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1 .o DECLARATION FOR THE INTERIM RECORD OF DECISION 

1.1 SITE NAME AND LOCATION 

Site/Solid Waste Management Unit (SWMU) 3, Causeway Landfill, is located in the northwestern portion of 

Marine Corps Recruit Depot (MCRD) Parris Island and is an integral part of a causeway connecting Horse 

island and Parris island. The causeway is currently covered with 1 to 2 feet of vegetated soil over tiost of 

its length. The causeway is a primarily gravel, two-lane road overlying layers of solid waste, fill dirt, and 

debris constructed through a tidal marsh of the Broad River (across Ribbon Creek). The causeway is 

approximately 10 acres in size, 4,000 feet long, 100 feet wide, and 3 to 10 feet high (above the pond 

surface). The sides of the causeway are variable and conditions include riprap, vegetated soil cover, and 

eroded wastes. Site/SWMU 3 (Site 3) functioned as the major disposal area for trash and other materials 

discarded in dumpsters around the MCRD during most of the period between 1960 and 1972. 

The Super-fund site identification number for MCRD Parris Island is 0403488. The U.S. EPA identification 

number is SC61 70022762. 

,f- 1.2 STATEMENT OF PURPOSE AND BASIS 

This Interim Record of Decision (ROD) document presents a planned interini response action for site 3 at 

the MCRD Parris Island, South Carolina. This interim remedial action is the first action being taken at Site 3 

and will specifically address buried wastes and contaminated soil at the site. Some of the contaminated 

sediments at Site 3 will also be addressed as part of the bank stabilization portion of this interim remedy. A 

final ROD for the site will specifically address those actions intended to address all remaining contaminated 

sediments at the site. 

This Interim ROD was developed in accordance with the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) as amended by the Superfund Amendments and 

Reauthorization Act (SARA), the National Contingency Plan (NCP). The decision is based on information 

contained within the site’s Administrative Record, which is on file at the Beaufort County Public Library’s 

Headquarters Location, 311 Scott Street, Beaufort, South Carolina, 29902. The U.S. Environmental 

Protection Agency (U.S. EPA) Region 4 and the state of South Carolina concur with this interim response. 

1.3 ASSESSMENT OF THE SITE 

A remedial investigation (RI) was conducted at Site 3 from May to September.1998 and in August 1999 

* retra Tech, NUS, Inc. (TtNUS), 19991. The human health risk assessment (HHRA) which was done as 
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Marine Corps Recruit Depot (MCRD) Parris Island and is an integral part of a causeway connecting Horse 

Island and Parris Island. The causeway is currently covered with 1 to 2 feet of vegetated soil over most of 

its length. The causeway is a primarily gravel, two-lane road overlying layers of solid waste, fill dirt, and 

debris constructed through a tidal marsh of the Broad River (across Ribbon Creek). The causeway is 

approximately 10 acres in size, 4,000 feet long, 100 feet wide, and 3 to 10 feet high (above the pond 

surface). The sides of the causeway are variable and conditions include riprap, vegetated soil cover, and 

eroded wastes. Site/SWMU 3 (Site 3) functioned as the major disposal area for trash and other materials 

discarded in dumpsters around the MCRD during most of the period between 1960 and 1972. 

The Superfund site identification number for MCRD Parris Island is 0403488. The U.S. EPA identification 

number is SC6170022762. 

1.2 STATEMENT OF PURPOSE AND BASIS 

This Interim Record of Decision (ROD) document presents a planned interim response action for Site 3 at 

the MCRD Parris Island, South Carolina. This interim remedial action is the first action being taken at Site 3 

and will specifically address buried wastes and contaminated soil at the site. Some of the contaminated 

sediments at Site 3 will also be addressed as part of the bank stabilization portion of this interim remedy. A 

final ROD for the site will specifically address those actions intended to address all remaining contaminated 

sediments at the site. 

This Interim ROD was developed in accordance with the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) as amended by the Superfund Amendments and 

Reauthorization Act (SARA), the National Contingency Plan. (NCP). The decision is based on information 

contained within the site's Administrative Record, which is on file at the Beaufort County Public Library's 

Headquarters Location, 311 Scott Street, Beaufort, South Carolina, 29902. The U.S. Environmental 

Protection Agency (U.S. EPA) Region 4 and the state of South Carolina concur with this interim response. 

1.3 ASSESSMENT OF THE SITE 

A remedial investigation (RI) was conducted at Site 3 from May to Septe~ber 1998 and in August 1999 

[Tetra Tech, NUS, Inc. (TtNUS), 1999]. The human health risk assessment (HHRA) which was done as 
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part of the RI examined current risks associated with Depot maintenance and construction workers possibly 

being exposed to contaminated media and potential risks-posed to recreational users (fisherman) through i”h* 

ingestion of fin fish and shetifish harvested from the surface waters adjacent to Site 3. These situations 

represent the most sensitive receptor and conservative risk estimates’for Site 3. The HHRA evaluated both 

cancer and noncancer risks. 

As presented in the RI, the estimated incremental lifetime cancer risk (ILCR) to construction workers and 

maintenance workers exceeded one in one million (1 .OE-06) but was less than one in 10,000 (1 .OE-04). 

These risks are within U.S. EPA’s acceptable risk target range. Noncarcinogenic risk estimates [hazard 

indices (HIS)] for both the construction worker and the maintenance worker were less than 1 .O, indicating 

that toxic effects would not be anticipated. 

Risks calculations associated with recreational fishing adjacent to the site were based on current (1998) 

surface water and sediment data, as well as biota data collected in 1991. Based on a comparison of 

1991 biota results to U.S. Food and Drug Administration criteria, it has been determined that consumption 

of fin fish and shellfish near the site would not pose a threat to human health. However, the 1991 biota 

results were also used to calculate risks to human health under U.S. EPA guidance using a frequent 

consumer (daily - default) and occasional consumer (once per week) of fish from the site. Using these 

data and these more conservative scenarios for noncarcinogenic risks, a potentially significant risk to /I, 

human health (HI equals 18) was possible for the hypothetical frequent fish consumer but not for the 

occasional consumer. ILCR estimates under both scenarios were within the acceptable U.S. EPA risk 

range of 1 .OE-04 to 1 .OE-06. 

The 1998 surface water and sediment data were also used to estimate risk to human health through 

theoretical partitioning of contaminants to fish and human consumption of the fish. Under the most 

stringent scenario (frequent fish, consumer and maximum concentrations), the ILCR exceeded 1 .OE-04 

and noncarcinogenic risks were greater than 1 .O. These risk estimates are higher than acceptable U.S. 

EPA risk criteria. Polynuclear aromatic hydrocarbons (PAHs), pesticides, polychlorinated biphenyls 

(PCBs), and arsenic were the main contributors to risk. However, under believed typical site conditions 

(average concentrations and occasional fish consumption) and potential site conditions [frequent (daily) 

consumption], ILCR estimates were within the acceptable risk ranges. The remedial decision, however, 

took into account the more conservative approach and takes into account the impact to human receptors. 

An ecological risk assessment (ERA) was also completed for Site 3 where potential impacts were 

considered for benthic receptors, soil invertebrates, terrestrial and aquatic plants, terrestrial receptors, 

and aquatic receptors. 
.f---.. 

I 
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results were also used to calculate risks to human health under U.S. EPA guidance using a frequent 

consumer (daily - default) and occasional consumer (once per week) of fish from the site. Using these 

data and these more conservative scenarios for noncarcinogenic risks, a potentially Significant risk to 

human health (HI equals 18) was possible for the hypothetical frequent fish consumer but not for the 

occasional consumer. ILCA estimates under both scenarios were within the acceptable U.S. EPA risk 

range of 1.0E-04 to 1.0E~06. 

The 1998 surface water and sediment data were also used to estimate risk to human health through 

theoretical partitioning of contaminants to fish and human consumption of the fish. Under the most 

stringent scenario (frequent fish consumer and maximum concentrations), the ILCA exceeded 1.0E-04 

and noncarcinogenic risks were greater than 1.0. These risk estimates are higher than acceptable U.S. 
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(PCBs), and arsenic were the main contributors to risk. However, under believed typical site conditions 

(average concentrations and occasional fish consumption) and potential site conditions [frequent (daily) 

consumption], ILeR estimates were within the acceptable risk ranges. The remedial decision, however, 

took into account the more conservative approach and takes into account the impact to human receptors. 

An ecological risk assessment (ERA) was also completed for Site 3 where potential impacts were 

considered for benthic receptors, soil invertebrates, terrestrial and aquatic plants, terrestrial receptors, 

and aquatic receptors. 
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The initial ecqlogical risk screening detemined that the maximum concentrations of pesticides, PCBs, 

f”4. .’ PAHs, and several metals, including arsenic, lead, mercury, vanadium, and zinc, exceed U.S. EPA 

,Region 4 screening values, indicating that’these chemicals are chemicals of potential concern (COP&). 

In addition, several other chemicals ,were identified as COPCs because of the lack of screening criteria. 

Food-chain modeling was also conducted in the ERA. The food-chain modeling evaluated nine 

representative receptors and found that the majority of the initial COPCs did not represent a threat to site 

receptors even under a worst-case scenario (organisms constantly exposed to maximum concentrations). 

Chemicals that pose potential risks under this scenario [chemicals where hazard quotients (HQs) for no- 

observabte-adverse-effects levels (NOAELs) exceed 1 .O] consist of PCBs, pesticides, and several metals. 

The food-chain modeling found that under more realistic conditions that consider mean chemical 

concentrations, the list of chemicals in which the HQs for NOAELs exceed 1 .O was reduced. 

In addition to the risks posed to human health and the environment under current conditions, the potential 

exists for the structural failure of the sides of the causeway. This occurrence would result in a release of 

landfill material into the surrounding sediment and surface water. As a result, the interim response action 

selected in this Interim Record of Decision is necessary to protect the public health or weifare or the 

environment from actual or threatened releases of hazardous substances into the environment. 

,P 
,1.4 DESCRIPTION OF THE SELECTED INTERIM REMEDY 

The proposed interim remedial action for Site 3 would consist of the following actions. 

l The sides of the causeway will be stabilized with regrading, vegetation, riprap, and/or gabions. These 

actions will also minimize waste and soil erosion into the environment resulting from water runoff, 

waves, and/or wind. 

l Soil will be also be added to the top and sides of the causeway to ensure that a minimum of 2 feet of 

compacted cover is present over waste material in order to comply with federal and South Carolina 

landfill regulations. The 2 feet of soil cover over wastes will protect human he&h by reducing the ILCR 

level to l.OE-06 or less. In other areas of the causetiay, 1 foot of additional soil cover will be placed. 

The additional soil cover will be added to protect terrestrial wildlife. These two actions will result in 

additional soil cover over approximately two-thirds of the causeway’s length. The balance of the 

causeway waste is currently covered by at least 2 feet of cover soil. 

l After the sides of the causeway are stabilized and the soil cover has been placed, a paved road will be 

constructed that will reduce precipitation infiltration into the waste and reduce erosion of cover material. 

Also, adjacent sediment will be re-characterized. 
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The initial ecological risk screening determined that the maximum concentrations of pesticides, PCBs, 

PAHs, and several metals, including arsenic, lead, m~rcury, vanadium, and zinc, exceed U.S. EPA 

,Region 4 screening values, indicating that'these chemicals are chemicals of. potential concern (COPCs). 

In addition, several other chemicals ,were identified as COPCs because of the lack of screening criteria. 

Food-chain modeling was also conducted in the ERA. The food-chain modeling evaluated nine 

representative receptors and found that the majority of the initial COPCs did not represent a threat to site 

receptors even under a worst-case scenario (organisms constantly exposed to maximum concentrations). 

Chemicals that pose potential risks under this scenario [chemicals where hazard quotients (HQs) for no

observable-adverse-effects levels (NOAELs) exceed 1.0] consist of PCBs, pesticides, and several metals, 

The food-chain modeling found that under more realistic conditions that consider mean chemical 

concentrations, the list of chemicals in which the HQs for NOAELs exceed 1.0 was reduced, 

In addition tp the risks posed to human health and the environment under current conditions, the potential 

exists for the structural failure of the sides of the causeway. This occurrence would result in a release of 

landfill material into the surrounding sediment and surface water. As a result, the interim response action 

selected in this Interim Record of Decision is necessary to protect the public health or welfare or the 

environment from actual or threatened releases of hazardous substances into the environment. 

1.4 DESCRIPTION OF THE SELECTED INTERIM REMEDY 

The proposed interim remedial action for Site 3 would consist of the following actions. 

• The sides of the causeway will be stabilized with regrading, vegetation, riprap, and/or gabions. These 

actions will a:lso minimize waste and soil erosion into the environment resulting from water runoff, 

waves, and/or wind. 

• Soil will be also be added to the top and sides of the causeway to ensure that a minimum of 2 feet of 

compacted cover is present over waste material in order to comply with federal and South Carolina 

landfill regulations. The 2 feet of soil cover over wastes will protect human health by reducing the ILCR 

level to 1.0E-06 or less. In other areas of the causeway, 1 foot of additional soil cover will be placed. 

The additional soil cover will be added to protect terrestrial wildlife. These two actions will result in 

additional soil cover over approximately two-thirds of the causeway's length. The balance of the 

causeway waste is currently covered by at least 2 feet of cover soil. 

• After the sides of the causeway are stabilized and the soil cover has been placed, a paved road will be 

(\ constructed that will reduce precipitation infiltration into the waste and reduce erosion of cover material. 

Also, adjacent sediment will be re-characterized. 
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. Land-use controls (LUCs) will be implemented to control exposure pathways to contaminants. Long- 

term monitoring will consist of annual groundwater testing for the first 5 years. A m-evaluation of the 

site will be performed every 5 years to determine whether changes to the site restrictions and 

monitoring frequency will be required. Periodic inspections tiill be conducted to ensure the longterm 

integrity of the remedy and effectiveness of the LUCs. 

By separate Memorandum of Agreement (MOA) with U.S. EPA and the South Carolina Department of 

Health and Environmental Control (SCDHEC), MCRD Parris Island, on behalf of the Department of the 

Navy, agreed to implement base-wide, certain periodic site inspection, condition certification and agency 

notification procedures designed to ensure the maintenance by Depot personnel of any site-specific LUCs 

deemed necessary for future protection of human health and the environment. A fundamental premise 

underlying execution ‘of that agreement was that through the Navy’s substantial good-faith compliance 

with the procedures called for therein, reasonable assurances would be provided to U.S. EPA and 

SCDHEC as to the permanency of those interim or final site remedies which included the use of specific 

LUCs. Pursuant to this MOA, the Depot has developed a Land Use Control lmplementation Plan 

(LUCIP). That LUClP is the site-specific document that details the implementation of LUCs for Site 3 for the 

purposes of protecting human health and the environment under existing and potential future conditions. 

The Site 3 LUCIP is presented in Appendix A of this interim ROD. /a-. 

Quarterly visual inspections and reviews will be conducted for the purposes of verifying that all necessary 

LUCs have been implemented and are being properly maintained. An annual report will be prepared and 

forwarded to U.S. EPA and SCDHEC signed by the Depot Commanding General (with copy to 

SOUTHNAVFACENGCOM), certifying the continued retention of all implemented LUCs associated with 

Site 3. 

Although the terms and conditions of the aforementioned MOA are not specifically incorporated or made 

enforceable herein by reference, it is understood and agreed by the Navy, U.S. EPA and SCDHEC that 

the contemplated permanence of the remedy reflected herein shall be dependent upon the Depot’s 

substantial good-faith compliance with the specific LUC maintenance commitments reflected therein. 

Should such compliance not occur or should the MOA be terminated, it is understood that the 

protectiveness of the remedy concurred in may be reconsidered. and that additional measures may need 

to be taken to adequately ensure necessary future protection of human health and the environment. . 

1.5 STATUTORY DETERMINATIONS 

This interim action is protective of human health and the environment in the short term and is intended to -cb, 

provide adequate protection until a final ROD is signed: complies with those federal and state requirements 
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• Land-use controls (LUGs) will be imple~ented to control exposure pathways to contaminants. Long

term monitoring will consist of annual groundwater testing for the first 5 years. A re-evaluation of the 
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SCDHEC as to the permanency of those interim or final site remedies which included the use of specific 

LUCs. Pursuant to this MOA, the Depot has developed a Land Use Control Implementation Plan 

(LUCIP). That LUCIP is the site-specific document that details the implementation of LUCs for Site 3 for the 

purposes of protecting human health and the environment under existing and potential future conditions. 

The Site 3 LUCIP is presented in Appendix A of this interim ROD. __ -, 

Quarterly visual inspections and reviews will be conducted for the purposes of verifying that all necessary 

LUCs have been implemented and are being properly maintained. An annual report will be prepared and 

forwarded to U.S. EPA and SCDHEC signed by the Depot Commanding General (with copy to 

SOUTHNAVFACENGCOM), certifying the continued retention of all implemented LUCs associated with 

Site 3. 

Although the terms and conditions of the aforementioned MOA are not specifically incorporated or made 

enforceable herein by reference, it is understood and agreed by the Navy, U.S. EPA and SCDHEC that 

the contemplated permanence of the remedy reflected herein shall be dependent upon the Depot's 

substantial good-faith compliance with the specific LUC maintenance commitments reflected therein. 

Should such compliance not occur or should the MOA be terminated, it is understood that the 

protectiveness of the remedy concurred in may be reconsidered. and that additional measures may need 

to be taken to adequately ensure necessary future protection of human health and the environment. . 

1.5 STATUTORY DETERMINATIONS 

This interim action is protective of human health and the environment in th~ short term and is intended to~· 

provide adequate protection until a final ROD is signed; complies with those federal and state requirements 
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that are applicable or relevant and appropriate for this limited-scope action; and is cost-effective. This action 

is an interim solution only, and is not intended to utilize permanent solutions and alternative treatment (or 

resource recovery) technologies to the maximum extent practicable for Site 3. This action does not satisfy 

the statutory preference for remedies that employ treatment that reduces toxicity, mobility, or volume as a 

principal element because treatment of the wastes found. at the site was’ deemed to be impracticable. 

Instead, it was determined that a presumptive remedy approach providing for waste containment was more 

appropriate and adequately protective. Subsequent actions will address fully threats,, including 

contaminated sediments, posed by conditions at the site. Because this remedy will result in wastes 

remaining on-site above health-based levels, a review will be conducted to ensure that the remedy 

continues to provide adequate protection of human health and the environment within 5 years after 

commencement of the remedial action. Because this is an interim action ROD, review of this site and 

remedy will be ongoing as MCRD Parris lsland continues to develop remedial alternatives for Site 3. 

1.6 SIGNATURE AND SUPPORT AGENCY ACCEPTANCE OF THE REMEDY 

Signature S. A. Cheney 

Brigadier General 

Commanding General 

. 

Date 
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2.0 DECISION SUMMARY 

2.1 SITE NAME, LOCATION, AND DESCRIPTION 

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 2-l. MCRD Parris Island is the reception and recruit training facility for the, 

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

natibnwide. The Super-fund site identification number for MC,RD Parris Island is 0403488. The U.S. EPA 

identification number is SC6170022762. 

Site 3, Causeway Landfill, is located in the northwestern portion of MCRD Parris Island and is an integral 

pan of a causeway connecting Horse jsland and Parris Island, as shown in Figure 2-2. The causeway is 

currently covered with 1 to 2 feet of vegetated soil over most of its length. The causeway is a primarily 

gravel, two-lane road overlying layers of solid waste, fill dirt, and debris constructed through a tidal marsh of 

the Broad River (across Ribbon Creek). Site 3 is bounded to the northeast by a pond and to the southwest 

by tidal marsh. The causeway is approximately 10 acres in size, 4,000 feet long, 100 feet wide, and 3 to 10 

feet above the pond surface. The sides of the causeway are variable and conditions include riprap, 

vegetated soil cover, and eroded wastes. 

The Navy is the lead agency for this Interim ROD with the U.S. EPA Region 4 and South C&olina 

Department of Health and Environment Controls (SCHDEC) serving as support agencies. Representatives 

of National Oceanic and Atmospheric Administration (NOAA), South Carolina Department of Natural 

Resources (SCDNR), and U.S. Fish and Wildlife Service also serve as natural resource trustees. For 

cleanup efforts at all Navy and Marine Corps bases funds are requested from the Environmental 

Restoration, Navy (ER,N) appropriation. 

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Site 3 functioned as the major disposal area for trash and other materials discarded in dumpsters around 

the MCRD during most of the period between 1960 and 1972. Between 1960 and 1965, this landfill 

received approximately 75 percent of the solid waste generated by the Depot. The site was inactive 

between 1966 and 1968. Between 1969 and 1972, the site received all the Depot’s solid waste. The 

solid waste disposed at the site included empty pesticide containers, oily rags, spent absorbent, 

petroleum and chlorinated solvent sludge, perchjoroethylene still bottoms, mercury ‘amalgam and 

8 
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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 2-1. MCRD Parris Island is the reception and recruit training 1'acility for the. 

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

nationwide. The Superfund site identification number for MC.RD Parris Island is 0403488. The U.S. EPA 

identification number is SC6170022762. 

