits), none of the other metals were present at 

concentrations that exceeded screening criteria in the less turbid surface water samples. 

 

7.8 CONCLUSIONS/RECOMMENDATIONS 

In the three soil samples (and one duplicate sample) collected at Site 13C, one VOC, two SVOCs, and 

one pesticide were detected.  Of these detections, chloroform and 4,4’-DDT concentrations were detected 

at concentrations exceeding ecological screening criteria.  Additionally, of the 17 inorganics detected 

(excluding macronutrients), approximately one-half of the detections were found at concentrations above 

background values.  Aluminum, arsenic, beryllium, chromium, iron, manganese, nickel, selenium, 

vanadium, and zinc were detected in one or more samples at concentrations above background and a 

human health and/or ecological screening criterion.  Except for arsenic and iron, all detected 

concentrations were below Region 9 residential-use and/or industrial-use scenario soil PRGs. 

 

Only arsenic and iron in soil exceeded a residential-use soil PRG.  Several exceedances of ecological 

screening criteria in soil were observed, predominantly attributable to inorganics; however, concentrations 

of chemicals that exceeded ESVs are within a factor of two of established background concentrations.  

Furthermore, these inorganics do not biomagnify in the food chain; therefore, effects to upper food-chain 

receptors from terrestrial exposure to these inorganic analytes are unlikely.  From the perspective of 

erosion of surface soil affecting sediment quality in Battle Creek, concentrations of arsenic barely 

exceeded the SSV of 7.24 mg/kg, however, they were less than the representative background 

concentration of 12 mg/kg.  None of the other metals that were detected in the surface soil at the site 

exceeded their respective SSVs in the sediment.  Therefore, it appears that the sediment quality in the 
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creek adjacent to the site has not been adversely affected by the erosion of soil.  Consequently, no 

action/no further action for soil is recommended.1  

 

Excluding macronutrients, 14 inorganics were detected in the groundwater downgradient of Site 13C.  

Arsenic, iron, manganese, and thallium was detected at concentrations exceeding their respective tap-

water PRGs.  Among these metals, arsenic, thallium and beryllium were also detected at concentrations 

exceeding their MCLs, while iron and manganese concentrations exceeded their secondary MCLs.  

Considering the high dissolved solids concentrations (0.4 to 0.8 percent or 4000 to 8000 mg/L compared 

to the typically prescribed limit of 500 mg/L), it is unlikely that the groundwater in the surficial aquifer 

would be used as a drinking water source.  Therefore, from a human health perspective, no action/no 

further action is recommended for Site 13 C. 

 

From an ecological perspective, copper, lead, nickel, and zinc were detected in the groundwater at Site 

13 C at concentrations exceeding their respective surface water ESVs.  However, none of these metals 

were detected in the groundwater at the downgradient location (PAI-04-MW-02-01) at concentrations 

exceeding the ESVs (except for a minor exceedance for copper), indicating that a significant degree of 

attenuation (dispersion, dilution, etc.) is occurring before the groundwater from Site 13 C arrives near 

Ballast Creek.  Moreover, the metal concentrations in surface water samples (with the exception of one 

sample that contained high turbidity levels) did not exceed ESVs.  Therefore, from an ecological 

perspective also, no action/no further action is recommended for groundwater at Site 13 C. 

 

 

1 No-action is equivalent to the RCRA term of “no-further action” and has been added at the request of 

SCDHEC. 



TABLE 7-1

MONITORING WELL SUMMARY
SITE 13C - INERT DISPOSAL AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA

WELL NUMBER DATE OF 
INSTALLATION

GROUND SURFACE 
ELEVATION         

(ft msl)

TOP OF RISER 
(TOR) ELEVATION (ft 

msl)

LOW TIDE DEPTH 
TO WATER 4/26/05 

(ft below TOR)

LOW TIDE WATER 
LEVEL ELEVATION  

(ft msl)

HIGH TIDE 
DEPTH TO 

WATER 4/27/05 
(ft below TOR)

HIGH TIDE 
WATER LEVEL 
ELEVATION  (ft 

msl)

TOTAL DEPTH 
(ft bgs)

SCREENED 
INTERVAL

(ft bgs)

PAI-13C-MW-03 9/8/04 8.13 10.77 6.44 4.33 6.44 4.33 13 3-13
PAI-13C-MW-04 9/8/04 7.66 10.43 6.72 3.71 6.63 3.80 13 3-13
PAI-13C-MW-05 9/8/04 6.44 8.22 5.67 2.55 5.48 2.74 13 3-13
PAI-13C-MW-06 9/8/04 9.93 13.93 6.66 7.27 6.71 7.22 6 2-6

bgs = Below ground surface
ft msl = Elevation in feet above mean sea level
All wells are permanent installations except PAI-13C-MW06, which is a piezometer.
All permanent wells were constructed of 2-inch diameter PVC screen and riser.



TABLE 7-2 
 

SUMMARY OF GROUNDWATER QUALITY PARAMETERS  
COLLECTED DURING PURGING - SITE 4/SITE 13C  

MCRD PARRIS ISLAND, SOUTH CAROLINA 
 

Monitoring 
Well Type Date 

Sampled 
Temperature

(°C) pH 
Specific 

Conductance 
(mS/cm) 

Dissolved 
Oxygen 
(mg/L) 

Salinity
(%) 

Turbidity
(NTU) 

Well Paring 1 

PAI-13C-MW-01 Temp. 12/99 17.7 5.23 17.3 3.46 1.01 46 

PAI-13C-MW-03 Perm. 9/04 23.7 5.30 14.1 4.50 0.82 0.4 

Well Paring 2 

PAI-04-MW-02 Temp. 8/00 22.1 5.68 10.9 1.44 0.61 10 

PAI-13C-MW-04 Perm. 9/04 22.9 6.07 7.5 3.79 0.41 2 

Well Paring 3 

PAI-13C-MW-02 Temp. 12/99 13.0 4.11 17.7 4.43 1.03 514 

PAI-13C-MW-05 Perm. 9/04 23.1 4.10 13.2 4.30 0.76 0.2 

Temporary Monitoring Wells Not Associated with a Well Pairing 

PAI-04-MW-01 Temp. 12/99 16.8 4.25 11.1 3.68 0.62 146 

PAI-04-MW-03 Temp. 8/00 24.0 5.74 9.2 1.86 0.51 50 
 

Notes: 
1.  Permanent monitoring well PAI-13C-MW-03 was installed in the location of temporary well PAI-13C-MW-01.  This pairing is defined as Well 

Pairing 1.   
2.  Permanent monitoring well PAI-13C-MW-04 was installed in the location of temporary well PAI-04-MW-02.  This pairing is defined as Well 

Pairing 2. 
3.  Permanent monitoring well PAI-13C-MW-05 was installed in the location of temporary well PAI-13C-MW-02.  This pairing is defined as Well 

Pairing 3.   
 

mS/cm  - milliSiemens per centimeter 
mg/L  - milligram per Liter 
NTU - Nephlometric Turbidity Units 



TABLE 7-3

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 13C - INERT DISPOSAL AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA

 EPA REGION 9 EPA SSLs EPA SSLs
RESIDENTIAL SOIL MIGRATION MIGRATION TO

PRGs(4) TO AIR(5) GW (DAF 1)(4)

Volatile Organic Compounds (μg/kg)
CHLOROFORM ND ND 5  J 7  J NA 240 520 300 30 1
Semivolatile Organic Compounds (μg/kg)
DIETHYL PHTHALATE ND ND 26  J ND NA 49000000 100000000 2000000 23000 100000
PYRENE ND ND ND 47  J NA 2300000 54000000 NA 210000 100
Pesticides/PCBs (μg/kg)
4,4'-DDT ND 60  J ND ND 34.5 1700 12000 NA 2000 2.5
Inorganics (mg/kg)
ALUMINUM 26000 30400 23800 16200 24200 76000 100000 NA NA 50
ARSENIC 13.6 14.6 17.3 7.5 12 0.39 2.7 750 1 10
BARIUM 30.3 36.1 28.1 26.9 28 5400 100000 690000 82 165
BERYLLIUM 1.5 1.5 1.3 0.73 0.98 150 2200 1300 3 1.1
CADMIUM ND ND ND 0.16 0.28 37 810 1800 0.4 1.6
CALCIUM 8700 5360 9950 2760 4000 NA NA NA NA NA
CHROMIUM 44.9 50.7 42.9 25.7 35.2 210(7) 450(7) 270(7) 2(7) 0.4
COBALT 5.5 5.8 5.9 3.6 2.6 4700 100000 NA NA 20
COPPER 17 17.6 12.9 12.6 10 2900 76000 NA NA 40
IRON 27900 30900 27600 16400 21500 23000 100000 NA NA 200
LEAD 25.3 28 ND 19.2 21 400 750 NA NA 50
MAGNESIUM 4990 5540 6180 3190 6400 NA NA NA NA NA
MANGANESE 273 242 314 156 186 1800 32000 NA NA 100
MERCURY 0.07 0.06 0.05 ND 0.09 23 610 10 NA 0.1
NICKEL 12.1 13.1 12.5 7.5 6 1600 41000 13000 7 30
POTASSIUM 3210 3730 3540 2090 3200 NA NA NA NA NA
SELENIUM 0.45 ND ND ND ND 390 10000 NA 0.3 0.81
SODIUM 119 131 1380 695 19000 NA NA NA NA NA
THALLIUM ND 0.47 ND ND 0.4 5.2 130 NA NA 1
VANADIUM 57.7 62.8 55.4 36.9 50 550 14000 NA 300 2
ZINC 67.8 72.6 57.9 36.9 45 23000 100000 NA 620 50

Notes:

CONSTITUENT

EPA REGION 4 
ECOLOGICAL 
SCREENING 
CRITERIA(6) 

HUMAN HEALTH SCREENING CRITERIAMCRD PI 
BACKGROUND/ 

TYPICAL CONC.(3)PAI-13C-SS-03-01(1) PAI-13C-SS-03-01-D(1) PI-013-01(38)(2) PI-013-02(39)(2)

SURFACE SOIL SAMPLE RESULTS EPA 9 REGION 
INDUSTRIAL SOIL 

PRGs(4)

Notes:

1 - Sampling Date: October 6, 1999. 
2 - Sampling Date: December 13, 1995.
3 - The soils in the Inert Disposal Area are dredged sediment from the Beaufort River.  Therefore, sediment background values have been presented (TtNUS, 1999c).
4 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000.  (Cancer benchmark value = 1 x 10-6, HI =1.0.)
5 - U.S. EPA Soil Screening Level Guidance: Technical Background Document.  May, 1996.
6 - U.S. EPA Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22, 1998.
7 - Value for total chromium.

Blackened cells indicate an exceedance of background concentrations and  human health and/or ecological screening criteria.

ND = Nondetect
NA = Not Applicable/Not Available



TABLE 7-4

GROUNDWATER ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SITE 13 INERT DISPOSAL AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA

CONSTITUENT EPA REGION 4

Downgradient TAP WATER FEDERAL MCLs (2)
SALTWATER SURFACE 

WATER
PAI-13C-GW-03-01 PAI-13C-GW-03-01-D PAI-13C-GW-04-01 PAI-13C-GW-05-01 PAI-04-MW-02-01 PRGs (1) ESVs (3)

Inorganics (ug/L)
ALUMINUM 9850 9810 143U 31600 15100 36000 NA NA
ARSENIC 9.8  J 10.3  J 2.34UJ 13.5  J ND 0.045 10 36
BARIUM 26.3 26.6 20.3 21 30 2600 2000 NA
BERYLLIUM 3.6U 3.3U 0.27UJ 5.2  J ND 73 4 NA
CADMIUM 4.6  J 3.97U 3.97U 3.97U ND 18 5 9.3
CALCIUM 302000 291000 298000 271000 246000 NA NA NA
COBALT 6.7  J 4.36UJ 4.36UJ 7.5  J 1.4 730 NA NA
COPPER 60  J 55  J 1.91UJ 34  J 7.7 1500 1300 (AL) 2.9
IRON 14600 14100 560U 33700 5840 11000 NA NA
LEAD 12.1  J 10.3  J 1.7U 13.4  J ND NA 15 (AL) 8.5
MAGNESIUM 371000 363000 339000 294000 320000 NA NA NA
MANGANESE 1410 1400 1300 1000 1730 880 NA NA
NICKEL 20  J 14.2  J ND 10.8UJ 5.1 730 NA 8.3
POTASSIUM 89000 87400 93700 48200 102000 NA NA NA
SODIUM 3030000 2970000 1290000 2610000 1900000 NA NA NA
THALLIUM 4.09UJ 5.4  J 4.09UJ 4.7  J ND 2.4 2 21.3
VANADIUM 13.1  J 10.6  J 4.14U 5.5  J 24 36 NA NA
ZINC 124 116 23.4  J 97.7 12.5 11000 NA 86

Notes:
Notes:
1.  U.S. EPA Region 9 Preliminary Remediation Goals, October 2004 (Cancer benchmark value= 1 x 10 -6, HI= 1.0)
2.  U.S. EPA National Primary Drinking Water Regulations, July 2002.
3.  Amended Guidance on Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities, and Inclusion fo Stakeholders, U.S. EPA Region 4, June 23, 2004.

Shaded cell indicates concentration exceeds or more criteria
NA= Not Available
U or UJ= Not detected at the detection limit as noted

SAMPLE RESULTS
HUMAN HEALTH SCREENING CRITERIA

NP= Non Priority Pollutant
AL= Action Level
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8.0 SWMU 27·EQUIPMENT PARADE DECK SAA

8.1 SITE DESCRIPTION

SWMU 27, the Equipment Parade Deck SAA, is a 1-acre, asphalt-covered area located in the

northwestern portion of MCRD Parris Island (see Figure 8-1). Its former use was as a parade ground, but

the area is currently used for storage of miscellaneous equipment.

For an unknown length of time, SWMU 27 has been an area where out-of-service storage tanks, concrete

cylinders, boilers, scrap metal, and piping were stored until suitable facilities for the hauling, storage, or

destruction of the materials were found. An unknown amount of hazardous materials were handled on the

Parade Deck; these materials may include waste petroleum products and metals. Additionally,

transformers containing PCB oils were stored in the northeastern portion of the Equipment Parade Deck.

The asphalt is cracked or deteriorated in several area, potentially allowing contaminants to enter the

underlying soils.

SWMU 27 is located in an industrial portion of the Depot. The nearest resident lives approximately

2,000 feet south of SWMU 27. There are no day care facilities or schools within 200 feet of the site.

8.2 PREVIOUS INVESTIGATIONS

Previous investigations at SWMU 27 include the Interim RFA and Navy's relative site ranking efforts.

Based on the results of these investigations, the MCRD Parris Island partnering team determined that

SWMU 27 required further evaluation and recommended an SltCS. A brief description of each previous

investigation is presented below.

8.2.1 Interim RCRA Facility Assessment

In January 1990, A.T. Kearney conducted a file review of the MCRD Parris Island facility and, in February

of that same year conducted a VSI of the facility, culminating in an Interim RFA report. SWMU 27 was

included in the investigation. Because documentation on the site was scarce and because of stains on

the asphalt (noted during the VSI), RFA Phase II sampling was recommended for the Parade Deck

(Kearney, 1990).
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8.2.2 Relative Site Ranking

In 1995, B&R Environmental conducted sampling and analysis of sites at MCRD Parris Island for relative

site ranking purposes. Based on past records, SWMU 27 was determined to be a potential area of

concern.

Two soil samples were collected at an approximate depth of six inches. The first sample [PI-027-01(46)]

was collected in a low-lying area of the SM. The asphalt was deteriorating and a dark stain was noticed

at this location. The second sample [PI-027-02(47)] was collected along the northeastern edge of the

Parade Deck. It was. located in a grassy swale adjacent to a potential PCB-containing transformer storage

site. The locations of these samples are identified in Figure 8-1.

All samples were tested for TCl VOCs, SVOCs, PCBs, pesticides, TAL metals, and cyanide. The results

of the analyses, as well as the SIICS results, are discussed in Section 8.6.

8.3 1999 INVESTIGATION

The SIICS field investigation at SWMU 27 was conducted in December 1999. During the December

investigation, three surface soil samples (PAI-27-SS-03-01, PAI-27-SS-04-01, and PAI-27-SS-05-01) were

collected. PAI-27-SS-03-01 and PAI-27-SS-04-01 were collected in grassy depressions where the

transformer storage site was believed to be located. PAI-27-55-05-01 was collected in a location where

.cracks in the asphalt were observed. The sample locations are shown in Figure 8-2. Information

collected during the investigation was used to supplement .existing information at SWMU 27. The

following sections discuss the ~ctivities conducted during the 1999 field investigation at SWMU 27.

8.3.1 Surface Soil Sampling

Three surface soil samples were collected at the site (Figure 8-1) in accordance with the Master Work

Plan (B&R Environmental, 1998) and the SIICS Work Plan (TtNUS, 1999a). Samples PAI-27-SS-03-01

and PAI-27-SS-04-01 were collected 0 t01 foot bgs using pre-cleaned disposable sampling trowels. OPT

equipment was used to cut through approximately 2 inches of asphalt and 6. inches of gravel base to

collect sample PAI-27-SS-05-01 at a depth of 8 to 20 inches bgs. Before the team sampled with the OPT

rig, the drive' head was decontaminated in accordance with the SIICS Work Plan.· A pre-cleaned

disposable liner was used in conjunction with the sampling tube to collect the sample. The samples were

scanned with a PID to determine the presence of organic vapors. The samples were placed in the

appropriate containers on ice then later analyzed for TCl PCBs. 5ample location PAI-27-S5-05 was

abandoned after sampling by adding concrete patch to the hole. Sample log sheets are included in

Appendix C.
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8.4 SITE-SPECIFIC GEOLOGY/HYDROGEOLOGY .