Site 3, Causeway Landfill, is located in the northwestern portion of MCRD Parris Island and is an integral 

part of a causeway connecting Horse Island and Parris Island, as shown in Figure 2-2. The causeway is 

currently covered with 1 to 2 feet of vegetated soil over most of its length. The causeway is a primarily 

gravel, two-lane road overlying layers of solid waste, fill dirt, and debris constructed through a tidal marsh of 

the Broad River (across Ribbon Creek). Site 3 is bounded to the northeast by a pond and to the southwest 

by tidal marsh. The causeway is approximately 10 acres in size, 4,000 feet long, 100 feet wide, and 3 to 10 

feet above the pond surface. The sides of the causeway are variable and conditions include riprap, 

vegetated soil cover, and eroded wastes. 

The Navy is the lead agency for this Interim ROD with the U.S. EPA Region 4 and South Carolina 

Department of Health and Environment Controls (SCHDEC) serving as support agencies. Representatives 

of National Oceanic and Atmospheric Administration (NOAA), South Carolina Department of Natural 

Resources (SCDNR), and U.S. Fish and Wildlife Service also serve as natural resource trustees. For 

cleanup efforts at all Navy and Marine Corps bases funds are requested from the Environmental 

Restoration, Navy (ER,N) appropriation. 

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Site 3 functioned as the major disposal area for trash and other materials discarded in dumpsters around 

the MCRD during most of the period between 1960 and 1972. Between 1960 and 1965, this landfill 

received approximately 75 percent of the solid waste generated by the Depot. The site was inactive 

between 1966 and 1968. Between 1969 and 1972, the site received all the Depot's solid waste. The 

solid waste disposed at the site included empty pesticide containers, oily rags, spent absorbent, 

petroleum and chlorinated solvent sludge, perchloroethylene still bottoms, mercury 'amalgam and 
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beryllium waste, PCB-contaminated oil, and metal shavings. in ‘1972, landfilling operations ceased at 
.---I 

Site 3. 

The causeway was constructed in two separate sections across a tidal marsh of the Broad River. One 

section began in the northeastern edge of Horse island and was built primarily with fill dirt taken from the 

borrow pits on Horse Island. Some solid wastes were also reportedly placed in this section of the 

causeway. The other section started near the southern end of Talasesa Street on Parris Island and was 

built with the solid waste mentioned in the previous paragraph and with fill dirt. Aerial photos taken in 

1951, 1965, and 1972 illustrate that the two sections of causeway gradually extended into the marsh until 

they met in 1972. At its completion in 1972, the causeway was approximately 10 acres in size, 4,000 feet 

long, 100 feet wide, and 10 feet high (above the water surface), with a gravel road surface and rip-rap 

sides overgrown with vegetation. Limited information is available concerning the presence and areal 

extent of fill material used to cover the landfill after disposal activities were discontinued in 1972. No 

landfill activity has taken place at Site 3 since 1972. 

Environmental investigations of Site 3 began in 1986. The following reports describe the results of 

investigations at Site 3 to date and are available in the MCRD Parris Island information repository: 

. 

. 

. 

. RFI/RI Report for Site/SWMU 3 - Causeway Landfill (TtNUS, 1999a). 

. 

Initial Assessment Study of MCRD Parris Island, South Carolina [Naval and Energy Environmental es, 

Support Activity (NEESA), 19861. 

Remedial Investigation (RI) Verification Step (McClelland Consultants, Inc., 1990). 

Jnterim RCRA Facility Assessment of United States Marine Corps, Recruit Depot Parris Island, 

South Carolina (Kearney, A.T., Inc., 1990). 

Extended Site Inspection Report - Causeway Landfill [ABB Environmental Services, Inc. (ABB-ES), 

19931. 

RCRA Facility Investigation (RFI)/RI Work Plan for Sites/SWMUs 1, 2, 3, and 15 and SWMU 41 

[Brown and Root Environmental (B&R Environment&l), 19981. 

Feasibility Study (FS)/Corrective Measures Study Report for Site/SWMU 3 - Causeway Landfill 

(TtNUS, 2000a). f--Y 

070009/P 2-2 CT0 0020 

REVISION 1 
SEPTEMBER 2000 
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borrow pits on Horse Island. Some solid wastes were also reportedly placed in this section of the 
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long, 100 feet wide, and 10 feet high (above the water surface), with a gravel road surface and rip-rap 
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. Proposed Plan for Soil Interim Remedial Action at Site/SWMU 3 - Causeway Landfill (TtNUS, 

2000b). 

2.3 HIGHLIGHTS OF COMMUNlTY PARTICIPATION 

On June 9, 2000, the Proposed Plan for Soil Interim Remedial Action at Site 3 was made available to the 

public in the Information Repository located at the Beaufort County Public Library’s Headquarters Location 

at 311 Scott Street, Beaufort, South Carolina 29902. This Proposed Plan recommended the following 

preferred remedy. 

. Installation of slope stabilization and erosion controls along the sides of the full length of the causeway 

. Placement of a soil cover over the sides and top of portions of the causeway 

l Construction of an asphalt road along% the length of the causeway 

. Recharacterization of the sediment 

. Implementation of land-use controls and long-term monitoring 

The public notice of the Proposed Plan was published in the Beaufort Gazette-on June 12, .19, and 26, 

2000. Additionally, a public information session was held on June 27, 2000, to present the results of the RI 

and the FS, explain the preferred remedy, and solicit comments from the community. At this information 

session, representatives from Southern Division, Naval Facilities Engineering Command, MCRD Parris 

Island, U.S. EPA Region 4, and SCDHEC were available to discuss aspects of Site 3 and the response 

actions under consideration. No comments were made during the public information session or received 

during the public comment period. The Community Relations Responsiveness Summary is included in 

Appendix B of this decision document. 

2.4 SCOPE AND ROLE OF THE INTERIM RESPONSE ACTION AT SITE 3 

Site 3 is one of approximately 45 sites being evaluated for potential contamination at the MCRD Parris 

Island. To date, Site 3 has been regulated under both the CERCLA and Resource Conservation and 

Recovery Act (RCRA) requirements. In 1996, the MCRD Parris Island partnering team was developed to 

facilitate the development, review, and approval of work plans, reports (Rls and FSs), and decision 

documents (Proposed Plans and RODS). The original members of the team consisted of the Southern 

Division of the Navy, Marine Corps - MCRD Parris Island, U.S. EPA, and SCDHEC. In 1997, 

representatives of National Oceanic and Atmospheric Administration (NOAA), South Carolina Department 
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• Proposed Plan for Soil Interim Remedial Action at Site/SWMU 3 - Causeway Landfill (TtNUS, 

2000b). 

2.3 HIGHLIGHTS OF COMMUNITY PARTICIPATION 

On June 9, 2000, the Proposed Plan for Soil Interim Remedial Action at Site 3 was made available to the 

public in the Information Repository located at the Beaufort County Public Library's Headquarters Location 

at 311 Scott Street, Beaufort, South Carolina 29902. This Proposed Plan recommended the following 

preferred remedy. 

• Installation of slope stabilization and erosion controls along the sides of the full length of the causeway 

• Placement of a soil cover over the sides and top of portions of the causeway 

• Construction of an asphalt road along, the length of the causeway 

• Recharacterization of the sediment 

• Implementation of land-use controls and long-term monitoring 

The public notice of the Proposed Plan was published in the Beaufort Gazette'on June 12, .19, and 26, 

2000. Additionally, a public information session was held on June 27, 2000, to present the results of the RI 

and the FS, explain the preferred remedy, and solicit comments from the community. At this information 

session, representatives from Southern Division, Naval Facilities Engineering Command, MCRD Parris 

Island, U.S. EPA Region 4, and SCDHEC were available to discuss aspects of Site 3 and the response 

actions under consideration, No comments were made during the public information session or received 

during the public comment period. The Community Relations Responsiveness Summary is included in 

Appendix B of this decision document. 

2.4 SCOPE AND ROLE OF THE INTERIM RESPONSE ACTION AT SITE 3 

Site 3 is one of approximately 45 sites being evaluated for potential contamination at the MCRD Parris 

Island. To date, Site 3 has been regulated under both the CERCLA and Resource Conservation and 

Recovery Act (RCRA) requirements. In 1996, the MCRD Parris Island partnering team was developed to 

facilitate the development, review, and approval of work plans, reports (Rls and FSs), and decision 

documents (Proposed Plans and RODs). The original members of the team consisted of the Southern 

Division of the Navy, Marine Corps - MCRD Parris Island, U.S. EPA, and SCDHEC. In 1997, 

representatives of National Oceanic and AtmospheriC Administration (NOAA), South Carolina Department 
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of Natural Resources (SCDNR), and U.S. Fish and Wildlife Service joined the team as natural resource 

trustees. 
.f--Y 

This interim response action is the first phase being taken at Site 3 and will specifically address buried 

wastes and contaminated soils at the site. Some of the contaminated sediments at Site 3 (sediments 

adjacent to the causeway) will be addressed during the bank stabilization portion of this interim remedy. A 

final ROD for the site will specifically address those actions intended to address all remaining contaminated 

sediments at the site. 

Surface water at the site has been slightly impacted by site contaminants. The proposed interim remedy will 

prevent future migration of contaminants from the soils and wastes to the.surface water. The surface water 

of Site 3 will be further addressed with the remaining contaminated sediments. 

Groundwater at this site has been affected by site contaminants: however, since the groundwater is not 

usable as a potable water supply and other groundwater contact pathways are minor, the groundwater does 

not represent a significant risk to human receptors. In addition, the proposed interim remedy will reduce 

migration of contaminants to groundwater. 

2.5 SUMMARY OF SITE CHARACTERISTICS .h., 

This section summarizes the regional and site-specific geology, hydrogeojogy, and ecology in the vicinity of 

MCRD Parris Island. A more detailed present&ion of this information is available in the RFVRI report for 

Site 3 (TtNUS, 1999). 

2.51 Geoloby 

Four geological units are present in the Beaufort-Jasper County area. 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. Soils at MCRD Parris Island have been mapped by the 

U.S. Soil Conservation Service as both individual soils and groupings of soils (units) (Stuck, 1980). The 

Depot has been mapped as having 15 individual soil types, but only eight types are present beneath 

MCRD Parris Island. Three soil units have been mapped for the Depot (the Wando-Seabrook-Seewee, 

Coosaw-Williman-Ridgeland, and Bohicket-Capers-Handsboro Soil Units). 

Surface soils collected from the causeway landfill during the 1998 field event consisted of fine to medium 

sands with a varying silt content. Riprap consisting of concrete fragments was observed along the banks 

of the causeway. Sediment samples collected from the marsh and pond along the causeway consisted of,, 

silts and clays, with a varying sand content. 
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of Natural Resources (SCDNR), and U.S. Fish and Wildlife Service joined the team as natural resource 

trustees. 

This interim response action is the first phase being taken at Site 3 and will specifically address buried 

wastes and contaminated soils at the site. Some of the contaminated sediments at Site 3 (sediments 

adjacenf to the causeway) will be addressed during the bank stabilization portion of this interim remedy. A 

final ROD for the site will specifically address those actions intended to address all remaining contaminated 

sediments at the site. 

Surface water at the site has been slightly impacted by site contaminants. The proposed interim remedy will 

prevent future migration of contaminants from the soils and wastes to the surface water. The surface water 

of Site 3 will be further addressed with the remaining contaminated sediments. 

Groundwater at this site has been affected by site contaminants; however, since the groundwater is not 

usable as a potable water supply and other groundwater contact pathways are minor, the groundwater does 

not represent a significant risk to human receptors. In addition, the proposed interim remedy will reduce 

migration of contaminants to groundwater. 

2.5 SUMMARY OF SITE CHARACTERISTICS 

This section summarizes the regional and site-specific geology, hydrogeology, and ecology in the vicinity of 

MCRD Parris Island. A more detailed presentation of this information is available in the RFI/RI report for 

Site 3 (TtNUS, 1999). 

2.5.1 Geology 

Four geological units are present in the Beaufort-Jasper County area. 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. Soils at MCRD Parris Island h,ave been mapped by the 

U.S. Soil Conservation Service as both individual soils and groupings of soils (units) (Stuck, 1980). The 

Depot has been mapped as having 15 individual soil types, but only eight types are present beneath 

MCRD Parris Island. Three soil units have been mapped for the Depot (the Wando-Sea,brook-Seewee, 

Coosaw-Williman-Ridgeland, and Bohicket-Capers-Handsboro Soil Units). 

Surface soils collected from the causeway landfill during the 1998 field event consisted of fine to medium 

sands with a varying silt content. Riprap consisting of concrete fragments was observed along the banks 

of the causeway. Sediment samples collected from the marsh and pond along the causeway consisted of 
I • :~-"". 

silts and clays, with a varying sand content. 
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r-7 Generally, the shallow subsurface geology of the study area consists of fill material and a heterogeneous 

mixture of tidal and storm-deposited clay and sand. In the center of the causeway, fill material was 

encountered to depths of at least 10.5 to 18 feet below ground surface (bgs). The fill soils consisted of 

sand with a varying amount of silt. The. observed refuse within the soil boring samples consisted of a 

large amount of wood fragments along with metal fragments (cans), paper, plastics, and fragments of 

concrete and brick. 

The boundary between fill and natural material is fairly distinct. Beneath the fill, the sediment consists of 

tidal sands with a varying silt content to a depth of 28 feet bgs. From the depth of 28 feet bgs to 

termination of the boring at 40 feet bgs, clay was encountered. A falling head permeability test performed 

on an undisturbed’soil sample resulted in an estimated vertical hydraulic conductivity of 4.4 x lo’* 

centimeters per second (cm/s). 

Cross-sections of Site 3 are presented in Figures 2-3 and 2-4. 

2.5.2 Hvdroueolony 

Two primary aquifers are present within the Beaufort-Jasper County area: the surficial Pleistocene aquifer 

and the Floridan Aquifer. 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. 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 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 

groundwater flow in the upper portion of the shallow surficial aquifer is generally toward the nearest 

surface water body, such as a pond, river, tidal creek, or the ocean. 

P 

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 Floridan 

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 lie beneath the 

MCRD Parris Island area: a 200-foot-thick upper hydrogeologic unit that contains an upper permeable 
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Generally, the shallow subsurface geology of the study area consists of fill material and a heterogeneous 

mixture of tidal and storm-deposited clay and sand. In the center of the causeway, fill material was 

encountered to depths of at least 10.5 to 18 feet below ground surface (bgs). The fill soils consisted of 

sand with a varying amount of silt. The. observed ref Lise within the soil boring samples consisted of a 

large amount of wood fragments along with metal fragments (cans), paper, plastics, and fragments of 

concrete and brick. 

The boundary between fill and natural material is fairly distinct. Beneath the fill, the sediment consists of 

tidal sands with a varying silt content to a depth of 28 feet bgs. From the depth of 28 feet bgs to 

termination of the boring at 40 feet bgs, clay was encountered. A falling head permeability test performed 

on an undisturbed'soil sample resulted in an estimated vertical hydraulic conductivity of 4.4 x 10's 

centimeters per second (cm/s). 

Cross-sections of Site 3 are presented in Figures 2-3 and 2-4, 

2.5.2 Hydrogeology 

Two primary aquifers are present within the Beaufort-Jasper County area: the surficial Pleistocene aquifer 

and the Floridan Aquifer. These aquifers are generally separated by the Hawthorn Formation and Cooper 

Marl, which act as confining units to the underlying Floridan Aquifer. 

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

medium Pleistocene age sands. 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 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 aI., 1980). The direction of 

groundwater flow in the upper portion of the shallow 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 Floridan 

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 lie beneath the 

MCRD Parris Island area: a 200-foot-thick upper hydrogeologic unit that contains an upper permeable 
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zone and an 800-foot-thick lower hydrogeologic unit that has a somewhat lower permeability compared to 

the upper unit. X---i 

In general, a surficial groundwater table exists at Site 3. If continuous throughout the site, the underlying 

clay is thick enough to act as a confining.unit to the overlying sands of the upper surficial aquifer. The 

upper surficial aquifer across Site 3 is approximately 18 to 20 feet thick, based on the depth of the clay 

unit encountered. Based on slug test data, the geometric average hydraulic conductivity for the three 

shallow surficial aquifer wells was .1.28 feet per day (4.53 x 1 O‘* cm/s) and the deep surficial well was 0.65 

feet per day (2.30 x ID* cm/s). The values for the shallow and deep wells are within the typical range of 

hydraulic conductivity for clayey, silty sands, silts, and sandy silts. 

The upper surficial aquifer at Site 3 is generally divided from the Floridan Aquifer by the Hawthorn 

Formation, which acts as a confining unit. The Hawthorn Formation is a phosphatic sand and clay unit 

with a reported thickness of approximately 2 to 40 feet in the study area. 

2.5.3 Human Health Conceptual Site Model/Current and Potential Future Land and Resource 

Uses 

As described previously, Site 3 is an integral part of a causeway connecting Horse Island and Parris 

Island, in the north section of MCRD Parris Island. The causeway is a gravel, two-lane road, consisting of 
..---X~ 

alternate layers of solid waste and fill dirt constructed along a tidal marsh of the Broad River. The site is 

not currently used for residential purposes nor is it anticipated be used as such in the future. The MCRD 

plans to use the site only as a traffic route and recreational area as documented in the MCRD Parris 

Island Master Plan. The area has been used as such since 1972. Similarly, site groundwater is not 

currently used as a potable water supply nor is it expected to be used as such in the future. This scenario 

is based on configuration of the site, the high total dissolved solids content of the groundwater and the 

current and future use of the site as a landfill. There are no off-site residents located downgradient in the 

immediate vicinity of the site who might use groundwater as a potable water supply. The surface water of 

Site 3 is not currently used as a potable water supply: however, the pond on the north side of the 

causeway is used for recreational fishing purposes. 

The sources of contamination at the site are the wastes disposed within the causeway. Contaminants 

may be released from the causeway by mechanisms such as stormwater runoff and subsequent erosion 

of surface soil; leaching of COPCs from soil and waste via infiltrating water and subsequent migration to 

the water table; wind erosion of surface soil (fugitive dust); and volatilization of chemicals from soil 

(volatile emissions). 

. -1  
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zone and an 800-foot-thick lower hydrogeologic unit that has a somewhat lower permeability compared to 

the upper unit. 

In general, a surficial groundwater table exists at Site 3. If continuous throughout the site, the underlying 

clay is thick enough to act as a confining, unit to the overlying sands of the upper surficial aquifer. The 

upper surficial aquifer across Site 3 is approximately 18 to 20 feet thick, based on the depth of the clay 

unit encountered. Based on slug test data, the geom,etric average hydraulic conductivity for the three 

shallow surficial aquifer wells was 1.28 feet per day (4.53 x 10.4 cm/s) and the deep surficial well was 0.65 

feet per day (2.30 x 10.4 cm/s). The values for the shallow and deep wells are within the typical range of 

hydraulic conductivity for clayey, silty sands, silts, and sandy silts. 

The upper surficial aquifer at Site 3 is generally divided from the Floridan Aquifer by the Hawthorn 

Formation. which acts as a confining unit. The Hawthorn Formation is a phosphatic sand and clay unit 

with a reported thickness of approximately 2 to 40 feet in the study area. 

2.5.3 Human Health Conceptual Site Model/Current and Potential Future Land and Resource 

Uses 

As described previously, Site 3 is an integral part of a causeway connecting Horse Island and Parris 

Island, in the north section of MCRD Parris Island. The causeway is a gravel, two-lane road, consisting of 

alternate layers of solid waste and fill dirt constructed along a tidal marsh of the Broad River. The site is 

not currently used for residential purposes nor is it anticipated be used as such in the future. The MCRD 

plans to use the site only as a traffic route and recreational area as documented in the MCRD Parris 

Island Master Plan. The area has been used as such since 1972. Similarly, site groundwater is not 

currently used as a potable water supply nor is it expected to be used as such in the future. This scenario 

is based on configuration of the site, the high total dissolved solids content of the groundwater and the 

current and future use of the site as a landfill. There are no off-site residents located downgradient in the 

immediate vicinity of the site who might use groundwater as a potable water supply. The surface water of 

Site 3 is not currently used as a potable water supply; however, the pond 0n the north side of the 

causeway is used for recreational fishing purposes. 

The sources of contamination at the site are the wastes disposed within the causeway. Contaminants 

may be released from the causeway by mechanisms such as stormwater runoff and subsequent erosion 

of surface soil; leaching of COPCs from soil and waste via infiltrating water and subsequent migration to 

the water table; wind erosion of surface soil (fugitive dust); and volatilization of chemicals from soil 

(volatile emissions). 
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As a general rule, once released from the source, contaminants may be transported in media such as 

soil, groundwater, surface water, sediment, or air. Poteutial receptors may be exposed either directly or 

indirectly to contaminants in these media by a variety of exposure mechanisms. inhalation of air, direct 

contact with soil, groundwater, surface water, and sediment, and ingestion of fish were exposure routes 

evaluated in the RI. 

Potential receptors were identified by analyzing the interaction of current land use practices and the 

identified sources of contamination. The receptors evaluated in the RI consisted of construction workers, 

maintenance workers, and on-site recreational users. 

2.5.4 Ecoloqy 

Site 3 consists of a causeway constructed across a tidal marsh in the northern portion of MCRD Parris 

island. A 30-foot-wide gravel road extends along the length of the causeway. A lo- to 40-foot-wide strip 

of mowed grass exists on each side, of the gravel road. Scattered hackberry trees (Celris laevigata), 

s”” 

shrubs, and a variety of weedy plants are located along the banks of the causeway. Common plant 

species include Eastern baccharis (Baccharis halimifolia), ragweed (Ambrosia artemisiifolia), and 

amaranth (Amaranths spp). The marsh on the north side of the causeway is primarily a ponded area of 

open water. The marsh south of the causeway is a vast expanse of thickly vegetated cordgrass (Spartina 

altemiflora), intersected by several tidal channels. 

The frequently mowed portions of the causeway provide only marginal wildlife habitat, and few terrestrial 

wildlife species are expected to utilize those areas. Some portions of the banks of the causeway, 

however, are thickly vegetated and provide habitat for small mammals such as the Eastern mole 

(Scalopus aquaticus), short-tailed shrew (Blarina carolinensis), cotton rat (Sigmodon hispidus), and cotton 

mouse (P eromyscus gossypinus). Raccoons (Procyon lotor) and opossums (Didelphis virginiana) are 

expected to forage along the water’s edge. Based on the existence of only marginal terrestrial wildlife 

habitat and the absence of evidence such as tracks and scat, the use of the site by larger mammals is 

probably minimal. Some bird species forage on the causeway, especially along the edges of the 

vegetated areas. 

The saltwater marsh provides habitat for a diverse assemblage of fauna, particularly fish and 

crustaceans. Several species of animals probably prey upon these fish and crustaceans. These include 

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

heron (Buforides striatus), and snowy egret (Egretta t/w/a). Various shorebirds and wintering waterfowl 

forage in the marsh. 
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As a general rule, once released from the source, contaminants may be transported in media such as 

soil, groundwater, surface water, sediment, or air. PoteRtial receptors may be exposed either directly or 

indirectly to contaminants in these media by a variety of exposure mechanisms. Inhalation of air, direct 

contact with soil, groundwater, surface water, and sediment, and ingestion of fish were exposure routes 

evaluated in the R I. 

Potential receptors were identified by analyzing the interaction of current land use practices and the 

identified sources of contamination. The receptors evaluated in the RI consisted of construction workers, 

maintenance workers, and on-site recreational users. 

2.5.4 Ecology 

Site 3 consists of a causeway constructed across a tidal marsh in the northern portion of MCRD Parris 

island. A 30-foot-wide gravel road extends along the length of the causeway. A 10- to 40-foot-wide strip 

of mowed grass exists on each side, of the gravel road. Scattered hackberry trees (Celtis laevigata) , 

shrubs, and a variety of weedy plants are located along the b~mks of the causeway. Common plant 

species include Eastern baccharis (Baeeharis halimifolia) , ragweed (Ambrosia artemisiifolia) , and 

amaranth (Amaranthus spp). The marsh on the north side of the causeway is primarily a ponded area of 

open water. The marsh south of the causeway is a vast expanse of thickly vegetated cordgrass (Spartina 

altemiflora). intersected by several tidal channels. 

The frequently mowed portions of the causeway provide only marginal wildlife habitat, and few terrestrial 

wildlife species are expected to utilize those areas. Some portions of the banks of the causeway, 

however, are thickly vegetated and provide habitat for small mammals such as the Eastern mole 

(Sealopus aquatieus), short-tailed shrew (Blarina earolinensis), cotton rat (Sigmodon hispidus), and cotton 

mouse (Peromyseus gossypinus). Raccoons (Procyon lotor) and opossums (Didelphis virginiana) are 

expected to forage along the water's edge. Based on the existence of only marginal terrestrial wildlife 

habitat and the absence of evidence such as tracks and scat, the use of the site by larger mammals is 

probably minimal. Some bird species forage on the causeway, especially along the edges of the 

vegetated areas. 

The saltwater marsh provides habitat for a diverse assemblage of fauna, particularly fish and 

crustaceans. Several species of animals probably prey upon these fish and crustaceans. These include 

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 marsh. 
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The ponded area north of the site occasionally receives tidal inflow via two sets of three culverts beneath 

the causeway. This tidal flow results in saline conditions in the pond, thereby limiting aquatic organisms 
,- 

’ 

in the pond to marine species. Fish such as red drum (Sciaenops ocellafus), spotted seatrout (Cynoscion 

nebulosus), southern flounder (faralichthys lethosfigma), summer flounder (Parakhthys dentatus), 

whiting (Menticirrhus americanus), and striped mullet (Mugil cephaltis), as well as a variety of mollusks 

and crustaceans, are known to occur in the marsh on both sides of the causeway. 

Endangered and threatened species that utilize 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 near the southeastern end of the causeway, and the associated pair of 

eagles is known to frequently forage in the vicinity of the site. The bald eagle is state and federally listed 

as threatened. Wood storks (state and federally listed as endangered) forage in various locations 

throughout the Depot, and they could occasionally forage near the site. Two alligators are frequently 

observed in the ponded area north of the causeway. 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 (Crocodyius acutus). 

. Although other endangered and threatened species occur in Beaufori County,‘the site provides poor 

habitats for these species. For example, the manatee (Trichechus manatus), shortnose sturgeon .--. 

(Acipenser brevirostrum), and various sea turtles have been seen, at least occasionally, in the Broad 

River, Beaufort River, and Port Royal Sound. However, these species usually are not associated with 

shallow marsh areas present at Site 3. With the exception of the bald eagle, wood stork, and alligator, 

the likelihood of endangered and threatened species in the vicinity of the site is remote. 

2.6 NATURE AND EXTENT OF CONTAMINATION 

This section summarizes the nature and extent of contamination observed at Site 3 during the 1998 and 

1999 RI. A more detailed presentation of this information is available in the RFVRI Report for Site 3 (TtNUS, 

1999). 

The nature, extent, and concentration of hazardous substance contamination at Site 3 were studied during 

the RI conducted from May to September 1998 and in August 1999. Concentrations of analytes detected by 

laboratory analyses are reported in micrograms per kilogram @g/kg) or milligrams per kilogram (mg/kg) for 

soil samples and micrograms per liter @g/L) for water samples. For instance, a concentration of 8,600 

mg/kg for iron means that 8,600 milligrams of iron are present in each kilogram of soil. A kilogram is a unit 

measure of weight equal to about 2.2 pounds. One thousand micrograms equal 1 milligram, 1,000 

milligrams equal 1 gram, and 1,000 grams equal 1 kilogram. A liter is a unit, measure of volume roughly .---. 

equal to a quart. 
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The ponded area north of the site occasionally receives tidal inflow via two sets of three culverts beneath 

the causeway. This tidal flow results in saline conditions- in the pond, thereby limiting aquatic organisms 

in the pond to marine species. Fish such as red drum (Sciaenops ocel/atus), spotted seatrout (Cynoscion 

nebulosus) , southern flounder (Paralichthys lethostigma) , summer flounder (Paralichthys dentatus) , 

whiting (Menticirrhus american us) , and striped mullet (Mugif cephalus), as well as a variety of mollusks 

and crustaceans, are known to occur in the marsh on both sides of the causeway. 

Endangered and threatened species that utilize 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 near the southeastern end of the causeway, and the associated pair of 

eagles is known to frequently forage in the vicinity of the site. The bald eagle is state and federally listed 

as threatened. Wood storks (state and federally listed as endangered) forage in various locations 

throughout the Depot, and they could occasionally forage near the site. Two alligators are frequently 

observed in the ponded area north of the causeway. 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). 

Although other endangered and threatened species occur in Beaufort County,' the site provides poor 

habitats for these species. For example, the manatee (Trichechus manatus), shortnose sturgeon-. 

(Acipenser brevirostrum), and various sea turtles have been seen, at least occasionally, in the Broad 

River, Beaufort River, and Port Royal Sound. However, these species usually are not associated with 

shallow marsh areas present at Site 3. With the exception of the bald eagle, wood stork, and alligator, 

the likelihood of endangered and threatened species in the vicinity of the site is remote. 

2.6 NATURE AND EXTENT OF CONTAMINATION 

This section summarizes the nature and extent of contamination observed at Site 3 during the 1998 and 

1999 RI. A more detailed presentation of thi~information is available in the RFI/RI Report for Site 3 (TtNUS, 

1999). 

The nature, extent, and concentration of hazardous substance contamination at Site 3 were studied during 

the RI conducted from May to September 1998 and in August 1999. Concentrations of analytes detected by 

laboratory analyses are reported in micrograms per kilogram (~g/kg) or milligrams per kilogram (mg/kg) for 

soil samples and micrograms per liter (~g/L) for water samples. For instance, a concentration of 8,600 

mg/kg for iron means that 8,600 milligrams of iron are present in each kilogram of soil. A kilogram is a unit 

measure of weight equal to about 2.2 pounds. One thousand micrograms equal 1 milligram, 1,000 

milligrams equal 1 gram, and 1,000 grams equal 1 kilogram. A liter is a u~it measure of volume roughly '~'". 

equal to a quart. 
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F”‘, Samples were collected from Site 3 in the spring and summer of 1998. Additional sediment samples 

were collected in August 1999 to better delineate results obtained during the 1998 testing,, During the 

1998 field investigation sampling, 16 surface soil samples, four filtered and non-filtered groundwater 

samples, 20 filtered and non-filtered surface water samples, and 20 sediment samples were collected and 

analyzed. In 1999, 12 additional sediment samples were collected. Summary statistics.for 1998 surface 

soil, groundwater, and surface water analytical results and 1998 and 1999 sediment results are presented 

in Tables 2-1 though 2-5. 

Surface soils were found to contain several PAHs, PCBs, pesticides, lead, arsenic, aluminum, iron, 

mercury, vanadium, and zinc at concentrations greater than present in background soils and in 

exceedance of the most stringent residential .human health risk-based concentrations (RBCs) or 

ecological screening values. Because of the presence of asphalt at the site and the common application 

of pesticides at the base, PAHs and pesticides may or may not result from waste disposal activities. 

Benzene, chlorobenzene, 1,4-dichlorobenzene, arsenic, iron, thallium, and alpha-BHC were detected in 

the site groundwater at concentrations that exceed the most stringent human ‘health criteria (drinking 

water standards). The presence of a salt-water marsh surrounding the site and the measured salinity of 

the groundwater restrict the use of site groundwater as a potable water supply. Chlorobenzene was the 

only groundwater analyte that exceeded ecological screening values for surface water. This volatile 

organic compound (VOC) was not detected in ,surface water or sediment samples, indicating that 

migration from the fill area was not significant. 

Fluoranthene, mercury, and silver were detected in surface water at concentrations in excess of the most 

stringent human health RBCs or ecological screening values. Each chemical exceeded the criteria in one 

of 20 samples. 

Sediments were found to contain several PAHs, PCBs, pesticides, lead, arsenic, aluminum, copper, iron, 

mercury, and zinc at concentrations greater than present in background sediments and in exceedahce of 

the most stringent residential human ‘health RBCs or ecological screening values. Because of the 

presence of asphalt at the site and the common application of pesticides at the base, ihe PAHs and 

pesticides may or may not be from site-related waste disposal activities. 

2.7 SUMMARY OF SITE RISKS 

The Site 3 RI analytical data were evaluated to determine baseline risks to human health and the 

environment. The baseline risk assessment estimates what risks the site would pose if no action were 

* taken. It provides the basis for taking action and identifies.the contaminants and the exposure pathways 
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Samples were collected from Site 3 in the spring and summer of 1998. Additional sediment samples 

were collected in August 1999 to better delineate results obtained during the 1998 testing" During the 

1998 field investigation sampling, 16 surface soil samples, four filtered and non-filtered groundwater 

samples, 20 filtered and non-filtered surface water samples, and 20 sediment samples were collected and 

analyzed. In 1999, 12 additional sediment samples were collected. Summary statistics for 1998 surface 

soil, groundwater, and surface water analytical results and 1998 and 1999 sediment results are presented 

in Tables 2-1 though 2-5. 

Surface soils were found to contain several PAHs, PCBs, pesticides, lead, arsenic, aluminum, iron, 

mercury, vanadium, and zinc at concentrations greater than present in background soils and in 

exceedance of the most stringent residential . human health risk-based concentrations (RBCs) or 

ecological screening values. Because of the presence of asphalt at the site and the common application 

of pesticides at the base, PAHs and pesticides mayor may not result from waste disposal activities. 

Benzene, chlorobenzene, 1 A-dichlorobenzene, arsenic, iron, thallium, and alpha-BHC were detected in 

the site groundwater at concentrations that exceed the most stringent human health criteria (drinking 

water standards). The presence of a salt-water marsh surrounding the site and the measured salinity of 

the groundwater restrict the use of site groundwater asa potable water supply. Chlorobenzene was the 

only groundwater analyte that exceeded ecological screening values for surface water. This volatile 

organic compound (VOC) was not detected in ·surface water or sediment samples, indicating that 

migration from the fill area was not significant. 

Fluoranthene, mercury, and silver were detected in surface water at concentrations in excess of the most 

stringent human health RBCs or ecological screening values. Each chemical exceeded the criteria in one 

of 20 samples. 

Sediments were found to contain several PAHs, PCBs, pesticides, lead, arsenic, aluminum, copper, iron, 

mercury, and zinc at concentrations greater than present in background sediments and in exceedahce of 

the most stringent residential human health RBCs or ecological screening values. Because of the 

presence of asphalt at the site and the common application of pesticides at the base, the PAHs and 

pesticides mayor may not be from site-related waste disposal activities. 

2.7 SUMMARY OF SITE RISKS 

The Site 3 RI analytical data were evaluated to determine baseline risks to human health and the 

environment. The baseline risk assessment estimates what risks the site would pose if no action were 

taken. It provides the basis for taking action and identifies the contaminants and the exposure pathways 
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that need to be addressed by the remedial action. Sections 2.7.1 and 2.7.2 summarize the results of the 

baseline risk assessment for this site. 
T---T 

In addition to the risks posed to human health and the environment under current conditions, the potential 

exists for the future structural failure of the.sides of the causeway. Thi’s occurrence would result in a release 

of landfill material into the surrounding sediment and surface water. As a result, the interim response action 

selected in this Interim Record of Decision is necessary to protect the public health or welfare or the 

environment from actual ‘or threatened releases of hazardous substances into the environment or ‘from 

pollutants or contaminants from this site which may present an imminent and substantial endangerment to 

public health or welfare. 

2.7.1 Human ‘Health Risk Assessment 

A baseline HHRA was performed to characterize and. quantify potential health risks at Site 3, in the 

absence of remedial action. The results of the HHRA were also used to focus the evaluation of remedial 

action alternatives. The HHRA for Site 3 was conducted using guidance from the U.S. EPA (U.S. EPA, 

1989 and 1992), including regional supplemental guidance (U.S. EPA Region IV, 1995a). Methodologies 

presented in the Master Workplan for MCRD, Parris Island, South Carolina (B&R Environmental, 1998b) 

were also used to develop the baseline risk assessment for this site. During this evaluation, a list of ,_ 

‘. COPCs was developed for each environmental medium (e.g., surface soil, sediment, etc.) sampled at Site 

3. Table 2-6 presents the chemicals selected as human health COPCs. COPCs are chemicals that need 

further evaluation to determine if, in fact, the concentrations found at the site pose a risk to human health 

and the environment. 

The human health risk assessment considered- exposure of construction workers and maintenance 

workers to site media. The estimated ILCR to construction workers and maintenance workers exceeded 

1 .OE-06 but was less than 4 .OE-04. These risks are within the acceptable U.S. EPA target risk range. 

The noncarcinogenic risk estimates (HIS) for both the construction worker and the maintenance worker 

were less than 1.0, indicating that toxic effects are not anticipated. A summary of human health ILCRs 

and His for the construction worker and maintenance worker is presented in Table 2-7. 

The human health risk assessment also considered environmental exposure from recreational fishing at 

the site. These risk calculations were based on current (1998) surface water and sediment data, as well 

as biota data collected in 1991. 

Based on a comparison of 1991 biota results to U.S. Food and Drug Administration criteria, consumption 

of fin fish and shellfish at the site does not represent a threat to human health. However, using U.S. EPA ,-X 

guidance, the 1991 biota results were also used to calculate risks to human health under a frequent 
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that need to be addressed by the remedial action. Sections 2.7.1 and 2.7.2 summarize the results of the 

baseline risk assessment for this site. 

In addition to the risks posed to human health and the environment under current conditions, the potential 

exists for the future structural failure of the,sid~s of the causeway. Thi's occurrence Would result in a release 

of landfill material into the surrounding sediment and surface water. As a result, the interim response action 

selected in this Interim Record of Decision is necessary to protect the public health or welfare or the 

environment from actual or threatened releases of hazardous substances into the environment or 'from 

pollutants or contaminants from this site which may present an imminent and substantial endangerment to 

public health or welfare. 

2.7.1 Human 'Health Risk Assessment 

A baseline HHRA was performed to characterize and quantify potential health risks at Site 3, in the 

absence of remedial action. the results of the HHRA were also used to focus the evaluation of remedial 

action alternatives. The HHRA for Site 3 was conducted using guidance from the U.S. EPA (U.S. EPA, 

1989 and 1992), including regional supplemental guidance (U.S. EPA Region IV, 1995a). Methodologies 

presented in the Master Workplan for MCRD, Parris Island, South C,arolina (B&R Environmental, 1998b) 

were also used to develop the baseline risk assessment for this site. During this evaluation, a list of 

COPCs was developed for each environmental medium (e.g., surface soil, sediment, etc.) sampled at Site 

3. Table 2-6 presents the chemicals selected as human health COPCs; COPCs are chemicals that need 

further evaluation to determine if, in fact, the concentrations found at the site pose a risk to human health 

and the environment. 

The human health risk assessment considered· exposure of construction workers and maintenance 

workers to site media. The estimated ILCR to construction workers and mc;l.intenance workers exceeded 

1.0E-06 but was less than 1.0E-04. These risks are within the acceptable U.S. EPA target risk range. 

The noncarcinogenic risk estimates (His) for both the construction worker and the maintenance worker 

were less than 1.0, indicating that toxic effects are not anticipated. A summary of human health ILCRs 

and HI~ for the construction worker and maintenance worker is presented in Table 2-7. 

The human health risk assessment also considered environmental exposure from recreational fishing at 

the site. These risk calculations were based on current (1998) surface water and sediment data, as well 

as biota data collected in 1991. 

Based on a comparison of 1991 biota results to U.S. Food and Drug Administration criteria, consumption 

offin fish and shellfish at the site does not represent ~ threat to human health. However, using U.S. EPA 

guidance, the 1991 biota results were also used to calculate risks to human health under a frequent 
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consumer (daily - default) and occasional consumer (Once per week) of fish from the site. Using these 

data and these more conservative scenarios for non carcinogenic risks, a potentially significant risk to 

.human health was possible for the hypothetical frequent fish consumer HI=18 but not for the occasional 

consumer. ILCR estimates under both scenarios were within the,acceptable U.S. EPA risk range of 1 .OE- 

04 to 1 .OE-06. 

The 1998 surface water and sediment data were also used to estimate risk to human health through 

theoretical partitioning of contaminants to fish and human consumption of the fish. Under the most 

stringent scenario (frequent fish consumer and maximum concentrations), the ILCR exceeded 1 .OE-04 

and noncarcinogenic risks were greater than 1 .O. These risk estimates are higher than acceptable U.S. 

EPA risk criteria. PAHs, pesticides, PCBs, and arsenic were the main contributors. to risk. However, 

under more typical site conditions (average concentrations and occasional fish consumption), ILCR 

estimates were within the acceptable U.S. EPA risk range of 1 .OE-04 to 1 .OE-06 and the noncarcinogenic 

risk estimate was less than 1 .O. 

A summary of human health ILCRs and HIS for the recreational user is presented in Table 2-7. 

There is some uncertainty associated with the baseline HHRA developed for Site 3. Conservative 

k” assumptions were used throughout the entire risk assessment; consequently, the final estimate risks may 

.be overestimated. The major source of uncertainty involved the estimation of exposure point 

concentrations. 

For some chemicals in surface soil, surface water, and sediment, the distribution of the chemical was not 

defined and the maximum detected concentration was used as the exposure point concentration. As a 

result, the estimation of risk, where the maximum concentrations were used as the exposure point 

concentration, is most likely to be overstated because it is unlikely that potential receptors would be 

exposed to the maximum concentration over the entire exposure period. 

No fish tissue samples were collected during the field investigation, therefore exposure point concentrations 

for fish tissue were estimated from surface water and sediment concentrations and bioconcentration factors. 

Bioconcentration factors only estimate the uptake for chemicals from surface water and sediment and do not 

consider what happens to the chemical after uptake by fish. Most aquatic animals are abl’e to metabolize 

polynuclear aromatic hydrocarbons (PAH), a category of SVOCs, and excrete then rapidly. Consequently, 

the use of bioconcentration factors to estimate PAHs concentration in fish tissue most likely overestimates 

the actual PAH concentration in fish tissue and subsequently results in an overestimation of risk. 
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consumer (daily - default) and occasional consumer (once per week) of fish from the site. Using these 

data and these more conservative scenarios for non carcinogenic risks, a potentially significant risk to 

,human health was possible for the hypothetical frequent fish consumer HI=18 but not for the occasional 

consumer. ILCR estimates under both scenarios were within the acceptable U.S. EPA risk range of 1.0E-

04 to 1.0E-OB. 

The 1998 surface water and sediment data were also used to estimate risk to human health through 

theoretical partitioning of contaminants to fish and human consumption of the fish. Under the most 

stringent scenario (frequent fish consumer and maximum concentrations), the ILCR exceeded 1.0E-04 

and noncarcinogenic risks were greater than 1.0. These risk estimates are higher than acceptable U.S. 

EPA risk criteria. PAHs, pesticides, PCBs, and arsenic were the main contributors, to risk. However, 

under more typical site conditions (average concentrations and occasional fish consumption), ILCR 

estimates were within the acceptable U.S. EPA risk range of 1.0E-04 to 1.0E-OB and the noncarcinogenic 

risk estimate was less than 1.0. 