The site includes asphalted and grassy areas. The asphalted area consists of approximately 8 inches of

asphalt and gravel underlain by. sand with a varying organic content. The site topography slopes to the

northwest and lies within 1,000 feet of the marsh adjacent to the Third Battalion Causeway pond. The site

lies within the 100-year flood zone, as indicated in the Master Work Plan (B&R Environmental, 1998).

Recharge to the groundwater in this area is through precipitation.

The aquifer of interest at SWMU 27 is the surficial aquifer. This aquifer is separated from the underlying

regional Tertiary Floridan aquifer by the Hawthorn Formation, a confining unit that extends beneath Parris

Island. The surficial aquifer at the base was previously used to provide the base domestic water. The

surfical aquifer drains to on-site streams and tidal areas within the base. Therefore, contaminants within

this unit would discharge to these site streams and tidal areas, which ultimately discharge to the Beaufort

and Broad Rivers, which form Port Royal Sound.

8.5 SITE~SPECIFIC ECOLOGICAL SETTING

. The entire site is paved with asphalt. Therefore, use of the site by ecological receptors is negligible.

Large areas of turf grass are located north and east of the site. An isolated 400-foot by 400-foot area of

large pines (Pinus spp.) is located south of the site. Talasea Street lies west of the site, afld an area of

pines and oaks (Quercus spp.) is located west of Talasea Street. There are no sensitive terrestrial

habitats at or near the site.

An .active bald eagle nest is located approximately 1,000 feet southwest of the site, and the nearest

wetland is located approximately 400 feet west of the site, at the marshy edge of a large impoundment

known as third Battalion Pond.

Endangered and threatened species in the vicinity of the site consist of three species that utilize the third

Battalion Pond: the bald eagle (Haliaeetus leucocephalus) , wood stork (Mycteria americana), and

American alligator (Alligator mississippiensis).

8.6 SI/CS AND HISTORIC ANALYTICAL RESULTS

This section discusses the results of the relative site ranking conducted in December 1995 and the sues
conducted in December 1999. Figure 8-2 presents the sampling locations and analytical results. Table

8-1 also summarizes the analytical results. The table also provides a comparison of the detected

concentrations to pertinent screening criteria [U.S. EPA Region 9 residential-use scenario soil PRGs,
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SSLs for migration to groundwater (OAF 1) and migration to air, and U.S. EPA Region 4 soil ESVs].

Residential-use PRGs are soil concentrations equal to the lower of the ILCR oU.OE-06 or a HQ of 1.0 for

noncarcinogenic risk under residential-use scenarios.

8.6.1 VOC:s

Three VOCs were detected in the soil of SWMU 27. Carbon tetrachloride (3 IJg/kg) and PCE (2 J) were

detected at PI-027-02(47) and chloroform (5 and 8 IJg/kg) were detected in PI-027-02(47) and its duplicate

sample. The chloroform detections exceeded its ESVof 1 IJg/kg. No other VOC exceedance of human

health or ecological screening criteria was observed. As discussed in Section 4.6.1.1, carbon

tetrachloride and chloroform detections are possibly attributed to field or laboratory artifacts.

VOCs are typically considered to be fairly soluble and have a low capacity for retention by organic carbon

in soil. VOCs may migrate through the soil column as infiltrating precipitation solubilizes them. Migration

occurs primarily laterally with the hydraulic gradient while some portion of the chemical may be retained by

the saturated soil. Once in SWMU 27 groundwater, VOCs would be expected to migrate northwest to the

surface water and sediment of the pond adjacent to Malecon Drive.

VOCs were detected at .Iow-Ievel concentrations. Additionally, two of the three detected VOCs may be

attributable to field or laboratory contaminants and the remaining VOC was below human health and

ecological screening criteria. Because of the low concentrations and low rate of occurrence of VOCs

observed in soils at this site, VOCs in soil will not be considered further.

8.6.2 SVOC:s

Twelve SVOCs were detected at SWMU 27. Of these SVOCs, 10 were PAHs. The PAHs consist of

(maximum concentration in parenthesis) benzo(a)anthracene (140 J IJg/kg), benzo(a)pyrene

(160 J IJg/kg), benzo(b)fluoranthene (370 IJg/kg), benzo(g,h,i)perylene (42 J IJg/kg), chrysene

(210 J IJg/kg), dibenzo(a,h)anthracene (39 J), fluoranthene (270 J IJg/kg), indeno(1,2,3-cd)pyrene

(96 J IJg/kg), phenanthrene (200 J IJg/kg), and pyrene (320 J IJg/kg). PAHs were detected in both

PI-027-01(46) and PI-027-01(47). PAHs were not found in the duplicate sample of PI-027-02(47);

however, it is likely that PAHs were not detected because of elevated detection limits from a 12.5 times

dilution factor during analysis of this sample.

Only two detections of benzo(a)pyrene.(maximum concentration of 160 J) exceeded a residential-use soil

PRG (62 IJg/kg). SSL migration to groundwater screening values were also exceeded by detections of

benzo(a)anthracene (HQ =1.8) and benzo(b)fluoranthene (HQ =1.9). Detections of benzo(a)pyrene,

fluoranthene, phenanthrene, and pyrene also exceeded ESVs with maximum Has of 1.6, 2.7, 2.0, and 3.2
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corresponding to soil location PI-027-01(46). Total PAH concentrations at both locations (total

concentrations of 1,816 and 1,261 jJg/kg) also exceeded the total PAH ESVof 1,000 jJg/kg. The presence

ofPAHs are likely attributable to the asphalt that has been placed in this area.

PAHs in soil are likely to bind to soil and be transported via mass transport mechanisms than to go into

solution. At SWMU 2,7, erosion of soil to the Depot's storm sewer collection system would be expected to

be a primary transport mechanism. PAHs are amenable to microbial degradation in soil. Soil degradation

half lives have been reported from 102 days to 1.86 years for benzo(a)anthracene, 57 days to 1.45 years

for benzo(a)pyrene, 1 to 1.67 years for benzo(b)fluoranth~me, 140 to 440 days for fluoranthene, 16 to 200

for phenanthrene, and 210 days to 5.2 years for pyrene (Howard, 1991).

Two other SVOCs, bis(2-ethylhexyl)phthalate (21,000 jJg/kg) and carbazole (29 J jJg/kg); were detected at

PI-009-01(32) and PI-009-03(34), respectively. Both were detected at concentrations below human health

,and ecological screening criteria.

SVOCs, predominantly PAHs, were found in the soil samples collected from SWMU 27. However, PAHs

are likely associated with the asphalt that has been placed at SWMU 27. Consequently, SVOCs in soil will

not be considered further.

8.6.3 Pesticides/PCBs

Five pesticides were detected in SWMU 27 soil. Endosulfan I (2 jJg/kg) and gamma-chlordane

(3.6 J jJg/kg) were detected at one location below human health and ecological screening criteria and

MCRD Parris Island typical facility concentrations. 4,4'-DDD concentrations (maximum concentration of

130 jJg/kg) were found at both soil locations, and 4,4'-DDE (39 jJg/kg) and 4,4'-DDT (60 jJg/kg) were found

at PI-027-02(47) only. These concentrations, however, are consistent with typical concentrations found

throughout MCRD Parris Island related to prior base-wide pesticide applicatiCln. Because this is an

industrial area, pesticide use would be expected. Detected pesticide concentrations did not exceed

residential-use soil PRGs.

PCBs were not detected in either the 1995 or 1999 soil samples. These results indicate that the soil of

SWMU 27 has not been impacted from past use as a transformer storage area.

4,4'-000, 4,4'-DDE, and 4,4'-DDT are considered to be persistent chemicals and would be expected to

remain for an extended period of time. Degradation soil half lives have been reported from 2 to 15.6 years

for these pesticides (Howard, 1991). They undergo extensive adsorption to soil and are not highly soluble.

At SWMU27, erosion of soil to the Depot's storm sewer collection system would be expected to be a

primary transport mechanism.
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Because pesticide concentrations are below residential-use PRGs for protection of human health and are.

consistent with typical concentrations found throughout MCRD Parris Island related to base-wide pesticide

application, pesticides in soil will not be considered further.

8.6.4 Inorganics

Fifteen inorganics (excluding the macronutrients calcium, magnesium, potassium, and sodium) were

identified in the two soil samples collected in 1995. Of these inorganics, aluminum, iron, and manganese

concentrations were detected below established MCRD Parris Island soil background values in both

samples. The 12 remaining inorganics were detected at concentrations above soil background values.

Detections observed above background concentrations are presented in Figure 8-2.

Only one inorganic, arsenic (average concentration of 4.1 mg/kg), exceeded background and a

residential-use soil PRG (0.39 mg/kg); however, this average concentration was within a factor of 3 of

arsenic's established soil background concentration (1.4 mg/kg).