A summary of human health ILCRs and His for the recreational user is presented in Table 2-7 . 

. There is some uncertainty associated with the baseline HHRA developed for Site 3. Conservative 

assumptions were used throughout the entire risk assessment; consequently, the final estimate risks may 

,be overestimated. The major source of uncertainty involved the estimation of exposure point 

concentrations. 

For some chemicals in surface soil, surface water, and sediment, the distribution of the chemical was not 

defined and the maximum detected concentration was used as the exposure point concentration. As a 

result, the estimation of risk, where the maximum concentrations were used as the exposure point 

concentration, is most likely to be overstated because it is unlikely that potential receptors would be 

exposed to the maximum concentration over the entire exposure period. 

No fish tissue samples were collected during the field investigation, therefore exposure point concentrations 

for fish tissue were estimated from surface water and sediment concentrations and bioconcentration factors. 

Bioconcentration factors only estimate the uptake for chemicals from surface water and sediment and do not 

consider what happens to the chemical after uptake by fish. Most aquatic animals are abre to metabolize 

polynuclear aromatic hydrocarbons (PAH), a category of SVOCs, and excrete then rapidly. Consequently, 

the use of bioconcentration factors to estimate PAHs concentration in fish tissue most likely overestimates 

the actual PAH concentration in fish tissue and subsequently results in an overestimation of risk. 
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2.7.2 Ecological Risk Assessment 
0 

. 

An ERA was performed to characterize the potential risks from site-related contaminants to ecological 

receptors. The ERA was performed using the general approach recommended in U.S. EPA guidance for 

performing ERAS (U.S. EPA, 1997, U.S. EPA, 1998), which served as the basis for the ERA methodology. 

Furthermore, the ERA was conducted in accordance with Navy policy [Department -of the Navy 

(DON), 19993 and other available guidance documents. (U.S. EPA, 1995b; Wentsel et al., 1996) and 

publications (Ingersoll et al., 1997; Suter, 1993; Calabrese and Baldwin; 1993). 

For ecological receptors, potential impacts were considered for benthic receptors, soil invertebrates, 

terrestrial and aquatic plants, terrestrial receptors (short-tailed shrew, cotton mouse, raccoon, American 

robin), and aquatic receptors (great blue heron, bald eagle, red-tailed hawk, mummichog, and red drum). 

Initially, COPCs were determined by comparing the maximum concentrations of detected chemicals in 

Site 3 surface water, groundwater, sediment, and surface soil to U.S. EPA Region IV ecological screening 

levels. When the HQ (ratio of the maximum concentration to its respective screening level) exceeded 1 .O, 

adverse impacts were considered possible, and the chemical was retained as a COPC. An HQ of greater 

than 1 .O is an indication that ecological receptors are potentially at risk. Additional evaluation or data may 

be necessary to confirm with greater certainty whether ecological receptors are actually at risk, especially .rcc, 
-. 

since most guidelines are conservatively derived. 

The initial ecological risk screening determined that the maximum concentrations of pesticides, PCBs, 

PAHs, and several metals including arsenic, lead, mercury, vanadium, and zinc exceed U.S. EPA 

Region 4 screening values, indicating a potential ecological risk (COPCs). In addition, several other 

chemicals were identified as COPCs because of the lack of screening criteria. Table 2;8 presents the 

chemicals selected as ecological COPCs during this initial screening. 

I 

Modeling of contaminant exposure via the food chain was performed to investigate potential risks to 

representative receptors. All COPCs identified jn surface water, sediment, and surface soil were used in 

the food chain modeling. Contaminant intake from the ingestion of food and water and incidental 

ingestion of soil or sediment were estimated and the resulting intake value was divided by no-observed- 

adverse-effects-levels (NOAELs) and lowest-observed-adverse-effects-levels (LOAELs) to obtain food- 

chain HQs. The food-chain modeling evaluated nine representative receptors and found that the majority 

of the initial COPCs do not represent a threat to site receptors even under a worst-case scenario 

(organisms constantly exposed to maximum concentrations). Chemicals that pose potential risks under 

’ this scenario consist of PCBs, pesticides, and several metals. The food-chain modeling found that, under 

more realistic conditions that consider mean chemical concentrations, the list of chemicals in which HQs :-x”. 

for NOAELs exceed 1 .O was reduced. 
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An ERA was performed to characterize the potential risks from site-related contaminants to ecological 

receptors. The ERA was performed using the general approach recommended in U.S. EPA guidance for 

performing ERAs (U.S. EPA, 1997, U.S. EPA, 1998), which served as the basis for the ERA methodology. 
. . 

Furthermore, the ERA was conducted in accordance with Navy policy [Department· of the Navy 

(DON), 1999J and other available guidance documents. (U.S. EPA, 1995b; Wentser et aI., 1996) and 

publications (Ingersoll et aI., 1997; Suter, 1993; Calabrese and Baldwin, 1993). 

For ecological receptors, potential impacts were considered for benthic receptors, soil invertebrates, 

terrestrial and aquatic plants, terrestrial receptors (short-tailed shrew, cotton mouse, raccoon, American 

robin), and aquatic receptors (great blue heron, bald eagle, red-tailed hawk, mummichog, and red drum). 

Initially, COPCs were determined by comparing the maximum concentrations of detected chemicals in 

Site 3 surface water, groundwater, sediment, and surface soil to U.S. EPA Region IV ecological screening 

levels. When the HO (ratio of the maximum concentration to its respective screening level) exceeded 1.0, 

adverse impacts were considered possible, and the chemical was retained as a COPC. An HO of greater 

than 1.0 is an indication that ecological receptors are potentially at risk. Additional evaluation or data may 

be necessary to confirm with greater certainty whether ecological receptors are actually at risk, especially 

since most guidelines are conservatively derived. 

The initial ecological risk screening determined that the maximum concentrations of pesticides, PCBs, 

PAHs, and several metals including arS€nic, lead, mercury, vanadium, and zinc exceed U.S. EPA 

Region 4 screening values, indicating a potential ecological risk (COPCs). In addition, several other 

chemicals were identified as COPCs because of the lack of screening criteria. Table 2~8 presents the 

chemicals selected as ecological COPCs during this initial screening. 

Modeling of contaminant exposure via the food chain was performed to investigate potential risks to 

representative receptors. All COPCs identified in surface water, sediment, and surface soil were used in 

the food chain modeling. Contaminant intake from the ingestion of food and water and incidental 

ingestion of soil or sediment were estimated and the resulting intake value was divided by no-observed

adverse-effects-levels (NOAELs) and lowest-observed-adverse~effects-Ievels (LOAELs) to obtain food

chain HOs. The food-chain modeling evaluated nine representative receptors and found that the majority 

of the initial COPCs do not represent a threat to site receptors even under a worst-case scenario 

(organisms constantly exposed to maximum concentrations). Chemicals that pose potential risks under 

. this scenario consist of PCBs, pesticides, and several metals. The food-chain modeling found that, under 

more realistic conditions that consider mean chemical concentrations, the list of chemicals in which HOs 

for NOAELs exceed 1.0 was reduced. 
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The following table summarizes maximum HQs calculated during the initial COPC screening process and 

food-chain modeling. 

Receptor . Exposure. Route Hazard Quotients 
Terrestrial and aquatic plants, Direct contact, ingestion of soil, U.S. EPA Region IV Screening 
soil invertebrates, benthic sediment, and prey, uptake by Values”‘, HQs for Soil (maximum 
receptors (COPC initial plants = 51) sediment (237.7), surface 
screening) water (52.4) and ,groundwater 

(1.2) 
Terrestrial Food Chain Receptors Ingestion of plants, soil, and prey Food Chain Modeling, Maximum 
- Maximum Concentrations HQs”’ 
- Shrew 25 
- Mouse 40.9 
- Robin 45 
- Hawk 6.3 
Aquatic Food-Chain Receptors - Ingestion of sediment and Food Chain Modeling, Maximum 
Maximum Concentrations fish/prey HQs(” 
- Raccoon 120 
- Heron 55.7 
- Mummichog 2.5 
- Red Drum < 1.0 
- Eagle 33.6 
(‘) Maximum HQ result does not include aluminum. 

2.8 INTERIM RESPONSE ACTION 

The response action selected in this Interim ROD is necessary to protect the public health or welfare or the 

environment from actual or threatened releases of hazardous substances into the environment. In the 

development of the interim response action, remedial action objectives (RAOs) were initially generated. 

Next, remedial alternatives were derived for the purposes of achieving the RAOs and federal and state 

Applicable or Relevant and Appropriate Requirements (ARARs). Lastly, the remedial alternatives were 

evaluated and compared. This process is discussed in the following sections. 

2.8.1 Remedial Action Obiectives 

Based .on the results of the RI, the following RAOs pertaining to soil were developed for protection of 

human health and the environment at Site 3: 

l Control human exposure (the existing maintenance worker, the future construction worker, and the 

recreational user) to chemicals of concern (COCs) in surface soil at concentrations in excess of 

remedial goal options (RGOs). 
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The following table summarizes maximum Has calculated during the initial COPC screening process and 

food-chain modeling. 

Receptor Exposure Route Hazard Quotients 
Terrestrial and aquatic plants, Direct contact, ingestion of soil, U.S. EPA Region IV Screening 
soil invertebrates, benthic sediment, and prey, uptake by Values(1), HOs for Soil (maximum 
receptors (COPC initial plants = 51), sediment (237.7), surface 
screening) water (52.4) and groundwater 

I (1.2) 
Terrestrial Food Chain Receptors Ingestion of plants, soil, and prey Food Chain Modeling, Maximum 
- Maximum Concentrations HOs(1) , 

- Shrew 25 
- Mouse 40.9 
- Robin 45 
- Hawk 6.3 
Aquatic Food-Chain Receptors - Ingestion of sediment and Food Chain Modeling, Maximum 
Maximum Concentrations fish/prey HOs(1) 

- Raccoon 120 
- Heron 55.7 
- Mummichog 2.5 

I ~ 
Red Drum < 1.0 
Eagle 33.6 

(') Maximum HO result does not Include aluminum. 

2.8 INTERIM RESPONSE ACTION 

The response action selected in this Interim ROD is necessary to protect the public health or welfare or the 

environment from actual or threatened releases of hazardous substances into the environment. In the 

development of the interim response action, remedial action objectives (RAOs) were initially generated. 

Next, remedial alternatives were derived for the purposes of achieving the RAOs and federal and state 

Applicable or Relevant and Appropriate Requirements (ARARs). Lastly, the remedial alternatives were 

evaluated and compared. This process is discussed in the following sections. 

2.8.1 Remedial Action Objectives 

Based ,on the results of the RI, the following RAOs pertaining to soil were developed for protection of 

human health and the environment at Site 3: 

• Control human exposure (the existing maintenance worker, the future construction worker, and the 

recreational user) to chemicals of concern (COCs) in surface soil at concentrations in excess of 

remedial goal options (RGOs). 
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. Control exposure of ecological receptors to COCs in surface soil at concentrations greater than 
,--% 

RGOs. 

. Eliminate the migration of COCs from the fill material to sediment, surface water, and groundwater. 

. Comply with chemical-specific, location-specific, and action-specific federal and state ARARs. 

For the FS, three categories of human health RGOs were developed based on ILCR levels of l..OE-04, 

l.OE-05, and l.OE-06. In each of these scenarios, the value corresponding to a noncarcinogenic HI of 

1.6 was used as the RGO if it was lower than the ILCR. RGOs were modified to eliminate background 

and typical facility pesticide concentration effects. 

Three categories of ecological RGOs were also developed for the FS: low, medium, and high. The low 

risk values correspond to the lowest screening values available and generally represent chemical 

concentrations at which adverse impacts to ecological receptors, including soil invertebrates, plants, and 

food-chain receptors, would not be expected. At chemical concentrations greater than the low-risk 

values, some adverse risks to sensitive organisms may occur. The low risk values are very conservative 

and most sample locations exceed one or more of these values. Moderate risk levels correspond to 

chemical concentrations at which adverse impacts to ecological receptors are likely. At concentrations Y-Y 

greater than the moderate risk levels, adverse impacts to invertebrates, plants, and food-chain receptors 

would be expected with the degree of impact related to the contaminant concentrations and effected area. 

Approximately two-thirds of the soil sample locations at Site 3 exceed the moderate risk values. The 

high-risk values are approximately 10 times the moderate risk values and were calculated to help identify 

hot spots. Less than 10 percent of the sample locations exceed the high-risk goals. Low, moderate, and 

high risk values are also modified to eliminate background and typical facility pesticide concentration 

effects. 

Based on discussions of the MCRD Rarris Island partnering team, the following remedial goals have been 

established for soil. 

--., 
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Control exposure of ecological receptors to COCs in surface soil at concentrations greater than 

RGOs. 

• Eliminate the migration of COCs from the fill material to sediment, surface water, and groundwater. 

• Comply with chemical-specific, location-specific. and action-specific federal and state ARARs. 

For the FS, three categories of human health RGOs were developed based on ILCR levels of 1.0E-04. 

1.0E-05. and 1.0E-06. In each of these scenarios. the value corresponding to a noncarcinogenic HI of 

1.0 was used as the RGO if it was lower than the ILCR. RGOs were modified to eliminate background 

and typical facility pesticide concentration effects. 

Three categories of ecological RGOs were also developed for the FS: low. medium. and high. The low 

risk values correspond to the lowest screening values available and generally represent chemical 

concentrations at which adverse impacts to ecological receptors. including soil invertebrates, plants, and 

food-chain receptors. would not be expected. At chemical concentrations greater than the low-risk 

values, some adverse risks to sensitive organisms may occur. The low risk values are very conservative 

and most sample locations exceed one or more of these values. Moderate risk levels correspond to 

chemical concentrations at which adverse impacts to ecological receptors are likely. At concentrations ~. 

greater than the moderate risk levels, adverse impacts to invertebrates, plants, and food-chain receptors 

would be expected with the degree of impact related to the contaminant concentrations and effected area. 

Approximately two-thirds of the soil sample locations at Site 3 exceed the moderate risk values. The 

high-risk values are approximately 10 times the moderate risk values and were calculated to help identify 

hot spots. Less than 10 percent of the sample locations exceed the high-risk goals. Low, mOderate, and 

high risk values are also modified to eliminate background and typical facility pesticide concentration 

effects. 

Based on discussions of the MCRD Parris Island partnering team, the following remedial goals have been 

established for soil. 
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Site 3 Soil COCs Range of Detections Site 3 Soil Cleanup 

1999-1999 dl/RFl Levels 

Basis/ 

Semivolatile organic compounds @g/kg) 

Benzo(a)anthracene 3 - 3,000 1,000 Ecological (‘) . 

Benzo(a)pyrene 4.1 - 4,000 890/l ,000 Human Health WI / 

Ecological “) 

Benzo(b)fluoranthene 1 212 - 3,400 1,000 .Ecological “I 

Benzo(g,h,i)perlyene 1 9.3 - 2,500 1,000 Ecological “I 

Benzo(k)fluoranthene 1.7- 1,300 1,000 Ecological “I 

Chrysene 3.6 - 2,900 1,000 Ecological “I 

Indeno( 1,2,3-cd)pyrene 2.6 - 2,600 1,000 / Ecological (‘I 
I 

lnorganics (mg/kg) 

Arsenic 0.44-11.8 7.79 Ecological w 

Lead 5.5 - 264 61.9 Ecological w 

Mercury 0.0375 - 0.43 0.11 Ecological “) 

Zinc 5.7 - 205 95.5 Ecological (‘I 

(1) Dutch Soil Cleanup Act “b” Values (Beyer, 1990) 

(2) Site-specific Human Health Remedial Goal Options - ILCR = 1 .OE-06 (TtNUS, 2000a) 

(3) Cleanup goals that correspond to a low-observable-effects threshold HQ = 1 .O (TtNUS, 2000a) 

(4) MCRD background values (TtNUS, 1999) 

2.8.2 Description of Remedial Alternatives 

Due to the potential for buried waste.and contaminated soil to migrate to the surface waters and sediment 

adjacent to the causeway, and based on the RAOs, remedial alternatives were developed and evaluated in 

the FS. These remedial alternatives are as follows. 

Alternative 1 - No Action. Evaluation of a no-action alternative is required by law as a basis for comparison 

with other alternatives. No remedial action would be taken to eliminate risks to human health and the 

environment. Concentrations of contaminants in soil may eventually be reduced to cleanup levels through 

natural attenuation processes, but no monitoring would be performed to quantify this reduction. As existing 

soil cover erosion continues, eroded soil may collect in depositional areas where contaminant levels may 

actually increase. Mechanisms would not be in place to determine whether the alternative would comply 

with ARARs or achieve RAOs. There are no costs associated with the no-action alternative. 

Alternative 2a - Partial Containment. This alternative would serve primarily to protect humans from 

exposure to contaminated soil and the contents of the landfill. This protection would be achieved by 
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Site 3 Soil COCs Range of Detections 

1998-1999 RIIRFI . 
Semlvolatlle organic compounds <IJglkg) 

Benzo(a)anthracene 3-3,000 

Benzo(a)pyrene 4.1 - 4,000 

Benzo(b )fluoranthene 
t 

2.2 - 3,400 

Benzo(g,h,i)perlyene I 9.3 - 2,500 
I 

Benzo(k)fluoranthene 1.7 -1,300 

Chrysene 3.6-2,900 

Indeno(1,2,3-cd)pyrene 2.6 - 2,600 

Inorganlcs (mg/kg) 

Arsenic 0.44 -11.8 

Lead I 5.5 - 264 , 

Mercury 0.0375 - 0.43 

Zinc 5.7 - 205 

Dutch Soil Cleanup Act lib" Values (Beyer, 1990) 

Site 3 Soil Cleanup 

Levels 

1,000 

890/1,000 

1,000 . 

1,000 

1,000 

1,000 

1,000 

7.79 

61.9 

0.11 

95.5 
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Basis 

Ecological \'1 

Human Health \") / 

Ecological (1) 

,Ecological III 

Ecological "I 

Ecological llJ 

Ecological ,II 

I Ecological P) 

Ecological \';J 

Ecological 1"1 

Ecological I"J 

Ecological \;lJ 

(1 ) 
(2) 
(3) 
(4) 

Site-specific Human Health Remedial Goal Options - ILCR = 1.0E-06 (TtNUS, 2000a) 
. Cleanup goals that correspond to a low-observable-effects threshold HQ = 1.0 (TtNUS, 2000a) 
MCRD background values (TtNUS, 1999) 

2.8.2 Description of Remedial Alternatives 

Due to the potential for buried waste ,and contaminated soil to migrate to the surface waters and sediment 

adjacent to the causeway, and based on the RAOs, remedial alternatives were developed and evaluated in 

the FS. These remedial alternatives are as follows, 

Alternative 1 - No Action. Evaluation of a no-action alternative is required by law as a basis for comparison 

with other alternatives. No remedial action would be taken to eliminate risks to human health and the 

environment. Concentrations of contaminants in soil may eventually be reduced to cleanup levels through 
. 

natural attenuation processes, but no monitoring would be perfor~ed to quantify this reduction. As existing 

soil cover erosion continues, .eroded soil may collect in depositional areas where contaminant levels may 

actually increase. Mechanisms would not be in place to determine whether the alternative would comply 

with ARARs or achieve RAOs. There are no costs associated with the no-action alternative. 

Alternative 2a - Partial Containment. This alternative would serve prim,arily to protect humans from 

exposure to contaminated soil and the contents of the landfill. This protection would be achieved by 
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assuring that a minimum of 2 feet of clean soit cover is present Over waste material and that the sides of the 
,- 

causeway are stable. In areas where a concern to terrestrial ecological receptors is present but only under 

a high risk scenario, 1 foot of soil cover would be placed over existing soil. The soil cover described in this 

alternative would be placed over the southeastern half of the causeway. As part of the, bank stabilization, 

excavation or covering of the sediments found to be the most contaminated would occur (sediments 

adjacent to the causeway). After construction, the cover would be inspected after major storm events and 

annually to ensure the integrity of the cover. LUCs as detailed in Appendix A would be implemented at the 

site. The estimated time to implement this alternative is 1 year. The costs associated with Alternative 2a 

are: 

Capital Costs: $4,094,000 

Operating Costs: 55,400 to 71,400 $ per year. 

30-year present worth: $4,835,000 

Alternative 2b - Full Containment. This alternative would also serve to protect humans from exposure to 

contaminated soil and the contents of the landfill. This protection would be achieved by assuring that a 

minimum of 2 feet of clean soil cover is present over waste material and that the sides of the causeway are 

stable. Alternative 2b provides equal protection to human health as Alternative 2a; however, Alternative 2b 

is more protective of ecological receptors. Because areas where a concern to terrestrial ecological ..- 

receptors is present even under a low risk.scenario, a minimum of 1 foot of soil cover would be placed over 

existing soil. Assuming such a scenario, soil cover would be placed over the entire length of the causeway 

under this alternative. As part of the bank stabilization, excavation or covering of the sediments found to be 

the most contaminated would occur (sediments adjacent to the causeway). After construction, the cover 

would be inspected after major storm events and annually to ensure the integrity of the cover. LUCs as 

detailed in Appendix A would be implemented at the site. The estimated time to implement this alternative 

is 1 year. The costs associated with Alternative 2b are: 

Capital Costs: $4527,000 

Operating Costs: 55,400 to 71,400 $ per year 

30-year present worth: $5267,000 

Alternative 3a - Partial Containment with Further Sediment Evaluation. Alternative 3a consists of all the 

components of Alternative 2a; however, Alternative 3a also contemplates the supplemental delineation of 

sediment found on the pond side of the causeway. The estimated time to implement this alternative is 1 

year. The costs associated with Alternative 3a are: 

Capital Costs: 
,---.. 

$4,160,000 

. 
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assuring that a minimum of 2 feet of clean soil cover is present over waste material and that the sides of the 

causeway are stable. In areas where a con?ern to terrestrial ecological receptors is present but only under 

a high risk scenario, 1 foot of soil cover would be placed over existing soil. The soil cover described in this 

alternative would be placed over the southeastern half of the causeway. As part of the. bank stabilization, 

excavation or covering of the sediments found to be the most contaminated would occur (sediments 

adjacent to the causeway). After construction, the cover would be insp.ected after major storm events and 

annually to ensure the integrity of the cover. LUCs as detailed in Appendix A would be implemented at the 

site. The estimated time to implement this alternative is 1 year. The costs associated with Alternative 2a 

are: 

Capital Costs: $4,094,000 

Operating Costs: 55,400 to 71,400 $ per year. 

30-year present worth: $4,835,000 

Alternative 2b - Full Containment. This alternative would also serve to protect humans from exposure to 

contaminated soil and the contents of the landfill. This protection would be achieved by assuring that a 

minimum of 2 feet of clean soil cover is present over waste material and that the sides of the causeway are 

stable. Alternative 2b provides equal prOtection to human health as Alternative 2a; however, Alternative 2b 

is more protective of ecological receptors. Because areas where a concern to terrestrial ecological 

receptors is present even under a low risk.scenario, a minimum of 1 foot of soil cover would be placed over 

existing soil. Assuming such a scenario, soil coyer would be placed over the entire length of the causeway 

under this alternative. As part of the bank stabilization, excavation or covering of the sediments found to be 

the most contaminated would occur (sediments adjacent to the causeway). After construction, the cover 

would be inspecte.d after major storm events and annually to ensure the integrity of the cover. LUCs as 

detailed in Appendix A would be implemented at the site. The estimated time to implement this alternative 

is 1 year. The costs associated with Alternative 2b are: . 

Capital Costs: $4,527,000 

Operating Costs: 55,400 to 71 ,400 $ per year 

30-year present worth: $5,267,000 

Alternative 3a - Partial Containment with Further Sediment Evaluation. Alternative 3a consists of all the 

components of Alternative 2a; however, Alternative 3a also contemplates tne supplemental delineation of 

sediment found on the pond side of the causeway. The estimated time to implement this alternative is 1 

year. The costs associated with Alternative 3a are: 

Capital Costs: $4,160,000 
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Operating Costs: 55,400 to 71,400 $ per year 

30-year present worth: $4,901,000 

Modified Alternative 3a - Partial Containment with Further Sediment Evaluation. Under this preferred 

alternative, Alternative 3a is modified to include a minimum of 1 foot df soil cover over soils that present a’ 

moderate risk to ecological receptors in lieu of only addressing high risk soils. This would involve placing a 

soil cover over approximately two-thirds of the causeway. The estimated time to implement this alternative 

is 1.5 years. The costs associated with Modified Alternative 3A are: 

Capital Costs: $4,722,000 

Operating Costs: 58,700 to 74,700 $ per year 

30-year present worth: $5,500,000 

Alternative 3b - Full Containment with Further Sediment Evaluation. Alternative 3b consists of all the 

components of Alternative 2b; however, Alternative 3b also contemplates the supplemental delineation of 

sediment found on the pond side of the causeway. The estimated time to implement this alternative iS 1 

year. The costs associated with Alternative 3b are: 

.f- Capital Costs: $4,652,000 

Operating Costs: 55,400 to 71,400 $ per year 

3Oyear present worth: $5,392,000 

2.8.3 Applicable or Relevant and Appropriate Requirements and Remedial Alternatives 

SARA requires that all remedial actions meet ARARs (unless waived) and the NCP. Preferred, SARA 

remedial actions involve treatment that permanently and significantly‘reduces the toxicity, mobility, or 

volume of the hazardous contaminants. In accordance with SARA, a list of ARARs was prepared to 

determine the appropriate extent of cleanup at Site 3. The ARARs, presented in Tables 2-9 and 2-10, 

include both federal and state regulations and associated guidance documents/to be considered criteria 

(TBCs). . 

2.8.4 Summarv of Comparative Analysis of Remedial Alternatives 

The remedial alternatives under consideration for Site 3 were evaluated against the following criteria, in 

accordance with U.S. EPA guidance (U.S. EPA, 1988): 

1. Overall orotection of human health and the environment. The purpose of this evaluation criterion is % 
to assess whether each alternative provides adequate protection of human health and the 
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Modified Altemative 3a - Partial Containment with Further Sediment Evaluation. Under this preferred 

altemative, Alternative 3a is modified to include a minimum of 1 foot of soil cover over soils that present a . 

moderate risk to ecological receptors in lieu of only addressing high risk soils. This would involve plaCing a 

soil cover over approximately two-thirds of the causeway. The estimated time to implement this alternative 

is 1.5 years. The costs associated with Modified Altemative 3A are: 

Capital Costs: $4,722,000 

Operating Costs: 58,700 to 74,700 $ per year 

30-year present worth: $5,500,000 

Alternative 3b - Full Containment with Further Sediment Evaluation. Alternative 3b consists of all the 

components of Alternative 2b; however, Alternative 3b also contemplates the supplemental delineation of 

sediment found on the pond side of the causeway. The estimated time to implement this alternative is 1 

year. The costs associated with Alternative 3b are: 

Capital Costs: $4,652,000 

Operating Costs: 55,400 to 71 ,400 $ per year 

30-year present worth: $5,392,000 

2.8.3 Applicable or Relevant and Appropriate Requirements and Remedial Alternatives 

SARA requires that all remedial actions meet ARARs (unless waived) and the NCP. Preferred SARA 

remedial actions involve treatment that permanently and Significantly reduces the toxicity, mobility, or 

volume of the hazardous contaminants. In accordance with SARA, a list of ARARs was prepared to 

determine the appropriate extent of cleanup at Site 3. The ARARs, presented in Tables 2-9 and 2-10, 

include both federal and state regulations and associated guidance documents/to be considered criteria 

(TBCs) .. 

2.8.4 Summary of Comparative Analysis of Remedial Alternatives 

The remedial alternatives under consideration for Site 3 were evaluated against the following criteria, in 

accordance with U.S. EPA guidance (U.S. EPA, 1988): 

1. 

070009/P 

Overall protection of human health and the environment. The purpose of this evaluation criterion is 

to assess whether each alternative provides adequate protection of human health and the 
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environment. Evaluation of the overall protectiveness of an alternative focuses on whether a 

specific alternative achieves adequate protection and describes how site risks posed through each 
,/--Y 

pathway being addressed by the Fs are eliminated, reduced, or controlled. 

Compliance with ARARs. The purpose of this evaluation criterion is to aseess whether each 

alternative will meet federal and state ARARs. Compliance with ARARs is one of the statutory 

requirements for remedy selection. 

Lono-term effectiveness and permanence. The purpose of this criterion is to ensure protection of 

human health and the environment in the future, as well as in the near term. In evaluating 

alternatives for their long-term effectiveness and the degree of permanence they afford, the 

analysis considers the degree of threat posed by treatment residuals, adequacy and reliability of 

any controls used to manage wastes remaining at the site, potential impacts on human health 

and the environment should the remedy fail, and whether the alternative would have ,the flexibility 

to address uncontrollable changes at the site. 

Reductions in toxicitv, mobilitv, or volume throuah treatment. This criterion. addresses the statutory 

preference for remedies that employ treatment as a principal element by ensuring that the relative 

performance of the various treatment alternatives in reducing toxicity, mobility, or volume will be ,,-“, 

assessed. There may be some situations (e.g., large, municipal-type landfills) where achieving 

substantial reductions in toxicity, mobility, or volume may not be practical or desirable. 

Short-term effectiveness. This purpose of this criterion is to examine the short-term impacts of the 

alternatives on the neighboring community, the on-site workers, or the surrounding environment, 

including the potential threat to human health and the environment associated with excavation, 

treatment, and transportation of. hazardous substances. The time to achieve protection of human 

health and the environment is also evaluated. 

Imolementability. Implementability considerations include the technical and administrative 

feasibility of the alternatives, as well as the availability of the goods and services on which the 

viability of the alternative depends. 

@&. Cost encompasses all capital costs and operation and maintenance costs incurred over the 

life of the project. The focus during the detailed analysis is on the net present value of these 

costs. 

+---y 

I 
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environment. Evaluation of the overall protectiveness of an altemative focuses on whether a 

specific alternative achieves adequate protection and describes how site risks posed through each 

pathway being addressed by the FS are eliminated, reduced, or controlled. 

2. Compliance with ARARs. The purpose of this ev.aluation criterion is to assess whether each 

alternative will meet federal and state ARARs. Compliance with ARARs is one of the statutory 

requirements for remedy selection. 

3. Long-term effectiveness and permanence. The purpose of this criterion is to ensure protection of 

human health and the environment in the future, as well as in the near term. In evaluating 

alternatives for their long-term effectiveness and the degree of permanence they afford, the 

analysis considers the degree of threat posed by treatment residuals, adequacy and reliability of 

any controls used to manage wastes remaining at the site, potential impacts on human health 

and the environment should the remedy fail, and whether the alternative would have ,the flexibility 

to address uncontrollable changes at the site. 

4. Reductions in toxicity, mobility. or volume through treatment This criterion addresses the statutory 

preference for remedies that employ treatment as a principal element by ensuring that the relative 

performance of the various treatment alternatives in reducing toxicity, mobility, or volume will be 

assessed. There may be some situations (e.g., large, municipal-type landfills) where achieving 

substantial reductions in toxicity, mobility, or volume may not be practical or desirable. 

5. Short-term effectiveness. This purpose of this criterion is to examine the short-term impacts of the 

alternatives on the neighboring community, the on-site workers, or the surrounding environment, 

including the potential threat to human health and the environment associated with excavation, 

treatment, and transportation of hazardous substances. The time to achieve protection of human 

health and the environment is also evaluated. 

6. Implementability.· Implementability considerations include the technical and administrative 

. feasibility of the alternatives, as well as the availability of the goods and services on which the 

viability of the alternative depends. 

7. Cost. Cost encompasses all capital costs and operation and maintenance costs incurred over the 

life of the project. The focus during the detailed analysis is on the net present value of these 

costs. 
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State acceptance. This criterion, which is an ongoing concern throughout the remediation 

process, reflects the statutory requirement to -provide for substantial and meaningful state 

involvement. 

9. Communitv acceptance. This criterion refers to the community’s comments on the ,remedial 

alternatives under consideration, where “community” is broadly defined to include all interested 

parties. 

Overall Protection of Human Health and the Environment 

Alternative 1 would not be protective of human health and the environment. 

The action alternatives (Alternatives 2a, 2b, Modified 3a, 3a, and 3b) would provide equal protection to 

maintenance and construction workers and the recreational user through the covering of waste and 

impacted soil with cover material. These alternatives provide varying levels of protection to terrestrial 

wildlife. Based on the areal extent of the soil cover provided in the action alternatives, Alternatives 2b and 

3b would provide the most protection to terrestrial wildlife, followed by Modified Alternative 3a, and then 

Alternatives 2a and 3a. 

Bank stabilization and erosion control measures associated with the action alternatives would minimize the 

migration of wastes and impacted soil into the surrounding sediment and surface water, thereby reducing 

human health and ecological exposure risks. Furthermore, risks would be reduced because implementation 

of these actions would involve excavating or covering sediment adjacent to the causeway (the most 

contaminated sediment). 

Compliance with ARARs 

Alternative 1 would not comply with several location-specific ARARs (e.g., Executive Orders pertaining to 

floodplain management and protection of wetlands and Coastal Zone Management Act). Additionally, 

Alternative 1 would not comply with several federal and state action-specific ARARs regarding final cover 

requirements for landfills. 

Alternatives 2a, 2b, 3a, Modified 3a, and 3b would attain all chemical-, location-, and action-specific ARARs 

in the long term. These alternatives would also utilize slope stabilization and erosion control measures and 

provide soil cover over waste and impacted soil. These actions would also minimize waste migration into 

surrounding sediment and ecological contact with the waste contents of the causeway. 
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8. State acceptance. This criterion, which is an ongoing concern throughout the remediation 

process, reflects the statutory requirement to -provide for substantial and meaningful state 

involvement. 

9. Community acceptance. This criterion refers to the community's cqmments on the .remedial 

alternatives under consideration, where "community" is broadly defined to include all interested 

parties. 

Overall Protection of Human Health and the Environment 

Alternative 1 would .not be protective of human health and the environment. 

The action alternatives (Alternatives 2a, 2b, Modified 3a, 3a, and 3b) would provide equal protection to 

maintenance and construction workers and the recreational user through the covering of waste and 

impacted soil with cover material. These alternatives provide varying levels of protection to terrestrial 

wildlife. Based on the areal extent of the soil cover provided in the action alternatives, Alternatives 2b and 

3b would provide the most protection to terrestrial wildlife, followed by Modified Alternative 3a, and then 

Alternatives 2a and 3a. 

Bank stabilization and erosion control measures associated with the action alternatives would minimize the 

migration of wastes and impacted soil into the surrounding sediment and surface water, thereby reducing 

human health and ecological exposure risks. Furthermore, risks would be reduced because implementation 

of these actions would involve excavating or covering sediment adjacent to the causeway (the most 

contaminated sediment). 

Compliance with ARARs 

Alternative 1 would not comply with several location-specific ARARs (e.g., Executive Orders pertaining to 

floodplain management and protection of wetlands and Coastal Zone Management Act). Additionally, 

Alternative 1 would not comply with several federal and state action-specific ARARs regarding final cover 

requirements for landfills. 

Alternatives2a, 2b, 3a, Modified 3a, and 3b would attain all chemical-, location-, and action-specific ARARs 

in the long term. These alternatives would also utilize slope stabilization and erosion control measures and 

provide soil cover over waste and impacted soil. These actions would also minimize waste migration into 

surrounding sediment and ecological contact with the waste contents of the causeway. 

070009/P 2-19 CT00020 



REVISION 1 
SEPTEMBER 2000 

Lonq-Term Effectiveness and Permanence 

The long-term effectiveness and permanence would not be determined under Alternative 1. 

Alternatives 2a, 2b, 3a, Modified 3a, and 3b would utilize reliable and readily implementable on-site remedial 

measures to both cover and prevent the migration of wastes thereby reducing risk to potential human and 

ecological receptors. These measures in combination with planned long-term monitoring and the 

application of LUCs would provide adequate long-term effectiveness of the interim remedy. 

Reduction of Toxicitv, Mobilitv or Volume Throuah Treatment 

None of the alternatives would reduce the toxicity, mobility, or volume of the surface soil COCs through 

treatment. Some reduction would however result from biodegradation, natural dispersion, dilution, or other 

attenuating factors. Although a statutory preference for treatment exists for CERCLA remedial actions, U.S. 

EPA’s Presumptive Remedy for CERCLA Municipal Landfill Sites is for waste containment because the 

volume and types of wastes in municipal landfills like Site 3 generally makes treatment impracticable (U.S. 

EPA, 1993). 

Short-Term Effectiveness ,.-~ 

This evaluation criteria is not applicable to Alternative 1. 

Under Alternatives 2a, 2b, 3a, Modified 3a, and 3b, vegetation along the sides of the causeway would be 

removed causing increased erosion rates in these areas. The eroded soil would be transported to and 

possibly affect the adjacent wetlands: However, measures (e.g. silt fences) to minimize the impact on the 

wetlands during bank stabilization would be employed. 

Workers would be protected during implementation of the remedy through the use of personal protection 

equipment. The RAOs would be achieved when the cover is completed in approximately 1.5 years. 

Implementabilitv 

This evaluation criterion is not applicable to Alternative 1. The implementation of Alternatives 2a, 2b, 3a, 

Modified 3a, and 3b is both technically and administratively feasible and practable. 

.-* 
Cost 
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The long-term effectiveness and permanence would not be determined under Alternative 1. 

Alternatives 2a, 2b, 3a, Modified 3a, and 3b would utilize reliable and readily implementable on-site remedial 

measures to both cover and prevent the migration of wastes thereby reducing risk to potential human and 

ecological receptors. These measures in combination with planned long-term monitoring and the 

applicatio"n of LUGs would provide adequate long-term effectiveness of the interim ~emedy. 

Reduction of Toxicity, Mobility or Volume Through Treatment 

None of the alternatives would reduce the toxicity, mobility, or volume of the surface soil COCs through 

treatment. Some reduction would however result from biodegradation, natural dispersion, dilution, or other 

attenuating factors. Although a statutory preference for treatment exists for CERCLA remedial actions, U.S. 

EPA's Presumptive Remedy for CERCLA Municipal Landfill Sites is for waste containment because the 

volume and types of wastes in municipal landfills like Site 3 generally makes treatment impracticable (U.S. 

EPA, 1993). 

Short-Term Effectiveness 

This evaluation criteria is not applicable to Alternative 1 . 

Under Alternatives 2a, 2b, 3a, Modified 3a, and 3b, vegetation along the sides of the causeway would be 

removed causing increased erosion rates in these areas. The eroded soil would be transported to and 

possibly affect the adjacent wetlands; However, measures (e.g. silt fences) to minimize the impact on the 

wetlands during bank stabilization would be employed. 

Workers would be protected during implementation of the remedy through the use of personal protection 

equipment. The RAOs would be achieved when the cover is completed in approximately 1.5 years. 

Implementability 

This evaluation criterion is not applicable to Alternative 1. The implementation of Alternatives 2a, 2q, 3a, 

Modified 3a, and 3b is both technically and administratively feasible and practable. 
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The costs of the alternatives are as follows. Note that the cost estimates in this interim ROD do not include 

efforts associated with sediment remediation. 

Alternative Capital Costs ($) Operating Costs ($/year) 30-Year Present Worth ($) 

1 0 0 0 
I I I 

2a 1 4,094,ooo 1 55,400 to 71,400 1 4,835,OOO 
I 

2b / 4527,000 55,400 to 71,400 5,267,OOO 

3a 4,160,OOO 55,400 to 71,400 4,901,000 

Modified 3a 4,722,OOO 58,700 to 74,700 5,500,000 

3b 
I I I 

4,652,OOO 55,400 to 71,400 5,392,ooo 

Modified Alternative 3a has a slightly higher 30-year present worth than Alternative 3b because Modified 

Alternative 3a contains actions for covering sediment found to have a moderate risk to aquatic receptors. 

State and Community Acceptance 

The U.S. EPA guidance also requires that the remedial alternatives be evaluated for regulatory acceptance 

and public acceptance. These evaluations were addressed through the release of the Site 3 Proposed Plan 

on June 9, 2000 and the 45-day public comment period, which ended on July 27, 2000. No comments were 

received during the public information session held on June 27, 2000 or submitted during the public 

comment period. A summary of the comments received is included in the Responsiveness Summary, 

Appendix B. 

2.9 Selected Remedy 

The selected alternative for interim remediation is Modified Alternative 3a. The components of the interim 

remedial action will consist of the following items. Illustrations of the interim soil remedy are presented in 

Figures 2-5 and 2-6. 

Slooe Stabilization and Erosion Control. The sides of the entire causeway will be stabilized with 

regrading, compacted fill, vegetation, riprap, and/or gabions. These actions will minimize the potential for 

further erosion of causeway wastes due to the actions of rain runoff, waves, and/or wind to the pond and 

marsh. Limited sediment excavation or covering of the sediments along the base of the causeway will 

occur as part of these measures. The sediment areas addressed by slope stabilization include the most 

contaminated sediments found at Site 3. Addressing these sediments will eliminate most of the site risks 

identified to human and ecological receptors by sediment exposure. 
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The costs of the alternatives are as follows. Note that the cost estimates in this interim ROD do not include 

efforts associated withsedirnent remediation. 

Alternative Capital Costs ($) Operating Costs ($/year) 3G-Year Present Worth ($) 

1 0 0 0 

2a 4,094,000 55,400 to 71 ,400 4,835,000 

2b 4.527.000 55,400 to 71 ,400 5.267.000 

3a I 4.160.000 55,400 to 71 ,400 4.901.000 

Modified 3a 4.722.000 58,700 to 74,700 5,500,000 

3b 4.652,000 55,400 to 71,400 5,392.000 

Modified Alternative 3a has a slightly higher 30-year present worth than Alternative 3b because Modified 

Alternative 3a contains actions for covering sediment found to have a moderate risk to aquatic receptors. 

State and Community Acceptance 

The U.S. EPA guidance also requires that the remedial alternatives be evaluated for regUlatory acceptance 

and public acceptance. These evaluations were addressed through the release of the Site 3. Proposed Plan 

on June 9, 2000 and the 45-day public comment period. which ended on July 27. 2000. No comments were 

received during the public information session held on June 27. 2000 or submitted during the public 

comment period. A summary of the comments received is included in the Responsiveness Summary. 

Appendix 8. 

2.9 Selected Remedy 

The selected alternative for interim remediation is Modified Alternative 3a. The components of the interim 

remedial action will consist of the following items. Illustrations of the interim soil remedy are presented in 

Figures 2-5 and 2-6. 