.Detections of antimony (0.59 mg/kg), arsenic (4.0 mg/kg), chromium (6.6 mg/kg), and selenium

(0.58 mg/kg) in PI-027-02(47) and arsenic (4.2 mg/kg) in PI-027-02(47)-D were detected in soil above soil

to groundwater migration screening values (0.3 mg/kg for antimony, 1 mg/kg for arsenic, 2 mg/kg for

chromium, and 0.3 mg/kg for selenium). However, the maximum detection of chromium is only 1.06 times

greater than background and its average concentration (6.1 mg/kg) at location PI-027-02(47) is less than

chromium's established background concentration (6.2 mg/kg).

Detections of only four inorganic analytes exceeded ESVs. Chromium (6.6 mg/kg) was detected

16.5 times above its ESV of 0.4 mg/kg; however, the average detection of chromium at location

PI-027-02(47) is below soil background. Similarly, vanadium [10.4 mg/kg at PI-027-01(46) and average

concentration of 11.5 mg/kg at PI-027-02(47)] exceeded its ESV of 2 mg/kg, but was detected only slightly

above background (9.5 mg/kg).· Lead (average concentration of 61.1 mg/kg) slightly exceeded its ESV of

50 mg/kg and zinc (average concentration of 137 mg/kg) exceeded its ESV of 50 mglkg. However,

potential ecological risks likely do not exist from these compounds given the industrial setting and limited

available habitat at SWMU 27. Furthermore, inorganicsdo not biomagnify in the food chain; therefore,

effects to upper food-chain receptors are unlikely. Given these reasons inorganics will not be considered

further for soil.
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8.7 CONCLUSIONS/RECOMMENDATIONS

Evaluation of the soil data collected in 1995 and 1999 indicates that past use of SWMU 27 as a

transformer storage area has not impacted the soil with PCBs. However, detections of inorganics above

established MCRD Parris Island soil background as well as detections of organics were observed in the

two surface soil samples collected in 1995 indicating that some impact has occurred. In these samples,

three VOCs, 12 SVOCs, and five pesticides were detected. Of these organic detections, concentrations

of chloroform, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, fluoranthene, phenanthrene,

pyrene, 4,4'-DDE, 4,4'-DDE, 4,4'-DDT were observed above a human health and/or ecological screening

criterion. Additionally, of the 15 inorganics identified (excluding macronutrients), antimony, arsenic,

chromium, lead, selenium, vanadium, and zinc were detected in one or more samples at concentrations

above background and a human health or ecological screening criterion.

Due to the proximity to and possible impact from migration of contaminants detected on Site 55 (Fiber

Optic Vault), Site 27 will be addressed in an RI along with Site 55.

•
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TABLE 8-1

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SWMU 27 - EQUIPMENT PARADE DECK SATELLITE STORAGE AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2

EPA REGION 4 
ECOLOGICAL SOIL 

1 4 6

CONSTITUENT
SOIL SAMPLE RESULTS

2(47)-D(1)

ES
MC

BA

HUMAN HEALTHTABLISHED 
RD PI SOIL 

 SCREENING CRITERIA

RESCKGROUND/  IDENTIAL-USE SSLs SSLs SCREENING 
PI-027-01(46)(1) PI-027-02(47)(1) PI-027-0 (2) SOIL MIGRATION MIGRATION TO (5)VALUES PRGs(3) TO AIR(4) GW (DAF 1)(3) CRITERIA

Volatile Organic Compounds (μg/kg)
CARBON TETRACHLORIDE ND ND 3  J NA 240 300 3 1000000
CHLOROFORM ND 5  J 8  J NA 240 300 30 1
TETRACHLOROETHENE ND ND 2  J NA 5700 11000 3 10
Semivolatile Organic Compounds (μg/kg)
BENZO(A)ANTHRACENE 140  J 110  J ND NA 620 NA 80 NA
BENZO(A)PYRENE 160  J 140  J ND NA 62 NA 400 100
BENZO(B)FLUORANTHENE 370 250  J ND NA 620 NA 200 NA
BENZO(G,H,I)PERYLENE 36  J 42  J ND NA NA NA NA NA
BIS(2-ETHYLHEXYL)PHTHALATE ND ND 21000 NA 46000 31000000 (sat) 180000 NA
CARBAZOLE 29  J ND ND NA 24000 NA 30 NA
CHRYSENE 210  J 150  J ND NA 62000 NA 8000 NA
DIBENZO(A,H)ANTHRACENE 36  J 39  J ND NA 62 NA 80 NA
FLUORANTHENE 270  J 190  J ND NA 2300000 NA 210000 100
INDENO(1,2,3-CD)PYRENE 74  J 96  J ND NA 620 NA 700 NA
PHENANTHRENE 200  J 74  J ND NA NA NA NA 100
PYRENE 320  J 170  J ND NA 2300000 NA 210000 100
TOTAL PAHs 181 J 1261 0 NA NA NA NA 1000
Pesticides/PCBs (μg/kg)
4,4'-DDD 130 ND 3.9  J 33.6 2400 NA 800 2.5
4,4'-DDE ND 32 39 31.6 1700 NA 3000 2.5
4,4'-DDT ND 46 60 34.5 1700 NA 2000 2.5
ENDOSULFAN I ND ND 2  J 4.7 370000 NA 900 NA
GAMMA-CHLORDANE ND ND 3.6  J 13.2 1600(7) 20000(7) 500(7) NA
Inorganics (mg/kg)
ALUMINUM 2780 3680 3750 7270 76000 NA NA 50
ANTIMONY ND 0.59 ND ND 31 NA 0.3 3.5
ARSENIC 1.4 4 4.2 1.4 0.39 750 1 10
BARIUM 13.8 32 31 23.6 5400 690000 82 165
CADMIUMCADMIUM 0.10. 0.270.27 NDND NANA 3737 18001800 0.4 1.60. 1.
CALCIUM 603 659 693 766.3 NA NA NA NA
CHROMIUM 4.7 6.6 5.6 6.2 210(6) 270(6) 2(6) 0.4
COBALT 0.58 1.2 1.2 0.4 4700 NA NA 20
COPPER 2.8 13.4 14 1.5 2900 NA NA 40
IRON 3810 3580 3510 3920 23000 NA NA 200
LEAD 14.9 64.5 57.7 12.5 400 NA NA 50
MAGNESIUM 311 540 511 515 NA NA NA NA
MANGANESE 22.6 60.6 60.2 128.5 1800 NA NA 100
NICKEL 1.3 2.4 2.7 1.8 1600 13000 7 30
POTASSIUM 284 483 430 312.7 NA NA NA NA
SELENIUM ND 0.55 0.58 0.3 390 NA 0.3 0.81
SILVER ND 0.39 0.38 ND 390 NA 2 2
VANADIUM 10.4 11.5 11.4 9.5 550 NA 300 2
ZINC 19.5 131 143 9.7 23000 NA 620 50



TABLE 8-1

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SWMU 27 - EQUIPMENT PARADE DECK SATELLITE STORAGE AREA

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 2 OF 2

Notes:

1 - Sampling Date: December 13, 1995. 
2 - Tetra Tech NUS Inc., MCRD Parris Island Site 3 Remedial Investigation (RI)/RCRA Facilities Investigation (RFI), 1999c. Please note that background equals two times the mean concentration of background samples.  
     The calculation represents an approximate upper bound of normal metal distribution in media.  
3 - U.S. EPA Region 9 Preliminary Remediatoin Goals, November 2000.  (Cancer benchmark value = 1 x 10-6, HI = 1.0.)
4 - U.S. EPA Soil Screening Level Guidance: Technical Background Document.  May, 1996.
5 - U.S. EPA Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22, 1998.
6 - Value for total chromium.
7 - Value for chlordane

Blackened cells indicate an exceedance of background concentrations as well as human health and/or ecological screening criteria.

ND = Nondetect
NA = Not Applicable/Not Available
J = Estimated Value
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9.0  SWMU 35 - DRMO SALVAGE YARD 

9.1 SITE DESCRIPTION 

SWMU 35 is a salvage storage yard maintained by the DRMO.  SWMU 35 is located on Horse Island, 

northwest of MCRD Parris Island (see Figure 9-1).  It is a 1.5-acre parcel, mostly covered in asphalt, with 

a small uncovered section where scrap metals were stored.  The entire salvage yard is surrounded by a 

chain-link fence. 

 

Since 1964, many recyclable materials from the MCRD and the Beaufort Marine Corps Air Station have 

been brought to the salvage yard.  At the site, materials are stored by the DRMO until a suitable buyer is 

found for their recycling.  The materials found on site typically are scrap metals, batteries, empty drums, 

expended ammunition brass, lead, fire extinguishers, and old appliances.  Additionally, a lead-acid 

battery storage area was located within SWMU as shown on Figure 9-1.  Prior to 1980, hazardous 

materials in drums were stored at the site; storage was for not more than 42 days at a time until a suitable 

buyer could be found.  Unknown amounts of hazardous materials may have been handled and stored at 

the salvage yard since 1964. 