Slope Stabilization and Erosion Control. 'The sides of the entire causeway will be stabilized with 

regrading, compacted fill, vegetation, riprap, and/or gabions. These actions will minimize the potential for 

further erosion of causeway wastes due to the actions of rain runoff, waves, and/or wind to the pond and 

marsh. Limited sediment excavation or covering of the sediments along the base of the causeway will 

occur as part of these measures. The sediment areas addressed by slope stabilization include the most 

contaminated sediments found at Site 3. Addressing these sediments will eliminate most of the site risks 

identified to human and ecological receptors by sediment exposure. 
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Soil Cover. Additional compacted soil cover will be placed over approximately two-thirds of the causeway 

to minimize the potential for human and ecological contact with waste and impacted soil. Additionally, 

these actions will be conducted to minimize the migration of contaminants to nearby surface water and 

sediment due to runoff, waves, and/or wind. ,The proposed interim remedy includes ensuring a minimum 

of 2 feet of compacted soil cover over waste materials. This action is being conducted to protect human 

health and the environment. The 2 feet of compacted soil will protect human health by reducing the ILCR 

to 1 .OE-06. The proposed interim remedy also includes an additional 1 foot of soil cover bver existing soil 

that poses moderate to high risks to terrestrial wildlife. The additional soil cover will protect terrestrial 

wildlife to a moderate level [minimum of clean-up goals that correspond to a low-observable-effects 

threshold HQ of 1 .O and/or Dutch Soil Clean-up Act “B” values (Beyer, 199O)J. Except for soil 

macroinvertebrates ‘(e.g., worm.s), moderate risk values are considered protective of most terrestrial 

ecological receptors. 

Roadwav Construction/Sediment Testing. A paved road will be constructed that will reduce precipitation 

infiltration into the waste and reduce erosion of cover material. Also, sediment will be re-characterized. 

These sediments will be addressed in a future Proposed Plan and ROD. 

Land-Use Controls and Lona-Term Monitoring. LUCs will be implemented to control or eliminate ,-?- 

pathways of exposure to COCs at the site. The specific LUCs are contained in the LUCIP which is in 

Appendix A. Prohibitions on unauthorized intrusive/construction activity will be implemented. 

Additionally, current site restrictions regarding prohibitions on swimming and wading will be maintained. 

Through the Depot’s LUC and the site’s LUCIP, residential development of the site and the use of the 

site’s groundwater as potable water will also be prohibited. Quarterly reviews (per the MOA) will be 

conducted to ensure the long-term integrity of the remedy and effectiveness of the land-use controls. 

Also, to verify the effectiveness of the proposed interim remedy, a monitoring program will be established 

that consists of annual groundwater testing for the first 5 years. Four groundwater samples will be 

collected each year and analyzed for Target Compound List (TCL) organics and Target Analyte List (TAL) 

inorganics. A re-evaluation of the site will be performed every 5 years per CERCLA requirements to 

determine whether changes to the site restrictions and monitoring frequency will be required. 

A detailed breakdown of costs of the preferred alternative is provided in Appendix C. 

2.10 STATUTORY DETERMINATIONS 

This proposed interim action is protective of human health and the environment in the short term because 

the interim action: ,-**-* 
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Soil Cover. Additional compacted soil cover will be placed over approximately two-thirds of the causeway 

to minimize the potential for human and ecological contact with waste and impacted soil. Additionally, 

these actions will be conducted to minimize the migration of contaminants to nearby surface water and 

sediment due tq runoff, waves, and/or wind .. The proposed interim remedy includes ensuring a minimum 

of 2 feet of compacted soil cover over waste materials. This action is being conducted to protect human 

health and the environment. The 2 feet of compacted soil will protect human health by reducing the ILCR 

to 1.0E-06. The proposed interim remedy also includes an additional 1 foot of soil cover over existing soil 

that poses moderate to high risks to terrestrial wildlife. The additional soil cover will protect terrestrial 

wildlife to a moderate level [minimum of clean-up goals that correspond to a low-observable-effects 

threshold HQ of 1.0 and/or Dutch Soil Clean-up Act "8" values (8eyer, 1990)J. Except for soil 

macroinvertebrates (e.g., worm,s). moderate risk values are considerecj protective of most terrestrial 

ecological receptors. 

Roadway Construction/Sediment Testing. A paved road will be constructed that will reduce precipitation 

infiltration into the waste and reduce erosion of cover material. Also, sediment will be re-characterized. 

These sediments will be addressed in a future Proposed Plan and ROD. 

Land-Use Controls and Long-Term Monitoring. LUCs will be implemented to control or eliminate /---. 

pathways of exposure to COCs at the site. The specific LUCs are contained in the LUCIP which is in 

Appendix A. Prohibitions on unauthorized intrusive/construction activity will be implemented. 

Additionally, current site restrictions regarding prohibitions on swimming and wading will be maintained. 

Through the Depot's LUC and the site's LUCIP, residential development of the site and the use of the 

site's groundwater as potable water will also be prohibited. Quarterly reviews (per the MOA) will be 

conducted to ensure the long-term integrity of the remedy and effectiveness of the land-use controls. 

Also, to verify the effectiveness of the proposed interim remedy, a monitoring program will be established 

that consists of annual groundwater testing for the first 5 years. Four groundwater samples will be 

collected each year and analyzed for Target Compound list (TCL) organics and Target Analyte List (TAL) 

inorganics. A re-evaluation of the site will be performed every 5 years per CERCLA requirements to 

determine whether changes to the site restrictions and monitoring frequency will be required. 

A detailed breakdown of costs of the preferred alternative is provided in Appendix C. 

2.10 STATUTORY DETERMINATIONS 

This proposed interim action is protective of human health and the environment in the short term because 

the interim action: 
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l Minimizes human and ecological exposures to impacted surface soil where concentrations of 

contaminants represent a human health ILCR greater than l.OE-06 or moderate risk to terrestrial 

wildlife. 

l Provides a minimum of 2 feet of soil cover over existing waste materials within the causeway 

structure, making it consistent with federal and South Carolina regulations. 

l Stabilizes the sides of the causeway, eliminating further impacts, to the soils and sediments of the 

site. 

This interim action also complies with those federal and state requirements that are applicable or relevant 

and appropriate for this limited-scope action. Although the preferred alternative is the most costly 

alternative, it is the only alternative that meets all remedial action objectives. 

This Interim ROD is intended to provide adequate protection until a final ROD is signed. This action is an’ 

interim solution only, and is not intended to utilize permanent solutions and alternative treatment (or 

resource recovery) technologies to the maximum extent practicable for Site 3. This action does not 

satisfy the statutory preference for remedies that employ treatment that reduces toxicity, mobility, or 

volume as a principal element because treatment of wastes found at the site was deemed to be 

impractical. Instead, it was determined that a presumptive remedy approach providing for waste 

p containment was more appropriate and adequately protective. Subsequent actions will address the 

threats, including contaminated sediments, posed by conditions at ,the site. Because this remedy will 

result in wastes remaining on-site above health-based levels, a review will be conducted to ensure that 

the remedy continues to provide adequate protection of human health and the environment within 5 years 

after commencement of the remedial action. Because this is an interim action ROD, review of this site 

and remedy will be ongoing as MCRD Parris Island continues to develop remedial alternatives for Site 3 

The U.S. EPA and SCDHEC (as support agencies) concur with the preferred alternative for the interim 

remedy. It is the U.S. Navy’s judgment that the preferred alternative is necessary to proteci: public health 

or welfare and the environment from actual or threatened releases of hazardous substances into the 

environment. The preferred alternative satisfies the statutory requirements in CERCLA Section 121 (b), 

which state that the selected alternative must be protective of human health and the environment, comply 

with ARARs, be cost-effective, utilize permanent solutions and alternative treatment technologies to the 

maximum extent practicable, and satisfy the statutory preference for treatment as a principle element 

where practical. 

2.11 EXPLANATION OF SIGNIFICANT CHANGES 

As the lead agency, Southern Division Naval Facilities Engineering Command prepared and issued the 

Proposed Plan for Soil interim Remedial Action at Site 3 on June 9, 2000 (TtNUS, 2000). This Proposed 
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• Minimizes human and ecological exposures to impacted surface soil where concentrations of 

contaminants represent a human health ILeR greater than 1.0E-06 or moderate risk to terrestrial 

wildlife. 

• Provides a minimum of 2 feet of soil cover over existing waste materials within the causeway 

structure, making it consistent with federal and South Carolina regulations. 

• Stabilizes the sides of the causeway, eliminating further impacts. to the soils and sediments of the 

site. 

This interim action also complies with those federal and state requirement's that are applicable or relevant 

and appropriate for this limited-scope action. Although the preferred alternative is the most costly 

alternative, it is the only alternative that meets all remedial action objectives. 

This Interim ROD is intended to provide adequate protection until a final ROD is signed. This action is an 

interim solution only, and is not intended to utilize permanent solutions and alternative treatment (or 

resource recovery) technologies to the maximum extent practicable for Site 3. This action does not 

satisfy the statutory preference for remedies that employ treatment that reduces toxicity, mobility, or 

volume as a principal element because treatment of wastes found at the site was deemed to be 

impractical. Instead, it was determined that a presumptive remedy approach providing for waste 

containment was more appropriate and adequately protective. Subsequent actions will address the 

threats, including contaminated sediments, posed by conditions at the site. Because this remedy will 

result in wastes remaining on-site above health-based levels, a review will be conducted to ensure that 

the remedy continues to provide adequate protection of human health and the environment within 5 years 

after commencement of the remedial action. Because this is an interim action ROD, review of this site 

and remedy will be ongoing as MCRD Parris Island continues to develop remedial alternatives for Site 3 

The U.S. EPA and SCDHEC (as support agencies) concur with the preferred alternative for the interim 

remedy. It is the U.S. Navy's judgment that the preferred alternative is necessary to protect public health 

or welfare and the environment from actual or threatened releases of hazardous substances into the 

environment. The preferred alternative satisfies the statutory requirements in CERCLA Section 121 (b), 

which state that the selected alternative must be protective of human health and the environment, comply 

with ARARs, be cost-effective, utilize permanent solutions and alternative treatment technologies to the 

maximum extent practicable, and satisfy the statutory preference for treatment as a principle element 

where practical. 

2.11 EXPLANATION OF SIGNIFICANT CHANGES 

As the lead agency, Southern Division Naval Facilities Engineering Command prepared and issued the 

Proposed Plan for Soil interim Remedial Action at Site 3 on June 9, 2000 (TtNl!S, 2000). This Proposed 
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Plan described the rationale for a final response at Site 3. The SCDHEC, U.S. EPA Region 4, and the x---. 

public concur with this final response. Therefore, no significant changes were made to the Proposed Plan 

for Soil interim Remedial Action. This response action may be re-evaluated in the future if conditions at Site 

3 indicate that an unacceptable risk to public health or the environment may exist at this site. 
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Plan described the rationale for a final response at Site 3. The SCDHEC, U.S. EPA Region 4, and the 

public concur with this final response. Therefore, no significant changes were made to the Proposed Plan 

for Soil Interim Remedial Action. This response action may be re-evaluated in the future if conditions at Site 

3 indicate that an unacceptable risk to public health or the environment may exist at this .site. 
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TABLE 2-l 

SUMMARY OF STATISTICS. SURFACE SOIL 
SITE 3. CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

.- _. _. ._ . - .._ L... 

ClllOlOlOll~ 1 4’16 1 t-2 

Semivolatiles (ug/kg) _I__--- 
- _I_-- 2.Methylllaptlth;llrlle 300 187 NA NA __ .__-.. . . 
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-.. -- ._ 
PAt-Lwbb~“” 120 175 NA NA 

Acenaphthene 1:lG 4ono 94 JGUO PAI- 59.001-01 , 4 000 726 NA NA ~. 
Acenaphlhylene 1:tG 1800 4 7 2300 F 

.~ 
‘At-03~SS~OOl~Ot 1.800 350 NAT-- NA 

.4_.11._“^ ̂ ..̂  “ll,,ll‘,Lwlr 
I.,<,- 5, 10 *7.,.n .nn., r , I J”l, I -J JJ r’At-03.SS-OOl.Ot 6G 33 NA NA .-_____ 

0en2o(nlanttlrscene 10.16 3.3000 AG-230 PAI-03.SS-WI-01 335 225 NA NA 
Ben2o(a)pyrene lO/lG 4 1 4000 GF-230 PAt.03.SS.OO1.O1 438 , ^ .̂. LYU , . . NH hf.3 

Benrotb1lluorallltlelle 15116 2 2 3400 36 PAI-03.SS.001.01 2G3 1 247 1 NA 
Benzolg h ~lperytene 5,lG 9 3.2500 75.370 PAt.03.SS.001-01 ’ 4 -̂ - 

3CI ( 198 NA 

8enzo(kllluorantllerle 11116 1 7 1300 36.93 PAI-03Z.S001-01 1.3” 
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<VI NA I”?. .____ 

 ̂  ̂ - 
^̂ .̂  ̂  ̂ 1AI-03-SS-O15-01 7.300 320 NA NA --~ 

‘AI.03.SS.001.01 256 194 NA NA 

Chrysene 13 16 3 fi 79uu 9 1 2’10 PAt.03.SS-0111.01 274 230 NA NA 

Dbenzotww 1115 340 .I‘10 380 PAt.03.SS.001 .Ol 340 190 NA NA 
- Ftuorauttietv 14flG ‘64.5100 S5-22 PAt.03.SS-001-01 472 414 NA NA 
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Pyrcw 10’16 11. 45tto PAt.03.P” I”-. -. ,>-,111 I-“, 527 3GO NA _ IT.1 4,jo 1 1 I NA 

Pesticides/PC& @q/kg) 
4 4’JJDE ] 1116 ) 

.--- 
Jl PAI.03.SS-012.01 1 41 I 12 I NA NA 

4.4’.DDT 1 2.16 1 
~_--_ 

lR.45 
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.- 
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*I* !“” _--- 
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Ato,:br. 1254 1 1116 1 . .̂. ^_. ~‘3.01 56 77 NA NA __._. -___- Aroclor- 1260 4.16 I 

 ̂ - 
, v16’ , ( II ri I’H,” , -- 

LOwIt 

copper 13116 
11011 1616 2180. 7 

Lead 16i16 55.7 

o g 
o 
~ 
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Volatiles uq/kq) 

12·Btlt<lIlOlle 
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TABLE 2-1 

SUMMARY OF STATISTICS - SURFACE SOIL 
SITE 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Rang~ Range of location of Maximum Average of Average BaCkgrou~ Maximum 

Positive Detects Nondcte~ts Positive Detect Positive Detects All- Exc~~d Backgrd. 

3GO ._2~:.2-.J PAI03-SS·()08-01 L 5(;0 =F-~r=~-~-- NA 120 - 240 I 14· 'JOol. PAI-03-SS-0fl8-01 180 
1-2 I 5· 1() I PAI·03-SS-011-01 _~_15 

-~ 169 ~~ __ -=-NA~== 
2 S NA NA 

---
300 3·10· :mo PAI-03·SS·001-01 300 187 NA NA ------
120 340·380 PAI·03-SS-001·01 120 175 NA NA 

4000 94 - 4600 PAI·03· SS-OO 1·0 1 4 000 726 NA NA 
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1 7 - 340 19 - 93 PAI-03-SS-001-01 6G 33 NA NA --
3·3000 A 6·230 PAI-03·SS-oo 1·01 335 225 NA NA 

4 I ·4000 86·230 PAI·03·SS·001·01 438 290 NA NA 
22 - 3400 36 PAI-03-SS-ool-01 263 247 NA NA 
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0·14. 11 !1 

- " --1---I'AI.LJ3.SS.003·01 1 7 I 7 1 4 Yes 
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I .1 - 10 7 O,IG· 16 PAI-01·SS·004-01 39 33 15 Yes 
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TABLE 2-2 

SUMMARY STATISTICS - GROUNDWATER ’ 
SITE 3 -CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

.., I .n I I: 1 r’bl-“3.GW-001-01 
I , / -. I ._ 
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1,4·Dichlorobenzene 114 
2-Methylnaphthalene 114 
4·Melhylphenol 114 
Acenaphthene 114 
Antllfacene 114 
BiS(2-Ethylhexyl)phtllillilte 314 
f'luorene 114 
N·Nitrosodiphenylamine 114 
Naphthalene 214 
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Peslicides/PCBs'(Jl9/L) 
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'
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TABLE 2-2 

SUMMARY STATISTICS - GROUNDWATER 
SITE 3 - CAUSEWAY LANDFILL 

MCRD PAIlRIS ISLAND. SOUTH CAROLINA 

10 5 PAI·03-GW·001·0t 
1 5 PAI-03-GW-003·01 

73 5 PAI-0:3·GW-003-01 
? 5 PAI·03-GW,003-01 
1 5 PAI·03-GW-003·01 
1 5 PAI-03·GW·001·0l 
1 5 PAI-03·GW·003·01 
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7.6 - 27 6.4 PAI·03-GW·004·01 
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'AvP'i'W' AlliS Hu ' (llrllul\('II\. <I':praq(l WtlPH~ 1 ~ (JIIII!' rj':lf." !tllll 1111111 W;I', IJ<:.'·'II<I/ t~j) 1I~<.,ull~ wllell c;lll.ulaluHI the aVPliHIP. 

) 

10 4~ 
10 21 
73 20 
20 24-

10 
--21---~ 
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TABLE 2-3 

SUMMARY STATISTICS. SURFACE WATER 

SITE 3 - CAUSEWAY LANDFILL 
MCRD PAARIS ISLAND. SOUTH CAROLINA 

f luoranthene 3!20 01.1n 0 12 .a 14 1 

lllderro(l.2.3.cdlpy’ellP 2120 0075.039 012.0 
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Al,,llllllU~l~ 1 18120 742~8RGOO 

__ __ __ -.. 
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20.20 ,2fj,,O,,.274000 1 i PAIL”?-SW-,-,,? 1 

3320 0 79. lG4 

I ,20 21 1 flfi 1 PAI.03.SW-OX 

8!20 1 4. 152 1 1 2. 32 1 PAI.03.SW-02; 

18’20 163.110000 I lfiG.91 

.- -.. -_ -., 
l/20 0 15 , ““I..“L. , 

1120 39 8 ! 1 PAI.03.SW.027 --. __ 1 

2OQO 14woo *I 7wInn 
4f20 068.21 1 OILW 

20,20 1950000 692fKn 
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1 1 ‘, RS- 

-- 1 
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=-:I1 

I 23 10 70 Yes 
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- - n, PAI.lll.SW.1137 0 15 006 ND NA 

40 2 NO NA 

lr)L. PAHJ3.SW 014 1 400 675 400.675 A71 333 NO 

7 PAt-03 SW-O~~.AVG ) 1 17 048 NL) NA 

, 1 0 / PAl.O3-SW-$5 1 5.94 7 cl!)0 
.._-~ 

5.947.500 16.226.A67 NO 
- 269 15 18 ves 

97 22 11 VRS 

20 20 
1120 

20 20 
lz20 

1820 

.  . . _  _ _ _. ._ ._ 

159000 495’JOO 0 PAI.03.SW-007-F 44;1,625 444.G25 R90 667 NO 

0 71 O&c,7 PAI-03.SW-013.F fJ 71 0 33 ND Yi?S --- ^_____ 

2110000~ 677OOO’~ 0 PAI-03.SW-022-F 5 968.750 5.968 250 15.9R6.667 NO 

11 c5-19 PAI.03.SW.027.F 11 0 92 15 No 

25 2.84 8 35.154 PAI-03.SW.012.F 55 50- GE Yes 

o 
--.j 
o 
o 

~ 
"U 

~ 
o 

2 o 

TABLE 2-3 

SUMMARY STATISTICS - SURFACE WATER 
SITE 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

[ Parameter 
I Frequency of r- Ran;~_- Range Or£ocation of MaXirnum:I-- Average Or- ---1- Average ]--- Background 

Detection Positive Delects Non~!~E~!. ~~~tlve Detect Positi~.e D~~eCIS Alii . _____ ~ 
.. [" Maxirnun,t:eveI" 

___ -"-xceed Bac~~ 
Volaliles !u9!l) 

IAcelone I 
Semivolatiles (ugIL) 
Antillacene 
BCllzo{a)anlhl acpne 
Benzo a)pyrene 
8e I1 lO{b)lluoranlllene 
BenZO(g.h.r)perylene 
Be11ZO(k)fluoranillene 
Brsl2·Elhylhexyllphilralaie 
BlIlylbenzyi Phlhalale 
Chrysene 
Filloranthene 
Indpno(l .2.3-cdl ~)yrenp. 

Pilenanlhrene 
Pyrene 
Inorganics - Non-filtered (ugiL 
Allllllll1Um 

Antullonv 
ArseniC 

8arrUI1l 

Berylhurn 
CadmlLun 

Calcium 
CllJormum 

Coball 
Copper 
Ir!Jn 

lead 
~Ingneslurn 

~ .. :1allqaneSe 

Mercury 
NIt;kel 

Pot.1SSlum 
Silver 
Sodium 
Vanadium 
ZlilC 

Inorganics - Filtered (uglL) 
Alumlnu!" 
Antlmonv 
Alsenlc 
BJrll1lll 

(".1Il':lul11 

C':'pper 
Iron 

~.1.lgneslUrn 

~~'1JnQanese 

Potassium 
Silver 

S, .. dluln 

Vanadium 
ZU1C 

tJo\. 1'j.,I'\I'I,h{,il,I" 

UlJ N, 'II lJetB':1 

II 

1'20 
1·20 
2/20 
2:20 
1,20 
2120 
6/20 

1'20 
2/20 

3/20 
2/20 
]/20 

1120 

18/20 
4,20 
1120 

13.'20 
1120 
1/20 

20.20 
3/20 
1,20 
8/20 
18'20 
1·20 

20.20 

19'20 
1120 
1120 

20,20 
4/20 

20.20 
1.'20 
4,20 

2'20 
4·20 
2/20 
2020 
20·20 
3·20 
220 
2020 
15.20 
2020 
1120 

2020 
1;20 

1820 

I J 

0]8 
o fit') 

0075·072 
006·0G7 

Ogq 

0025·025 
2·7 

5 
009·12 
01- 19 

0075·039 
005·1.1 

11 

242 - 88[;00 
18·32 

961 
13 - 227 

4.4 
2 

126000 - 274000 
0.79· 164 

211 
14· 152 

163· 110000 
132 

230000 . 84 1000 
53·840 

015 
398 

146000· .17ROOO 
068·21 

1950000 . 6820000 
21;-) 

127 - (H14 

323·6:.0 
18·42 

23·129 
15·279 

137000· ;'82!)"0 
1 . 1 7 

175·5·19 
24900U . (l·ncoo 

74· 1~6 
159000·4951)00 

071 
2110000·69700(1() 

11 
252 - 84 8 . 

I-___ .':'_=~-L_"!":<J3·SI/:L(I;·l...~ ____ :J..'l. _ 

o 04B . 0 O~}·l PAI·1)3-SW·OI~ () 3H 
PAI·03·SW-O 14 012 - 01.1 (JoG -----~--------- -

(\ I? - () 1.1 PAI-03-SW·0 1.1 040 
~-().'8. 049 PAI03·SWOI4 037 

019·1)2;' PAI·03·5W·(J 14 089 
00·18· () 49 PAI·03·SW·O 14 014 

10 PAI·03·SW·025 45 
10·105 PAI·03·SW·028 50 

012 - 014 PAI·03-SW·014 065 
012·014 PAI·03·SW·014 011 
012·01.1 PAI·03·SW-O 14 02.3 

(.1 0955 . 0 11 PAI·03-SW·f)14 050 
02·1 ·027 PAI-f)3·SW·Ot.l 130 

.j.15· go H PAI-03-SW·027 ~}.951 

1 7·17 PAI-03·SW·014 25 
15- 35 PAI·03·SW-027 96 

12 <1 - 159 PAI-03-SW·U25 41 

02 PAI·03-SW·027 44 
03 PAI·03·SW·027 20 
0 PAI·03-SW·013 245.325 

07·08 PAI·03·SW·027 55 
06 PAI·03·SW·027 21 

12·32 PAI·03,SW·027 21 
16 [;·917 PAI·03,SW·027 6.783 

1 - 17 PAI·03·SW·027 112 
<) PAI·03·SW·025 727.250 

04 PAI·03·SW·027 80 
01 PAI·03·SW·027 015 

1 PAI·03·SW·027 40 
f-----c-----

PAI·03·SW·0 14 0 4()o.67 r} 

01;·07 PAI·fl3·SW-()21·AVG 1 12 
I) PAI·()')·SW·025 5.947.500 

05·61 PAI·O)·SW·on 269 
I <J. R 3 --PAI·(j)·SW·I)27 97 

~l~ 7. 120 PAI·O.3·SW·025·f 487 
1 7·49 PAl-fJ),SW·OI~H 28 

f---1-5 .:J 5 PAI·O)·SW·021·F 76 
II PAH),l-SW·028·F 227 

" PAI~03·SW·02',-1 244275 
12· ;'5 PAI·03·SW·Ol1.'- . 13 

-----c-~ 
II, i"j· ~q 8 PAI·01-SW·02~'" 31;2 

() PAI-03·SW·02~,.r- 721.5<JO 
n.l· 19 PAI·03·SW·020·r 42 

0 PAI·03·SW·00·)·F ."'4.625 
Or;·07 PAI·03·SW·0 I1·F 071 -----. 

0 PAI·03·SW·022-F 5.968.250 
l' 5 . I 9 PAI·03·SW·027·F 11 

.) 5 - 154 PAI-03-SW·012·F 55 

"~""''J,., All 1$ Ih(> .11 III 11II(·l1r a',.-, .. ')" ... I'l}r~; I 2 dill,· dr·I\.:1 II ·11 h" .. ' lI,as \J~ •• "ll· 'I I H .. I"'.\I!!<, /,1 ",'" ·:.,t(ul.tIUI'J ttl(! a/f:l~fJ" 

-T----:JU-T-~NA_=-I~-- tJA 

-c---oo:;- ----~~--. ---
NA NA --- --

~~19 NA N~_ 
010 NA NA - -_.-
007 NA NA ._--- ---
014 NA NA --
Ofl5 NA NA 
49 NA I- NA 

50 NA ----·N~-

012 NA NA 
016 r---~ NA 
DOH NA NA 
012 NA NA 
019 NA NA 

----~-

5.360 1.113 Ye~ 

13 NO NA 
6 5 Yes 
29 38 Yes 

032 ND NA 
024 NO NA 

245.325 637.000 No 
9 23 Yes 

1.3 NO NA 
10 70 Yes 

6.107 2.091 Yes 
91 ND NA 

727.250 1918.667 No 
76 53 Yes 

~ 

006 NO NA 
2 ND NA 

400.675 fl11.311 No 
048 Nl> NA -

5.947.500 16.226.667 No 
15 18 Yes 
22 II Yes 

82 ND Yes 
15 NO Yes 
1 7 43 Yes 
227 256 YP'-.,-----

244 275 645333 No . 
12 13 N'J 
4fj 18 Yes 

721.500 1.918.000 Nn 
32 18 Yes' 

444.625 890.667 No 
033 NO Yes 

5.968250 15.986.667 No 
092 15 No 

--"-"' 
50 66 Yes 



TABLE 2-4’ 

SUMMARY STATISTICS - 1998 SEDIMENT SAMPLES 
SITE 3 - CAUSE&‘AY LANDFILL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Volaliles (@kg) 
2-thllnlrorl~ 

I norganics (mgfkg) -- r Al,,m,nr,m 1 7,,2, ) ,5,0. 2q7og 1 ,i 1 PAI-03-X)-0X 1-01 73oso 1 13.OGO 1. 74.284 Yes - 
__- -~~~ 

Anlnony 1 3181 1 034.074 017 066 PAI-03.SD.014.01 040 022 1 ND I YE. 
~- 

I 11’71 I 71.198 -n 22. 0 97 PAI-03.SD-024-01 R t 6. L 12 YfZS I HrSeIItL .“-. -- 
BaWJlll 16121 36.538 17-x2 

PAI.03.SD-072-01 18 17 78 YC?S 

. . 
Beryllwn Ill21 0 29 1 4 002-046 

PAI- SD-026.0, 0 87 048 098 Ye5 

303.012 PAI-03.SD-Olc-01 
--- 0 27 0 15 078 NO 

Cadmum 10.71 “17-04~1 
calclunl 2112, 408 378011 ~-- 0 PAI.03.SO-010 01 3 849 3.849 4.002 Yes 

___- 

Chrotntum 71’21 33.503 
0 PAI-03.SD-071Wl 27 22 35 Ye5 

ooi PAI-03.SD-OX01 22 20 2 6’ Ye5 
Coball 1971 011.56 
coppet 21!21 18-r 

0 PAI-03.SDXQO-01 15 15 10 YES 

--I_---- ~,UrllLVI,Iu<,II .̂ . 1.̂ ..̂  cl.71 . - F’ 

F 
PAI.03.SD-022-01 

II 
Pllenafllnrellr , z‘.. , -_ --- 4 6 520 PAI-03.SD.022.01 

PplW ) 8.2, ( 11.2ioo 1, 1300 PAI-03-X-022.01 

Peslicides/PCBs (ug/kg) 
4.4’.ODD 1 2:2, 1 40.230 1 2 3. ,,,o 1 PAI-03.SD-014-0, 165 1 41 I NA NA 

. 
1 *,n. “c. 1 71.140 I PAI.03.SD-014-0, 45 1 29 j NA I NA 

.03-SD-021-01 34 29 NA NA 
[ 1 1 1400 PAI. SD 028-01 78 146 NA NA 

I I PAI-03~SD-0’20-0, 137 28 NA NA 
A,o‘!“r~ IL24 II&., , .,- -- . NA 
Aroclor. 12FO 1 2:21 I 45. ;o _11:4” 

PAI.OJ.SD 015-01 58 15 NA 

l!Zl 
28 --!‘.- 1400 PAI-O%SD 020-0, 23 146 NA NA 

t)N 
Benzo,a,pyrerw I,IC - --. 5 i GSO PAI.03.SD~OZ’ 01 _____-. 
Benzo(bllhloran,hell~ 13.21 1 8 990 73. 7bO PAI-03.SDXQ7-01 

BenzoQh i)perylelle 212 1 24.570 9_. 1000 PAl.03SD-022-0, 
Benzo(kllluo~a~llIlell~ 512 1 3~420 7 3 7GO PAI-03.SD-027.Ill 

_ _  ̂ PAI-03.SD-072-01 --__~ 

3171 1100 28000 0 PAI.03.SU-024-01 17.745 12,745 21.450 Ye5 -~ __ 
~_ -__- 7 ~~- ^̂  n* “OC 

--- 012.081 PAI-03.W 020-01 b 0 55 bU 
--- .-0 PAI.03.SD-OX01 2.028 -2.028 7.19’3 

01’1. 1 PAI.03.X.028-0, 0 67 0 34 ND .-___ 
(:o/-rJ73 F’AI.03.SD-020.01 0 13 0 07 NII 

l’lr,V PAI.03.SD.cJZ3-0, 9>OG 9.290 I9 110 
.~- 018-084 PAI.03.SD.027.0, 062 021 041 

0 PAI-03.SD-026-01 29 23 50 
0 PAI.03.X.020-01 43 43 45 

044.18 PAI-03.SJ.018.01 071 048 ND 

IV> 
Yes 

-Yes 

YES 

3 
Yf3 
Yes 
Ye5 

Yes 
Yes 

o 
--J 
o o g 
=u 

I\) , 
I\) 
CD 

~ o 
o 
2 
o 

} 
", 

TABLE 2·4 

SUMMARY ST ATISTICS . 1996 SEDIMENT SAMPLES 

SITE 3· CAUSE\yAY LANDFILL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

I Frequency of Range of I Range of TLQCalion of Maximum lAverage Oi"'~l-' Average 1 Background Maximum 

L...,-.,-,-P"-ar,-,a::.m:~e:::l,,,e,-r __ -,-.. ~Deleclion Posilive Del~c~l."!.".~l~.!.!!'c.!..J_f~~el,,('I"--.l£..OSili~~~~ul~S. All' . ~~e.d..B.!'~ 

Volaliles lug/kg) 

!::':~~:~0f1e ~ G2~'_= _ lfo~(;l'7()·~'I~:*.;;;'~~;:::}l~;:;;~E:t-=--:~~~~ •••.. :: - - _~:-:.:::r- j;L~ 
I'C;:;a;::r.::b"-o':~1",,[1.:c"2·l;::dl,-,"J:.:.0 ____ --+.~_(,,,;::.2':"' __ -1i __ '~::"J"_,l{) ho"F PAI·Lll·Sp·()I,l·t)l ~Jl 12 NA NA 

~!)IOrolor(1l 2/21' ,-~ __ "~.E.~.~': ='~~.T-=.~'E..:== ~ q 2 ~ -~"N,\---'--"-t![--= 

Semivolaliles (ug/kg) 
rA"ro,-)I:-"1r"a.:cc-'e,o,-'e.c..o.'-"=~"''---r--4''':-;:2'''1--'r---:3O-=7· 110 21?W PAI·03·S0·0??·O' 1'17 ----''55- NA NA --

I'B;:;e:.:n"z",O-"(a",l",ar;::11",h",ra",c"e."c;c..e __ +-__ 6",.,,,,'2.:..1_-i1_-,,5...:',-.~12;.:();.:;0,-_+-. E_6~)() PAI·03S00?2·01 222 100 NA == --. -NA 

Benzo(a)pyrene 6/21 81·1200:; 7"~r-' PAI·03·S0·022·Ol 227 106 NA NA 

Benzo(bliluoranihene 13.2' 18 990 23·260 PAI·03·S0·0<'2·()I 9(i 73 NA -:CN'''A'----l 

I'B",eo,-n"z"'0c.:'Q",.h;'-'c.<')L,p.<e",,,,,-;,yl',ec..n,,,e __ +-__ 2o-',,,2,,1_-jr-_2",4_. :,::S,::70'-_1-9 2· 1000 PAf.03·S0·022·0' 297 99 NA -.~-

Benzo(k)lIuOlanll,ene 5121 .3·420 ?.3. 1liO PAI·03·S0·()22·01 g~ 39 NA NA 

I'C;:;a:::''''boa,z'''o'''le''-_____ +-_-''11'''2.:..'_-f 570 .1.10 1600 PAI·03·S0·022·01 570 409 NA NA 

CIHysene 13,21:3 2 . 1900 GO· GoO PAI·OJ·SO·022·0 I '83 148 NA __ . __ ~ __ _ 

f;0"',b"'e::,:'"lZ"'''.,.,'l::.II,o::O'.:,.' ____ -+_......,1".2;c . .:..l__ 1')0 .1.m· IGOO PAI·03·S{)·022·01 '90 391 NA ~_ 

Fluo,anll'ene 9.21'5·3500 5 7· 6~)0 PAI·03·S0·022·01 .11/ 225 NA ___ NA __ 

t:F"'I"-uo"'r-=e-ne'--'-'------t--"'1."'·2-:-1--jr---'-:-13::'-'-=--t~""'11 . 1:\<10 PAI·03·S0·027·01 13 105 NA NA 

Indeno(1.2.3·cfilpyrenp 6/21 5'8· GGO 5 7· GSO PAI·03·SD·022·01 128 78 NA r,A 

f':pc::h::.:e'-'n"'ar-'-)I'"h"'re"'n"'e=u.c='---+-----'9"'·=-2'-1--t ---='5'-:'S'-·-:2"'4":O:':.0-+-4"'6.520 PAI·03·S0·022·01 282 153 NA NA 

Pyrene 8;21 11·2700 11 . 13(l0 PAI·03·SD·022·01 375 225 NA NA 

PesIiCides/PCBs(ug/kgl. 

4,4'·000 2121 

4,4'·DOE 1121 

" 4··00T li21 

r:A:"'l'o..ll-"a'-·-=C.,.h:':'O:'-'dC'0'-n-=e ___ _+-~ 1121 
Aroclor ·1254 3121 

Aroclor.12GO 2121 

Gamma·ChIOrd.:me 1121 

Inorganics (mg/kg) 

40·290 
45 
34 
28 

65·250 
45· to 

28 

23·1.\0 PAI·03·S0·014·01 165 41 NA NA 

23·140 P.AI·03·S0·014·01 45 29 NA NA 

23·140 PAI·03·S0·021·01 34 29 NA NA 

1 1 ... 4~00"'_lI-..;Po;';A;.;-'.~O::;3-;S;:;0;-0:o:2;;:8;-.O"_I:_.+--,,2:::8:---+---'1,::4~6_-+ __ .;.N;A:...._+ __ --'N~A~_-l 

11·40 PAI·03·S0·020·01 137 28 NA NA 

11 ·4r) PAI·03·SD·(l15·01 ,,8 15 NA NA 

1 1 . 1400 I'AI·03·S0028·0 1 _~ __ 2c..8'-__ "-_-'1-'4-=6_......JL...._-'-N:.:.A'_ _ _+---'-N:.:.A'---_1 

f',A""I::;U:.;Il::."''''u"rn'_ _____ -i1_-e2'''1::.'::.2.:..1--+-'1'''5,,1'''O-·'''2.:o9.:..70"-'~_ () PAI·03·SD·026·01 '3060 13.060 24.284 Y,,~ 

Anl'mony 3/21 034·0 74 "'O..:':.;1-'0:.,:G"'6'-t_-':P-'-A;:..I."'0.::3",·S"'O".::.().:..14.:,.·"'0.:.1_+-_--'O".48 022 ---"-:N"'O:;=---t---cYC'es 

Arsen,c 16!21 23· 19!1 n 22·097 PAI·03·SD·024·01 ::A-=---·t---"'=6-=--+--"1"'2--+----:Y"e::.:s'---·~ 

Ballum 16/21 36·'i38 17.,G-::2'-t-..;Po;';A;.;-I-;.0C;3'-'.S"'D;;.."'Oc;?-:'2"'.O::I-+--~18~-- 17 78 Yes 

Beryllium 11121 029 ·'1 " 002· () 46 PAI·03·S0·0?G·O' ---,0-'e"'2:---t---,0-'-4-'-8:--+--"""0"'9'-8--+·---'Y"'e::.s----l 

f'C;:;a:.:d.Lon"',"'u"'m------+---'1:..:0:.;.2'-1'--1I--'O:.:1"2'-·'C0'-4
c

',:-' -t 001. ° 12 PAI.03.S0.01;';0.~O:_;1-+-__:~O;;2~7:;--+-70;;.1::5:---t---c0'::2:;8::--+--~~,:,N",o ___ -l 

EC"'ae:I"'c,"'u:.:I11'-_____ -t_-;2:-'1.::/2~''-I-f-...:4:;0'''8::-.-']:'2:::fl:;0''-O + __ ,O,-_+--;P-;A:,:-"-:,0:::-3.SD·0 1 00 1 3.849 3.849 4.002 Yes 

Chrom,um 21.'21 33·50'] 0 PAI·03·S0·0?(i·Ol 22 22 35 Yes 

Coban 1921 0 II . 5 G 007 PAf.03.SD-:.O:;:2:;;G-;.O:-;1._+--_ .. _-_-_-;2~;-2;;---:...------1--_-----,,2::-.~O~~~j~~~~~'=:.2~:::.6S·~~~~l~~~~~~Yte~s~~~~~~ 

EC~O~)p~p'e~r ______ -t_~2:_'1~i2~1'-~f-~178~.~4G~9~-t--,0~-+~p~A~'.::.O~3;-.S~0-:.l~)2~O'-.0~1~+-__
;~IS~-~ 15 10 Yes 

lion 21 '21 ,,00· 280m 0 PAI·03·S0·024·01,.----'.~ 12,745 21,450 Yes 

Le~d 21,21 64· 105 O __ -tc-..;P::':A,::.'-::.0,:o3..;Sc;D:..·":0~17".0~1'--+--::30 ---·-"''''30c.:.::'-.+--''-'2'''1=--+ Yes 