 

SWMU 35 is located on the unpopulated Horse Island portion of the Depot.  The nearest resident lives 

over 1 mile southeast of SWMU 35.  There are no day care facilities or schools within 200 feet of the site. 

 

9.2 PREVIOUS INVESTIGATIONS 

Previous investigations at SWMU 35 include the Interim RFA and Navy relative site ranking efforts.  

Based on the results of these investigations, the MCRD Parris Island partnering team determined that 

SWMU 35 required further evaluation and recommended an SI/CS.  A brief description of each previous 

investigation is presented below.   

 

9.2.1 Interim RCRA Facility Assessment 

In January 1990, A.T. Kearney conducted a file review of the MCRD Parris Island facility and, in February 

of that same year, conducted a VSI of the facility, culminating in an Interim RFA report.  SWMU 35 was 

included in the investigation.  They found no documentation of hazardous material spillage while the 

salvage yard had been in use.  During the VSI, however, inspectors noticed deteriorating asphalt under a 

palette of used lead-acid batteries (Kearney, 1990).  They determined that further investigation was 

necessary and recommended Phase II sampling.  
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9.2.2 Relative Site Ranking 

In 1995, B&R Environmental conducted sampling and analysis of several sites at MCRD Parris Island for 

site ranking purposes.  During a review of past records, SWMU 35 was determined to be a potential area 

of concern. 

 

At the salvage yard, three soil samples were collected, each at an approximate depth of 6 inches.  The 

first sample [PI-035-01(48)] was collected under an area of stained and cracked asphalt downgrade of 

the present unbermed transformer storage area.  The second sample [PI-035-02(49)] was collected in a 

small drainage ditch northeast of a bermed concrete pad that supports an above-ground used oil storage 

tank.  The final sample [PI-035-01(50)] was collected at a small depression in the southwestern corner of 

the salvage yard.  This sample was located outside the chain-link fence, and it was believed to be the 

area of the greatest amount of rain runoff collection.  The locations of these samples are identified in 

Figure 9-1. 

 

All samples were tested for TCL VOCs, SVOCs, PCBs, pesticides, TAL metals, and cyanide.  The 

analytical results, as well as the SI/CS results, are discussed in Section 9.6. 

 

9.3 1999 INVESTIGATION 

The SI/CS field investigation at SWMU 35 was conducted in December 1999.  A temporary monitoring 

well was installed downgradient of the former lead-acid battery storage area and sampled 

(PAI-35-GW-01-01).  Also three surface soil samples (PAI-35-SS-04-01, PAI-35-SS-05-01, and 

PAI-35-SS-06-01) were collected from the area of the former battery storage area.  Samples were 

collected from cracks within the asphalt.  The sample locations are identified in Figure 9-1.  Collected 

information was used to supplement existing information at SWMU 35.   

 

9.3.1 Temporary Monitoring Well Installation 

Temporary monitoring well PAI-35-MW-01(S) was installed at the site by a South Carolina licensed driller 

employed by Columbia Technologies.  The well was installed by hand using DPT equipment.  The 

location of the temporary well was determined based on the suspected direction of groundwater flow, 

surface water runoff direction, and proximity to the old battery storage pad at the site.  Temporary well 

PAI-35-MW-01(S) was driven to a depth of 16.5 feet bgs.  Once driven to depth, the DPT equipment was 

retracted in order to extend a 3-foot-long well screen.  Groundwater was encountered at approximately 

13 feet bgs.  The DPT boring was abandoned after sampling, in accordance with SCDHEC regulations.  

A thin bentonite grout was added within the DPT rods as they were removed from the boring.  The boring 

was grouted to the surface.  Prior to installation, the downhole equipment was decontaminated in 
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accordance with the Master Work Plan (B&R Environmental, 1998) and the SI/CS Work Plan (TtNUS, 

1999a).   

 

9.3.2 Surface Soil Sampling 

Three surface soil samples (PAI-35-SS-04-01, PAI-35-SS-05-01, and PAI-35-SS-06-01) were collected at 

the locations indicated in Figure 9-1.  A DPT rig was used to collect the samples at a depth of 1 foot 

beneath the asphalt and gravel base material.  This base material extended to 12 to 14 inches bgs.  

Before the samples were collected, the downhole equipment was decontaminated in accordance with the 

Master Work Plan (B&R Environmental 1998) and the SI/CS Work Plan (TtNUS, 1999a).  The collected 

soil was scanned with a PID and removed from the pre-cleaned disposable sleeves of the DPTs using 

pre-cleaned disposable trowels.  No elevated PID readings were observed.  The samples were placed in 

the appropriate sample containers on ice.  The samples were analyzed for TAL metals (total), cyanide, 

and tin.  The surface soil sample log sheet is included in Appendix C. 

 

9.3.3 Groundwater Sampling 

Groundwater was sampled using low flow sampling techniques in accordance with the Master Work Plan 

(B&R Environmental, 1998) and the SI/CS Work Plan (TtNUS, 1999a).  A peristaltic pump and disposable 

tubing were used to collect groundwater from temporary monitoring well PAI-35-MW-01(S).  The tubing 

was lowered to the approximate midpoint of the groundwater column in the temporary monitoring well at 

the approximate midpoint of the DPT screen.  The sample containers were then placed on ice.   

 

Groundwater-quality field parameters, including temperature, pH, specific conductance, turbidity, 

dissolved oxygen, and salinity, were collected during purging of the wells and recorded on low flow purge 

sheets and groundwater sample log sheets.  The groundwater sample was collected in the appropriate 

containers directly from the tubing after it passed through the peristaltic pump.  The samples were placed 

on ice.  Groundwater sample PAI-35-GW-01-01 was analyzed for TAL metals (total), cyanide, tin, total 

dissolved solids, and groundwater-quality field parameters.  The groundwater sample location is shown in 

Figure 9-1.  Groundwater low flow purge sheets and sample log sheets are included in Appendix C. 

 

As indicated on the groundwater sample log sheet, the pH of the groundwater at SWMU 35 was 5.03.  

The temperature was 20.6oC.  The specific conductance was 0.049 mS/cm.  The salinity reading for the 

sample was 0.00 percent.  The salinity reading indicates that the groundwater sample collected was fresh 

(fresh water is less than 0.048 percent salinity as identified by SCDHEC, 1998).  The dissolved oxygen 

reading was 4.66 mg/L.  The well was purged in an effort to reduce the turbidity to less than the 

benchmark of 5 NTUs.  The groundwater sample was collected after a turbidity of 1 NTU was recorded.  
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9.4 SITE-SPECIFIC GEOLOGY/HYDROGEOLOGY 

The site is located within the paved area of the facility on Horse Island, within the 100-year flood zone, as 

indicated in the Master Work Plan (B&R Environmental, 1998).  Within the vicinity of the site, groundwater 

flow in the shallow aquifer is suspected to move toward Ribbon Creek, which is located approximately 

1,000 feet southwest of the site.  Subsurface soil was not collected for lithologic classification.  The 

surface soil consisted of a fine sand.  No stained soil was observed.  The groundwater sample from the 

site exhibited a salinity reading indicative of fresh water.  Recharge to the groundwater in this area is 

through precipitation. 

 

The aquifer of interest at SWMU 35 is the surficial aquifer.  This aquifer is separated from the underlying 

regional Tertiary Floridan aquifer by the Hawthorn Formation, a confining unit that extends beneath Parris 

Island.  The surficial aquifer at the base was previously used to provide the base domestic water.  The 

surfical aquifer drains to on-site streams and tidal areas within the base.  Therefore, contaminants within 

this unit would discharge to these site streams and tidal areas, which ultimately discharge to the Beaufort 

and Broad Rivers, which form Port Royal Sound. 

 

9.5 SITE-SPECIFIC ECOLOGICAL SETTING 

With the exception of a small grassy area at the eastern end of the DRMO storage area, the entire site is 

covered with pavement or structures.  As a result, use of the site by terrestrial receptors is negligible.   

 

A temperate evergreen forest is located beyond the chain-link fence that surrounds the site.  This forest is 

characterized by evergreen oaks, such as the live oak (Quercus virginiana) and laurel oak (Quercus 

laurifolia), and other evergreen trees and shrubs such as pine (Pinus spp.), southern magnolia (Magnolia 

grandiflora), red bay (Persea borbonia), sweet bay (Magnolia virginiana), yaupon holly (Ilex vomitoria), 

and saw palmetto (Serenoa repens).  The understory includes poison ivy (Rhus radicans), Virginia 

creeper (Parthenocissus quinquefolia), muscadine grape (Vitis rotundifolia), greenbriar (Smilax 

rotundifolia), and other species.  Although this forested area is not particularly sensitive or regionally 

important, numerous wildlife species utilize this habitat, and this habitat is part of the forested area 

adjacent to an MCRD-designated “Watchable Wildlife Area” near Malacon Drive.   

 

Sensitive aquatic areas near the site consist of an inlet of Archer’s Creek, which is located approximately 

400 feet northwest of the site, and Ribbon Creek, which is located approximately 350 feet south of the 

site.  These surface water bodies provide a habitat for numerous fish, crustaceans, and other aquatic 

species.  
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The probability of terrestrial threatened and endangered species at or near the site is minimal due to the 

absence of appropriate habitat.  However, three threatened and endangered species could occur in the 

surface water bodies 350 to 400 feet from the site, the bald eagle (Haliaeetus leucocephalus), wood stork 

(Mycteria americana), and American alligator (Alligator mississippiensis).  An active bald eagle nest is 

located approximately 1 mile east of the site, and bald eagles could potentially forage on fish and 

waterfowl in these creeks.  Wood storks and alligators forage in various areas throughout the Depot, and 

they could also forage in the creeks.  Although common in some parts of its range, the alligator is 

federally listed as threatened due to its similarity in appearance to the endangered American crocodile 

(Crocodylus acutus). 

 

9.6 SI/CS AND HISTORIC ANALYTICAL RESULTS 

This section discusses the results of the SI/CS conducted in December 1999 and the relative site ranking 

conducted in 1995.  During the SI/CS, TtNUS collected three surface soil samples at SWMU 35 and 

installed one DPT temporary monitoring well.  During the relative site ranking investigation, B&R 

Environmental collected three surface soil samples.  Figure 9-2 presents the sampling locations and 

analytical results.   

 

9.6.1 Surface Soil 

Surface soil samples were collected in areas that historically contained potentially hazardous materials, 

such as lead-acid batteries.  The analytical results with positive detections are summarized in Table 9-1.  

The table also provides a comparison of the detected concentrations to pertinent screening criteria [U.S. 

EPA Region 9 residential-use scenario soil PRGs, SSLs for migration to groundwater (DAF 1) and 

migration to air, and U.S. EPA Region 4 soil ESVs].  Residential-use PRGs are soil concentrations equal 

to the lower of the ILCR of 1.0E-06 or a HQ of 1.0 for noncarcinogenic risk under residential-use 

scenarios. 

 

9.6.1.1 VOCs 

Three VOCs were detected in the soil of SWMU 35.  Carbon tetrachloride (3 J µg/kg) and PCE (3 J 

µg/kg) were detected at PI-035-01(48) and chloroform (3 and 2 µg/kg) was detected in PI-035-01(48) and 

PI-035-02(49).  The chloroform detections exceeded the ESV of 1 µg/kg.  No other VOC exceedance of 

human health or ecological screening criteria was observed.  As discussed in Section 4.6.1.1, carbon 

tetrachloride and chloroform detections are possibly attributed to field or laboratory artifacts.   

 

VOCs are typically considered to be fairly soluble and have a low capacity for retention by organic carbon 

in soil.  VOCs may migrate through the soil column as infiltrating precipitation solubilizes them.  Migration 
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occurs primarily laterally with the hydraulic gradient while some portion of the chemical may be retained 

by the saturated soil.  Once in SWMU 35 groundwater, VOCs would be expected to migrate southwest to 

the surface water and sediment of Ribbon Creek.   

 

VOCs were detected at low-level concentrations.  Additionally, two of the three detected VOCs may be 

attributable to field or laboratory contaminants and the remaining VOC was below human health and 

ecological screening criteria.  Because of the low concentrations and low rate of occurrence of VOCs 

observed in soils at this site, VOCs in soil will not be considered further. 

 

9.6.1.2 SVOCs 

Seven SVOCs were detected at SWMU 35.  Of these SVOCs, five were PAHs.  The PAHs consist of 

(maximum concentration in parenthesis) benzo(b)fluoranthene (66 J µg/kg), chrysene (150 J µg/kg), 

fluoranthene (85 J µg/kg), phenanthrene (30 J µg/kg), and pyrene (64 J µg/kg).  PAHs were detected at 

locations PI-035-02(49) (total PAH concentration of 77 µg/kg) and PI-035-03(50) (total PAH concentration 

of 300 µg/kg).  The total PAH concentration in both samples were below the total PAH ESV of 

1,000 µg/kg.  PAHs were not detected in location PI-035-01(48).  No individual PAH concentration 

exceeded a human health or ecological screening criterion.  PAH detections are likely associated with the 

asphalt that has been placed at SWMU 35. 

 

Two other SVOCs, butyl benzyl phthalate (150 J µg/kg) and di-n-butyl phthalate (5,100 µg/kg) were 

detected at SWMU 35.  Butyl benzyl phthalate was detected below human health or ecological screening 

criteria and di-n-butyl phthalate was detected below human health screening criteria, but above its ESV of 

200 µg/kg (U.S. EPA, 1999). 

 

SVOCs were found in the soil samples collected from SWMU 35 at concentrations less than residential- 

use PRGs for the protection of human health.  Additionally, only one SVOC, di-n-butyl phthalate, was 

found at a concentration above an ecological screening criteria. Therefore, SVOCs in soil will not be 

considered further. 

 

9.6.1.3 Pesticides/PCBs 

Seven pesticides were detected in SWMU 35 soil.  Alpha-chlordane (17 µg/kg), endosulfan I (4 J µg/kg), 

endrin aldehyde (20 µg/kg), and gamma-chlordane (15 J µg/kg) were detected at one location 

[PI-035-03(50)] below human health and ecological screening criteria.  Endrin aldehyde (7.6 J µg/kg) was 

also detected at PI-035-02(49) below screening criteria.   
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One detection of a pesticide [4,4’-DDT, 6,400 µg/kg at PI-035-01(48)] was observed above its residential-

use PRG of 1,700 µg/kg.  Dieldrin (7.2 J µg/kg) and 4,4’-DDT (6,400 µg/kg) also exceeded their soil to 

groundwater screening values (0.2 and 2,000 µg/kg, respectively).  Detections of 4,4’-DDT and its 

breakdown product 4,4’-DDE (maximum concentrations of 6,400 and 720 µg/kg, respectively) exceeded 

their ESV of 2.5 µg/kg.  Dieldrin (7.2 J µg/kg) also exceeded its ESV of 0.5 µg/kg.   

 

Two PCBs were detected in the soil at SWMU 35.  Aroclor-1254 and -1260 were identified in all three soil 

samples, with the maximum concentrations of 1,500 µg/kg and 780 J µg/kg, respectively, at 

PI-035-01(48).  All Aroclor detections exceeded or were equal to the PCB residential-use soil PRGs 

(220 µg/kg) and ESV (20 µg/kg). 

 

Pesticides were likely used at SWMU 35 for insect control due to its use as an industrial area.  

Additionally, pesticides and PCBs may have been stored at SWMU 35 at one time.  Operations at SWMU 

35 were started in 1964, 8 years prior to U.S. EPA’s 1972 ban of the use of 4,4’-DDT and 13 years prior 

to the 1977 ban of the manufacture of PCBs.  4,4’-DDE, 4,4’-DDT, dieldrin, Aroclor-1254, and Aroclor-

1260 are considered to be persistent chemicals and would be expected to remain for an extended period 

of time.  Degradation soil half lives have been reported from 2 to 15.6 years for 4,4’-DDE and 4,4’-DDT 

and 175 days to 3 years for dieldrin (Howard, 1991).  Both pesticides and PCBs undergo extensive 

adsorption to soil and are not highly soluble.  At SWMU 35, erosion of contaminated soil to the south 

would be expected to be a primary transport mechanism. 

 

Under current industrial conditions, chemicals in SWMU 35 soil do not pose a significant threat to human 

health.  Concentrations of 4,4’-DDE, 4,4’-DDT, dieldrin, Aroclor-1254, and Aroclor-1260 may present 

potential risks to terrestrial plants and soil invertebrates.  Based on the size of the area available for 

foraging, it is unlikely that these chemicals may pose a risk to higher food-chain receptors. 

 

9.6.1.4 Inorganics 

Three soil samples (PAI-35-SS-04, PAI-35-SS-05, and PAI-35-SS-06) were collected in December 1999 

in the area where lead-acid batteries were once stored at SWMU 35.  The samples were analyzed for 

TAL inorganics, tin, and cyanide.  Of the inorganics detected, only one detection of zinc (10.8 mg/kg) and 

one detection of selenium (2.7 mg/kg) exceeded established soil background levels found at MCRD 

Parris Island.  Of these two detections, only selenium slightly exceeded its soil ESV (0.81 mg/kg) and soil 

to groundwater screening value (0.3 mg/kg).  These results indicate that past storage of lead-acid 

batteries at SWMU 35 has not impacted the soil of the site. 

 

In the three soil samples collected in 1995, 17 inorganics (excluding the macronutrients calcium, 

magnesium, potassium, and sodium) were detected.  Of these inorganics, aluminum and vanadium 
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concentrations were detected below established MCRD Parris Island soil background values in all three 

samples.  The 15 remaining inorganics were detected at concentrations above soil background values.  

These detections are presented in Figure 9-2. 

 

The detections of arsenic at PI-035-02(48) and PI-035-03(50) (1.8 and 2.9 mg/kg, respectively) exceeded 

the residential-use soil PRG of 0.39 mg/kg.   However, arsenic was only detected at a factor of 2.1 times 

its established background concentration in soil.  No other inorganic analyte exceeded a residential-use 

PRG.   

 

Six inorganic analytes exceeded soil to groundwater screening values.  These analytes are antimony 

(maximum HQ of 2.9), arsenic (2.9), cadmium (11.3), chromium (8.7), selenium (2.3), and silver (1.3).  

were detected in soil above soil to groundwater migration screening values.  Of these inorganics, only 

antimony was a detected in SWMU 35 groundwater slightly above a groundwater criterion.  Additionally, 

arsenic, chromium, and selenium were detected in soil within a factor of 3 times established soil 

background concentrations. 

 

Detections of nine inorganic analytes exceeded ESVs.  These analytes are cadmium (maximum HQ of 

2.8), chromium (43.3), copper (1.7), iron (42.7), lead (3.3), manganese (2.5), mercury (3.1), silver (1.3), 

and zinc (7.4).  Chromium, iron, manganese, and mercury were all detected within a factor of 3 times 

established soil background concentrations.  Within the boundaries of SWMU 35, limited terrestrial 

habitat is available.  If concentrations of these analytes were to migrate (e.g., erode) off site at these 

concentrations, potential risks to vegetation and terrestrial invertebrates may be present.  However, 

dispersion of these chemicals would be expected if they were to migrate off site.  Except for mercury, 

these inorganics do not biomagnify in the food chain; therefore, effects to upper food-chain receptors 

from these inorganic analytes are unlikely.  

 

9.6.2 Groundwater 

The analytical results from monitoring well PAI-35-GW-01-01 are summarized in Table 9-2.  This table 

also provides a comparison of the detected concentrations to pertinent human health screening criteria 

(U.S. EPA Region 9 tapwater PRGs and federal MCLs/SMCLs).  Tapwater PRGs consist of groundwater 

concentrations equal to the lower of the ILCR of 1.0E-06 or a HQ of 1.0 for noncarcinogenic risk under 

the potable water use scenario.  Detected concentrations are also compared to U.S. EPA Region 4 

surface water ESVs (fresh water).  Based on the low salinity of SWMU 35 groundwater, freshwater ESVs 

were used for screening purposes.  This ecological screening assumes that ecological receptors are 

exposed to the groundwater concentration of the chemical upon its discharge to surface water.  However, 

this screening is a conservative comparison because it assumes that no dispersion of the chemical 

occurs during discharge to surface water. 
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In accordance with the work plan, the groundwater sample was analyzed for TAL metals, tin, and 

cyanide.  Of the inorganics that were detected, only antimony exceeded a screening criterion.  The 

antimony concentration (6.3 µg/L) slightly exceeded its MCL of 6 µg/L.  No other inorganic detection 

exceeded a human health or ecological screening criterion.  Given that groundwater contamination is 

minor, SWMU 35 groundwater will not be considered further. 

 

9.7 SOIL EXCAVATION AND DISPOSAL 

Kemron Environmental Services, Inc. implemented the soil excavation and disposal beginning on January 

3, 2005 as outlined in the Interim Measures Work Plan prepared on September 20, 2004.  Activities at the 

site included excavation of six inches of soil from the ground surface in an area six feet wide by the full 

length of the asphalt pad at the rear of the asphalt area (Figure 9-3). In addition there was a 3 foot by 

3 foot location indicated by sample #16 on Figure 9-3 that was excavated to 6 inches deep.  The extent of 

soil removal was completed under the direction of the ROICC.   Dump trucks hauled the excavated soil to 

the Hickory Hill landfill.  Soil samples were collected following excavation.  The soil results were 

compared with the ESVs and the PRGs as presented in Table 9-3.  No additional excavation or sampling 

was directed by the ROICC.  The 3 foot by 3 foot location near sample #16 was not backfilled since the 

contour of the open excavation promoted storm water drainage via the drainage ditch located at the 

southeast corner of the asphalt area.  Seeding and mulching was completed in the area of excavation for 

erosion control as shown in Photos 9-1 and 9-2.   

 

9.8 CONCLUSIONS/RECOMMENDATIONS 

In the six soil samples collected at SWMU 35, three VOCs, seven SVOCs, seven pesticides, and two 

PCBs were detected.  Of these detections, chloroform, di-n-butyl phthalate, 4,4’-DDE, 4,4’-DDT, dieldrin, 

Aroclor-1254, and Aroclor-1260 were detected above a human health and/or ecological screening 

criterion.  Additionally, of the 17 inorganics detected (excluding macronutrients), antimony, arsenic, 

cadmium, chromium, copper, iron, lead, manganese, mercury, selenium, silver, and zinc were detected at 

concentrations above background and a human health and/or ecological screening criterion.    

 

In the three soil samples collected in 1999 in the area where lead-acid batteries were once stored, only 

one detection of selenium slightly exceeded an ecological and soil to groundwater screening criterion.  

These results indicate that past storage of lead-acid batteries at SWMU 35 has not impacted the soil of 

the site. 
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In most cases, the maximum concentration of detected compounds in soil was observed in sample 

PI-005-03(50), located in a depression in the southwestern corner of the site.  Given the industrial setting 

of SWMU 35, chemicals in SWMU 35 soil do not pose a significant threat to human health. 

 

Three pesticides, two PCBs, and several inorganics are present in SWMU 35 soil that may pose potential 

effects to ecological receptors.  If concentrations of these analytes were to migrate (e.g., erode) off site, 

potential risks to vegetation and terrestrial invertebrates may be present.  However, dispersion of these 

chemicals would be expected if they were to migrate off site.  Most of the inorganics do not biomagnify in 

the food chain; therefore, effects to upper food-chain receptors from these inorganic analytes are unlikely.  

Based on the size of the area available for foraging, it is unlikely that organics may pose potential risks to 

higher food-chain receptors. 

 

Six compounds were detected in soil above soil to groundwater screening criteria; but, of the inorganics 

detected in groundwater, only one detection of antimony exceeded groundwater screening criteria.  The 

antimony concentration (6.3 µg/L) slightly exceeded the MCL of 6 µg/L. 

 

During a team meeting on April 15, 2007, a discussion regarding the closure of Site 35 took place.  Site 

35 is considered an active RCRA unit due to a less than 90 day storage area located within the Site and 

the shelter and has achieved containment.  The storage area will not be closed until MCRD closure.  In 

order to separate the storage area from Site 35 it was suggested that a fence be placed around the 

storage area.   

 

No action/no further action is recommended at this time.1   

 

 
1 No-action is equivalent to the RCRA term of “no-further action” and has been added at the request of 

SCDHEC. 



TABLE 9-1

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SWMU 35 - DRMO SALVAGE STORAGE YARD

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2

REGION 9 EPA SSLs EPA SSLs
RESIDENTIAL-USE MIGRATION MIGRATION TO

SOIL PRGs(4) TO AIR(5) GW (DAF 1)(5)

Volatile Organic Compounds (μg/kg)
CARBON TETRACHLORIDE 3  J ND ND NA 240 300 3 1000000
CHLOROFORM 3  J 2  J ND NA 240 300 30 1
TETRACHLOROETHENE 3  J ND ND NA 5700 11000 3 10
Semivolatile Organic Compounds (μg/kg)
BENZO(B)FLUORANTHENE ND ND 66  J NA 620 NA 200 NA
BUTYL BENZYL PHTHALATE ND ND 150  J NA 12000000 930000 (sat) 800000 NA
CHRYSENE ND ND 55  J NA 62000 NA 8000 NA
DI-N-BUTYL PHTHALATE ND 5100 ND NA 6100000 2300000 270000 200
FLUORANTHENE ND 42  J 85  J NA 2300000 NA 210000 100
PHENANTHRENE ND ND 30  J NA NA NA NA 100
PYRENE ND 35  J 64  J NA 2300000 NA 210000 100
TOTAL PAHs 0 77 300 NA NA NA NA 1000
Pesticides/PCBs (μg/kg)
4,4'-DDE 720 160 44 31.6 1700 NA 3000 2.5
4,4'-DDT 6400 500 310 34.5 1700 NA 2000 2.5
ALPHA-CHLORDANE ND ND 17 13.9 1600(7) 20000(7) 500(7) NA
AROCLOR-1254 1500 690 310 NA 220 NA NA 20
AROCLOR-1260 780  J 220  J 360  J NA 220 NA NA 20
DIELDRIN ND 7.2  J ND NA 30 1000 0.2 0.5
ENDOSULFAN I ND ND 4  J 4.7 370000 NA 900 NA
ENDRIN ALDEHYDE ND 7.6  J 20 NA 18000 NA NA NA
GAMMA-CHLORDANE ND ND 15 13.2 1600(7) 20000(7) 500(7) NA
Inorganics (mg/kg)
ALUMINUM 2740 2710 3600 7270 76000 NA NA 50
ANTIMONY ND ND 0.87 NA 31 NA 0.3 3.5
ARSENIC 1.8 1.1 2.9 1.4 0.39 NA 1 10
BARIUM 30 13.2 17.4 23.6 5400 690000 82 165
CADMIUM 4.5 ND 3.9 NA 37 1300 0.4 1.6
CALCIUM 456 6340 700 766.3 NA NA NA NA
CHROMIUM 5.9 8.3 17.3 6.2 210(8) 270(8) 2(8) 0.4
COBALT 0.51 0.69 2.1 0.4 4700 NA NA 20

PI-035-01(48)(1) PI-035-02(49)(1) PI-035-03(50)(1)

EPA REGION 4 
ECOLOGICAL 
SCREENING 
CRITERIA(6)

CONSTITUENT
SOIL SAMPLE RESULTS - 1995

ESTABLISHED 
MCRD PI SOIL 
BACKGROUND  

VALUES(3)

HUMAN HEALTH SCREENING CRITERIA

COBALT 0.51 0.69 2.1 0.4 4700 NA NA 20
COPPER 22.4 13 68.9 1.5 2900 NA NA 40
IRON 2340 4050 8540 3920 23000 NA NA 200
LEAD 33.9 59.2 166 12.5 400 NA NA 50
MAGNESIUM 211 263 219 515 NA NA NA NA
MANGANESE 94.8 66.6 246 128.5 1800 NA NA 100
MERCURY 0.14 0.15 0.31 0.11 23 10 NA 0.1
NICKEL 4.5 3.4 6 1.8 1600 13000 7 30
POTASSIUM 81.3 174 108 312.7 NA NA NA NA
SELENIUM ND ND 0.69 0.3 390 NA 0.3 0.81
SILVER ND 2.6 ND ND 390 NA 2 2
SODIUM ND ND 44.5 240.8 NA NA NA NA
VANADIUM 4.3 3.7 8.4 9.5 550 NA 300 2
ZINC 156 123 368 9.7 23000 NA 620 50



TABLE 9-1

SURFACE SOIL ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SWMU 35 - DRMO SALVAGE STORAGE YARD

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 2 OF 2

EPA REGION 9 EPA SSLs EPA SSLs
RESIDENTIAL MIGRATION MIGRATION TO
SOIL PRGs(4) TO AIR(5) GW (DAF 1)(5)

Inorganics (mg/kg)
ALUMINUM 3910 4010 3400 7270 76000 NA NA 50
BARIUM 10  J 10.2  J 8.5  J 23.6 5400 690000 82 165
CALCIUM 68.2 61.4 43.7 766.3 NA NA NA NA
CHROMIUM 3.4 3 2.8 6.2 210(8) 270(8) 2(8) 0.4
IRON 2150 2050 1730 3920 23000 NA NA 200
LEAD 3.3 3.5 4.3 12.5 400 NA NA 50
MAGNESIUM 199  J 180  J 148  J 515 NA NA NA NA
MANGANESE 23.1  J 29.1  J 23.7  J 128.5 1800 NA NA 100
MERCURY ND 0.08 0.06 0.11 23 10 NA 0.1
NICKEL 1.7 1.5 1.6 1.8 1600 13000 7 30
POTASSIUM ND ND 160 312.7 NA NA NA NA
SELENIUM ND ND 2.7 0.3 390 NA 0.3 0.81
SODIUM 20.8 ND 16.6 240.8 NA NA NA NA
VANADIUM 3.4 2.8 2.3 9.5 550 NA 300 2
ZINC 10.8 5.8 3.8 9.7 23000 NA 620 50

Notes:

1 - Sampling Date: December 12, 1995.
2 - Sampling Date: December 16, 1999. 
3 - Tetra Tech NUS Inc., MCRD Parris Island Site 3 Remedial Investigation (RI)/RCRA Facilities Investigation (RFI), 1999c. Please note that background equals two times the mean concentration of background samples.  
     The calculation represents an approximate upper bound of normal metal distribution in media.  
4 - U.S. EPA Region 9 Preliminary Remediation Goals, November 2000.  (Cancer benchmark value = 1 x 10-6, HI = 1.0.)
5 - U.S. EPA Soil Screening Level Guidance: Technical Background Document.  May, 1996.
6 - U.S. EPA Ecological Risk Assessment at Military Bases: Process Considerations, Timing of Activities and Inclusion of Stakeholders, December 22, 1998.
7 - Value for chlordane.
8 - Value for total chromium.

Blackened cells indicate an exceedance of background concentrations and human health and/or ecological screening criteria.

ND = Nondetect

PAI-35-SS-06-01(2)

EPA REGION 4 
ECOLOGICAL 
SCREENING 
CRITERIA(6)

CONSTITUENT
SOIL SAMPLE RESULTS - 1999

ESTABLISHED 
MCRD PI SOIL 
BACKGROUND  

VALUES(3)

HUMAN HEALTH SCREENING CRITERIA

PAI-35-SS-04-01(2) PAI-35-SS-05-01(2)

NA = Not Applicable/Not Available



TABLE 9-2

GROUNDWATER ANALYTICAL RESULTS (POSITIVE DETECTIONS)
SWMU 35 - DRMO SALVAGE STORAGE YARD

MCRD PARRIS ISLAND, SOUTH CAROLINA

EPA REGION 9
TAP WATER

RBCs(2)

Inorganics (μg/L)
ANTIMONY 6.3 15 6 160
BARIUM 13.5 2600 2000 NA
CALCIUM 6260 NA NA NA
POTASSIUM 924 NA NA NA

Notes:

1 - Sampling Date: December 14, 1999.
2 - U.S. EPA Region 3 Risk-Based Concentration Table, April 12, 1999.  (Cancer benchmark value = 1 x 10-6, HI = 1.0.)
3 - U.S. EPA Drinking Water Regulations and Health Advisories, Summer 2000.
4 - U.S. EPA Ecological Risk Assessment at Military Bases:  Process Considerations, Timing of Activities and Inclusion of 
     Stakeholders, December 22, 1998.  Freshwater - chronic.

Bold data values indicate an exceedance of human health screening criteria.

NA = Not Applicable/Not Available

EPA REGION 4 
SURFACE WATER 

ESVs(4)

CONSTITUENT
PAI-35-GW-01-01(1)

SAMPLE RESULTS HUMAN HEALTH SCREENING CRITERIA

FEDERAL MCLs(3)



TABLE 9-3 
 

SOIL DETECTIONS ABOVE THE ECOLOGICAL SCREENING VALUES  
SWMU 35 - DRMO SALVAGE STORAGE YARD 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
 

Constituent ESVs 
(mg/kg) 

PRGs 
(mg/kg) 

PA
I-3

5-
SS

-0
7-

01
 

PA
I-3

5-
SS

-0
8-

01
 

PA
I-3

5-
SS

-0
9-

01
 

PA
I-3

5-
SS

-1
0-

01
 

PA
I-3

5-
SS

-1
1-

01
 

PA
I-3

5-
SS

-1
2-

01
 

PA
I-3

5-
SS

-1
3-

01
 

PA
I-3

5-
SS

-1
4-

01
 

PA
I-3

5-
SS

-1
5-

01
 

PA
I-3

5-
SS

-1
6-

01
 

INORGANICS 
Aluminum 50 76,000 4,830 3,460 3,310 3,040 4,040 4,690 4,860 3,740 2,570 4,920 
Cadmium 1.6 37 2.62 - - - 2.6 - - - 2.18 - 
Chromium 0.4 210 4.78 3.45 3.09 3.36 3.74 3.5 3.11 3.25 2.69 5.27 
Iron 200 23,000 2,820 2,190 2,150 2,270 2,530 2,570 2,100 2,180 1,700 2,120 
Selenium 0.81 390 - - - - - - - - 1.63 - 
Vanadium 2 550 4.44 3.59 3.32 3 3.48 3.66 2.77 2.93 2.64 4.31 
Zinc 50 23,000 128 - - - 61.9 - - - 69.8 - 
CHLORINATED HYDROCARBONS 
PCBs (total) 0.02 22 0.235 0.134 0.036 0.0882 0.113 0.228 - 0.0237 0.075 0.102 
PESTICIDES 
DDT/DDE/DDD (total) 0.0025 2.4 0.868 0.566 0.03 0.222 0.023 0.0363 0.0114 0.0228 0.0935 0.472 
Total Pesticides 0.1 - 0.868 0.566 0.03 0.222 0.023 0.0363 0.0114 0.0228 0.0963 0.472 

 
ESV = Ecological Screening Values, USEPA Region IV. 
PRGs = Preliminary Remediation Goals, USEPA Region IX. 
Shaded cells indicate the highest detection found. 







Photograph 9-1:  Mulch Placement After Removal 

Photograph 9-2:  Mulching Complete 
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