"'M"'a=q'"-e-s-'u-m------+--"2-'-'-'. 2'-'1--t--2"'6"7'-'-C':"7"'1:':.') -+-~-:-o PAI·03·SD023·01 1222 3.222 6.437 Yes 

~~~1"-a.:.:n"''.9':;,.'"'''a~n~e~se~~~~~-::.-::.~~~~t~~~~2~1''':,=2~'~~~~~-::.-::.~9~'-7'c-."2'-O'-5'---+-~-·O'--t-· PAI03.~1-i--·-~-7-
0---· 70 186 Yes 

t:M=er,.:c",u",rry ______ -t __ 6":/::2:-1_-jr--=-0-:0-:':_.-:0-=3-:5:-~_r_;o:.n;-;. ',,' _. '::-)-;:0-;-9 +--'::P-'-A;:..I."O"'3"'.S"'·O" . .::0=.2S"'."'O.:..1_-f-_--"::..) .:..14,,-~ r--C:O':O'::G:--i
c

-- () 09 Yes 

NIckel 19,21 042· 13 9 012· f) 81 PAI·OS·SD-020·Ol GO 55 60 Yes 

PotassIum 21/21 "0 . 45 ?(J --::--:c0:'-~.t--;P::-A:-:'-:.(:-;)3:-.;;S"'D-:·O:-;2':::6,,·0:-1:__+-_.2=c.:.;O":2B"---f-_...:2:... . .::02:c.8c.....-i'-_-
"c..lc:;9:0~'-_+-____ Y.:.e"'s'--__ -1 

~S~p::,:.Ie~r~1I~lll~I1'------------+---~7!=2.:..1---iI_-'O~3~2'-.~I·-'-,----,---l--O~1~fJ~·.cl~t---P~A~'.O~3"'.~S~D~·O~2~8~·0"
-"'1--t_--~0~6~2~~ 034 NO Yes 

Solver 1 21 013 () 07· (J 2? PAI·03·S0·(J20·!)1 011 00., ND Yes 

t:SO-o"'d""Il'-,"-)---'------t---::2:::a" .. 2"'1:---ir--:''''1:::7C'.-:2c06=6-;:0c:O-t--·c 1%0 PAI·03·S0·1J23·01 'J.lOG 9.290 19.110 Yes 

t:T;:;h~a~II~'u'-'n-------------+--~~',~2'-1~-4r-~~0~6~2c.c;·~-~~O~'8~.O~8~~·~~P~A~,
".0~3~.~S~0".0~2~7~.0~1~~----~0~.6~2~---l--~0~2~1~--I,----~O~.~4~1~--}------Y~e~s~--

--~ 

Vanad,um 21 21 26 . 63 7 ° PAI·03·SD·02G·0 I 29 29 50 Yes 

Zinc 21,21 52·159 ° PAI·03·SD·020·01 43 43 45 Yes 

Cyan,de 1/21 071 044·18 PAI·03·S0·QI8·01 071 048 NO Yes 

NA , N"! "",.hraL't~' 

NU .. N-.'II{JO'lI;!CI 

1 A~"'r<I!)';> ,,\lil'> 111,,: JlllhllH·tl( ito"f'ld'j{' whPf" 1 ;: 'Jlll1e dl?,pt Iv)ulm1l1 was usr:'J 1')1 rll) I,:,',ull<. 'l.iJrm CilICIII.Jhrtq 1111' a .... pril(J~ 

) ) 
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Parameter 
Semivolatile Organics (ug/kg) 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pJ'_rene 
Benzo(b)lIuoranthene 
Benzo(k)fluoranthene 
Chrysen·e 
Fluoranthene 
Indeno( 1.2.3-cd)pyrene 
Pyrene 
Pesticides/PCBs lug/Kg) 

14.4'·000 
4.4·-00E 
Aroclor-1254 

NO - Non-Detect. 
NA - Not Applicable 

.. 

1 
I 

) 

TABLE 2-5 

SUMMARY STATISTICS -1999 SEDIMENT DELINEATION SAMPLES 
SITE 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Frequency Range of Location of Average of 
of Positive Range of Maximum Positive Average 

Detection Detects Nondetects Positive Detect Detects All' 

1/3 98 120 - 330 PAI-03·S0-29·01-AVG 98.0 108 
1/3 4 2.4 - 6.6 PAt-03-S0-29-0 l-AVG 4.00 2.83 
2/3 8.9 - 18 16 PAI-03-S0-29-0 l-AVG 13.5 11.6 
3/3 8.2·22 NO PAI-03-S0-30-0 1 16.7 16.7 
3/3 7.8 - 19 NO PAI-03-S0-30-01 14.8 14.8 
3/3 4.5 - 10.25 NO PAI-03-S0-29-01-AVG 778 7.78 
2/3 61 - 13.25 16 PAI-03-S0-29-01-AVG 9.68 9.12 
3/3 13 - 39 NO PAI-03-S0-29-0 l-AVG 24.3 24.3 
2/3 9.9 - 14 59 PAI-03-S0·29-0 l-AVG 120 17.8 
2/3 13 - 35.5 33 PAI-03-S0-29-0 l-AVG 24.3 21.7 

2/6 1 62 - 70 24 - 28 1 PAI-03-S0-38·01 660 I 30.7 
2/6 I 60 - 75 24·28 PAI-03-S0-36-0 1 67.5 31.2 
2/3 76 - 250 18 I PAI·03-S0-34-01-AVG 163 112 

Background 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I NA 

I NA 
NA 

1 Average All is the arithmetic average where 1/2 of the detection lunit was lIsed for the NO results when calculating the average. 

Maximum 
Exceed Backgrd. 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I NA ·1 
I NA I 

NA I 



TABLE 2-6 

CHEMICALS RETAINED AS HUMAN HEALTH COPCs 
SITE 3- CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Surface Soil Soil to Soil to Groundwater Sediment Surface Water Fish Tissue”’ Fish Tissue’*’ 

Chemical Air Groundwater 

vocs 
Benzene X 

Chlorobenzene X 

Chlorolorm X 

svocs 
1,4-Dichlorobenzene X 

4.Methylphenol X 

Benzo(a)anthracene X X X X 

Benzo(a)pyrene X X X X 

Benzo(b)lluoranthene X X X x 

Benzo(k)lluoranthene X 

Bis(2-elhylhexyl)phIhaiate X 

X .X 
Carbazole 
Chrysene X 

X X X Indeno(l.2.3-cd)pyrene 
PESTICIDESIPCBS 
alpha-BHC X 

X alpha-chlordane 
-gamma-chlordance X. 

Aroclor-1254 X X 
.X Aroclor-1260 

Dieldrin X 
x DDD 

DDE X X 
x DUT 

Heptachlor Epoxide X 

Notes 
X . Indicates chemical was retained as a COPC. 
1 - Based on fish tissue samples from Extended Site Inspection (ABB Environmental Services. Inc , August, 1993). 
2 - Based on calculated concentraUons of chemicals in fish tissue from the ecological risk assessment. 

o 
--J 
o 
o o 
<0 =u. 

~ 
W 
-0 

§ 
o o 
I\) 
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Surface Soil 
Chemical 
VOCs 
Benzene 
Chlorobellzene 
Chloroform 
SVOCs 
1,4-Dichlorobenzene 
4-Methylpllenol 
Benzo(a)antllracene X 
Benzo(a)pyrene X 
Benzolblfluorantllene X 
Benzo(k)fluoranthene 
Bis{2-etll}'lhexyl)phthalate 
Carbazole 
Clll}'sene 
Indeno( 1,2,3-cd)pyrene X 
PESTICIDES/PCBS 
alpha-BHC 
alplla-chlordane 
Iqamma-chlordance 
Aroclor-1254 
Aroclor-1260 
Dieldrin 
DDD 
DDE 
DDT 
Heptachlor Epoxide 
INORGANICS 
Aluminum X 
Arsenic X 
Barium 
Coppper 
Iron X 
Manganese. 
Mercury 
Thallium 
Vanadium 

Notes 
X . Indicates chemical was retained as a COPC. 

TABLE 2-6 

CHEMICALS RETAINED AS HUMAN HEALTH COPCs 
SITE 3- CAUSEWAY LANDFILL 

Soil to 
Air 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Soil to 
Groundwater 

X 

X 

Groundwater 

X 
X 
X 

X 
X 

X 

X 
X 

X 
X 

X 

Sediment 

X 
X 
X 

X 
X 

X 

X 

1 - Based on fish tissue samples from Extended Site Inspection (ABB Environmental Services, Inc, August, 1993). 
2 . Based on calculated concentrations of chemicals in fish tissue from the ecological risk assessment. 

) ) 

Surface Water Fish Tissue(1) Fish Tissue(2) 

X 
X X 
X X 
X 
X 

.X 
X 
X X 

X 
X 

X X 
.X 

X 
X 

X X 
X 

X 

X 
X X 

X 
X 
X 

X X 

) 



. 

TABLE 2-7 

SUMMARY OF HUMAN HEALTH CANCER RISKS AND HAZARD INDICES 
SITE 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Media Exposure lLCR Chemicals with Chemicals with Chemicals with Hazard Chemicals with 

Route ILCR > 1 .OE-04 ILCR > 1 .OE-05 ILCR > l.OE-06 Index HI > 1 

Soil Ingestion 1 8E-06 . . cPAHs 0.16 __ 

Dermal Contact 4 7E-06 . . cPAHs 0 06 __ 

ITotal 1 6 SE-06 1 0.22 -- . . . cPAHs ~~ 
Groundwater IDerrnal Contact 1 4 OE-06 1 . . . . . 0 06 __ 

Sediment Ingestton 1 3E-07 . . . . llw, __ 

Dermal Contact 2 6E-07 . . . 0.01 __ 

Total 4.OE-07 ._ . . . 0.06 __ 

Surlace Water Ingestion 1.4E-07 . . . . _. 0.05 _- 

Dermal Contact 1 .OE-05 . . I . . I cPAHs I 009 I __ 

I I 
I 

Total 1 OE-05 . . cPAHs ._ 1 0.14 1 __ 

Total All Media I 7E-05 Total All Media 1 0.47 1 
I 

Receptor 

Construction Worker 

Mnmtennnce Worker 1 Soil Ingestron [ 3.7E-06 1 -- I 

Sedtment 

_. I cPAHs. Arsenic 1 001 I __ 

Itact 1 4 7E-05 1 . . I cPAHs Arsenic 1 002 1 __ I Dermal Cor 
Total 
Ingestion 
Dermal Contact 

Total 
Total All Medra 

5 1E-05 
8.2E-07 
7 9E-06 

6 7E-06 
5.9E-OSa 

._ cPAHs Arsenic 0.04 _. 

. . ._ . . 0.01 _. 

. . ._ cPAHs. Arsenic 0.01 __ 

. . I-- . . I cPAHs, Arsenic I 0.03 I __ 
- 

I 
I Total All Media 1 0.06 1 

lecrenlionaf Users Fish Conservatwe 
(Measured Tissue) Site-Specilic 
Fish 
(Calculated 
SedimentiSurlace Water - 

Conservatwe 

Marlmum Concentratron) 

Site-Specific 

Fish 
(Calculated 
Sediment/Surface Water Conservative 
Average Concentration) 

SWSpeak 

5.OE-05 
3 5E-06 

1 BE:03 

1 3E-04 

2 OE-04 

1.4E-05 

. 

cPAHs. Aroclor 1254. 
Arsentc 

DDE, alpha-chlordane, 
Arocfor 1260 

I 

Carbazole. ODD. DDT. 
gamma-chfordane 

I I 

18 
Aroclor 1254, Arsenic, 

Mercury 

cPAHs. Aroclor 1254. 
Arsenic 

cPAHs. DDE. 

DDE, Aroclor 1260 6.1 
Aroclor 1254. Arsenic, 

Mercury 

alpha-chfordane, 
gamma-chlordane. Carbazole. DDT 22 Aroclor 1254 

Aroclor 1254, 
Aroclor 1260. Arsenic 

cPAHs. DDE. 
alpha-chlordane, 

gamma-chlordane. 
0 76 . . 

Aroclor 1254, Arsenrc 

CPAHs Carcrnogenic polynuclear aromattc hydrocarbons 

* Co!!serva!!ve. U S EPA Region IV default parameters fsee Table 6- I8 of the Sate 3 Rtt 
Site-Specific: Values based on site specific condtttons (see Table 6-18 of the Site 3 RI) 

r: ILCR: Incremental Liletime Cancer Risk 
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TABLE 2-7 

SUMMARY OF HUMAN HEALTH CANCER RISKS AND HAZARD INDICES 
SITE 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Receptor Media Exposure ILCR Chemicals with 
Route ILCR > 1.0E-04 

Construction Worker Soit Ingestion 18E·06 " 

Dermal Contact 47E·06 --
Total 65E-06 --

Groundwater Dermal Contact 40E-08 --
Sedimenl Ingestion 1.3E ·07 --

Dermal Contact 26E-07 --
Total 4.0E·07 --

Surface Water Ingestion 1.4E-07 --
Dermal Contact 1.0E-05 --
Total 1.0E-05 --
Total All Media 1.7E-05 

Maintenance Worker Soil Ingestion 3.7E-06 --
Dermal Contact 47E-05 --
Total 51E-05 --

Sediment Irtgestion 8.2E-07 --
Dermal Contact 79E-06 --
Total 87E-06 --
Total All Media 5.9E-05 

Recreational Users Fish Conservative 5.0E-05 --
Measured Tissue) Site-Specific 35E-06 --

Fish 
(Calculated 

Conservative 18E.03 
cPAHs. Aroclor 1254. 

SedimenliSurface Water - Arsenic 
Maximum Concentration) 

Site-Specific 1.3E-04 --

Fish 
(Calculated 
SedimenVSurface Wafer· Conservative 2.0E-04 --
Average Concentration) 

Site-Specilic 1.4E-05 --

CPAHs Carcinogenic polynuclear aromatic hydrocarbons 
• Conserva!!ve_ US EPA Region IV default parameters (see Table 6-18 of the Site 3 Ril 
Site-Specific: Values based on site specific conditions (see Table 6-18 of the Site 3 HI) 
ILCR: Incremental Lifetime Cancer Risk 

Chemicals with 
ILCR > 1.0E-OS 

--

--

--
--
--
--
--
--
--

cPAHs 

--
cPAHs 
cPAHs 

--
--
--

Aroclor 1254 

DOE. alpha-chlordane. 
Aroclor 1260 

cPAHs. Aroclor 1254. 
Arsenic 

cPAHs. DOE. 
alpha-chlordane. 

gamma -chlordane. 
Aroclor 1254. 

Aroclor 1260. Arsenic 

--

Chemicals wilh 
ILCR > 1.0E-OS 

cPAHs 
cPAHs 
cPAHs 

--
-. 
--
--
--

cPAHs 
.-

Total All Media 

cPAHs. Arsenic 
Arsenic 
Arsenic 

--
cPAHs. Arsenic 
cPAHs. Arsenic 
Total All Media 

Dieldrin. DOE 
Aroclor 1254 

Carbazole. DOD. DDT. 
gamma-chlordane 

DOE. Arodor 1260 

Carbazole. DDT 

cPAHs. DOE. 
alpha-chlordane. 

gamma-chlordane. 
Aroclor 1254. ArseniC 

Hazard Chemicals with 
Index HI> 1 

0.16 --
0.06 --
0.22 --
006 --
0.05 --
0.01 --
0.06 --
0.05 --
0.09 --
0.14 --
0.47 

001 --
002 --
0.04 --
0.01 --
0.01 --
0.03 --
0.06 

2.4 Aroclor 1254 
0.83 --

I 

18 
Aroelor 1254. Arsenic. 

Mercury 

6.1 
Aroclor 1254. Arsenic. 

Mercury 

22 Arodor 1254 

0.76 --



,TABLE 2-8 REkON 1 
SEPTEMBER 2000 

CHEMICALS RETAINED AS ERA STEP 2 ECOLOGICAL COPCs 

’ SITE 3 - CAUSEWAY LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE1 OF2 - 
,I--., 

Chemical 

vocs 
2-Butanone 
Acetone 
Carbon Disulflde 
Chlorobenzene 
Chloroform 
Xylenes. Total 
sv0c.s 

Surface Water Sediment Surface Soil Groundwater 

X .X 
X X X 

X X 
X 

X X 

I X 

PESTICIDES/PCBs 
4.4’-DDD 
4.4.-DDE 

Alpha-Chlordane 
Gamma-Chlordane 
Aroclor-I 254 

070009/P 2-32 CT0 0020 

TABLE 2-8 

CHEMICALS RETAINED AS ERA STEP 2 ECOLOGICAL COPCs 
SITE 3 - CAUSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF2 

REVISION 1 
SEPTEMBER 2000 

Chemical Surface Water Sediment Surface Soil Groundwater 

VOCs 
2-Butanone X .X 
Acetone X X X 
Carbon Disulfide X X 
Chlorobenzene X 
Chloroform X X 
Xylenes, Total X 
SVOCs 
2-Methylnaphthalene X X 
4-Methylphenol X X 
Acenaphthylene X 
Anthracene X X 
Benzo(a )anthracene X X X 
Benzo( a )pyrene X X X 
Benzo(b )tluoranthene X X X 
Benzo(g,h,i)perylene X X 
Benzo(k)tluoranthene X X 
Bis(2-Ethylhexyl)phthalate X X X 
Carbazole X X 
Chrysene X X X 
Dibenzofuran X X 
Fluoranthene X X X 
Indeno(1,2,3-cd)pyrene X X X 
Phenanthrene X X 
Pyrene X X X 
PESTICIDES/PCBs 
4.4'-DDD X 
4.4'-DDE X X 
4.4'-00T X X 
Alpha-Chlordane X X 
Gamma-Chlordane X X 
Aroclor-1254 X X 
Aroclor-1260 X X 
INORGANICS 
Aluminum X X X 
Antimony X 
Arsenic X X X 
Barium X X X 
Beryllium X X 
Chromium X 
Cobalt X X 
Copper X X 
Cyanide X 
Iron X X X X 
Lead X X X 

070009/P 2-32 CT00020 



TABLE2-8 
,jt. 

CHEMICALS RETAINED AS ERA STEP 2 ECOLOGICAL COPCs 
SITE 3%&JSEWAY LANDFILL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE2OF2 - 

REVISION 1 
SEPTEMBER 2000 

Vanadium 
Zinc 

070009/P 2-33 . CT0 0020 

Chemical 

Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

070009/P 

TABLE 2-8 

CHEMICALs RET AINEDAS ERA STEP 2 ECOLOGICAL COPCs 
SITE 3'~;'~AiJSEWAV lANDFill 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF2-

REVISION 1 
SEPTEMBER 2000 

Surface Water Sediment Surface Soil Groundwater 

X X X 
X X X 
X 

X 
X 

X 
X X X 
X X X 

2-33 CTO 0020 



TABLE 2-9 

FEDERAL ARARs AND TBCs 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 4 

ARAR Citation/Reference ARAR Type Rationale for Use at MCRD Parris Island 
..~. _ -.. 

Chemical-Specific ARARs 

Safe Drinking Water Act 

MCLs. MCLGs. and SMCLs 

Ambient Waler Qualily Criteria Section 304 of the Clean 
flater Act 

Clean Aii Act National Ambient Air 
Quality Standards 

.-- 

I 

/ 
- -. 

42 U S.C 57401- 7642. 40 
CFR Part 50 

RCRA Subtitle C - Hazardous Waste 
Identifications and Listing Regulations 

40 CFR 261 

U.S EPA Health Advisories U.S. EPA. 1996a 

tp 
0 

‘. - -- -. 
! Risk-Based Concentration 

P 

a 
0 
8 
s 

L - 
j I 

I _- 

Getleric Soil Screening Levels 

__ .~ 
Dutch Soil Clean-up Act Ecological 
Screening Values 

,Dutch Ministry of Housing Intervention 
Values and Target Values - Soil 
Qualtty Standards 

Oak Ridge National Laboratory 
roxiciljr Benchtnarks for Soil 

Catladian Council of Mtnislers df the 
Ettvirontnent Soil Qualily Guidelines 

Ecologtcal Risk Assessment at Military 
Bases 

ER-L ‘and ERM Levels 

PELs and TELs 

_._ ~-_.- _.. --.- - ..-- 
Efroytnson. 1997a and 
1997b 

CCME. 1997 

I 

U.S EPA, 1998 

Long et al.. 1995 

~~--.-.-- ..- 
FDEP. 1994 

10 CFR 140-143 

-____--.---- 
U.S. EPA Region III. 1998 

.__._ ___-- ~. --. 
U.S. EPA, 1996b 

Beyer. 1990 

MHSPE. 1994 

-I.-- 

\lot applicable 

qelevant and 
lppropriale 

‘otentially applicable 

___ -~ ~.-.-- ~. 
Potentially applicable 

_..~___--.-.-.~ 
To be considered 
criteria (IBC) 

TBC 

.._~.--_-_.-. -... 
TBC 

TBC 

_. 
rot 

--. 

TBC 

TBC 

TBC 

-.- 
1 

I 

I 
-. 

I 
I 

I 

/ 

_~ . ___.... ~-~ .---... 
JVould be used as protective levels lor groundwater lhal are &renl or 
3otential drinking water sources; however, groundwater is saline to 
,rackish and is not a viable dr&kittg water source. 

____..._ ~.. -.. . -..- ~~. -..- --------- 
Criteria for assessing the need for sutlace water retnedial action/corrective 
:neasures. 

Retnedtnl action/corrective measutes involving treatment of rnedia could 
result in etnissions lo the attnosphere. 

Would be used to identily a material as a hazardous waste and’thus 
determine (he applicabilify and relevance of RCRA C Hazardous Waste 
Rules. 

_ - ~. .._.. -_A_- -..-.... 
Benchmark values lor assessing the need for groundwater remedial ’ 
action/corrective measures. 
.--_.------_--- --- 
Benchtnark values for assessing the need for soil and groundwater 
retnedial action/corrective measures. 

Benchtnark values for assessing the need for soil rernedial _ 
action/corrective measures. 

.~.~ ~~.-.-.-. -.- ___. .- ~.~.._ _.... .- .-.__ __. 
Benchmark values for assessing the need for soil retnedial 
action/corrective measures. 
_. - ._- --.- --- - --- .~ ~---- -.- --- 
Benchmark values for assessing the need for soil remedial 
action/corrective measures. 

__ - ~I__---.--.. 
Benchmark values lor assessing the need for soil rernedial 
action/correclive tneasures. 

~. __.. ~_~._ ~.. .._. - ~~_. .._. ..__ -_-_. ~-_. ..---.-- 
Benchtnark values for assessing the need for soil remedial. 
action/corrective tneasures. 

._ ___.. --A..---.-- 
Memorandum consists of benchmark values for assessing the need for 
surface soils, sediment and surface waler r&medial action/corrective 
measures 
--- . . . . . ~-- - _...-. .-- -....-. -. -. --- - - 
Benchmark values for assessing the need lor sedimeni remedial 
action/corrective measures. 

_. ..~~- -.__._ - ._... -. 
Benchmark values for assessing Ihe need for sediment retnedial 
action/corrective measures. 
p-_I_-___- ____ _..~ .-.._- ..--- ~. ..~---------- ~- -- - 

~ o 
o 
o 
I\) 
o 

TABLE 2-9 

FEDERALARARsANDTBCs 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 4 

ARAR l Citation/Reference 
-,-- ---.~-----~-.~-- --~--------.-.-~-.-.-.--

Chemical-Specific ARARs 
r --.---------.----.~--.---- -----
! Safe Drinking Water Act 40 CFR 140-143 

MCLs. MCLGs. and SMCLs 
i~-- --.---------------~----------- - ----- .-----.---------... -----
! Ambient Water Quality Criteria Section 304 of the Clean 

Water Act I 
I 

Clean Aii Act National Ambient Air 
Quality Standards 

42 US.C §7401- 7642. 40 
CFR Part 50 

RCRA Subtitle C - Hazardous Waste 40 CFR 261 
Identifications and Listing Regulations 

u.s EPA Health Advisories U.S. EPA. 1996a 

I Risk-Based Concentration U.S EPA Region III. 1998 

Generic Soil Screening Levels 

Dutch Soil Clean·up Act Ecological 
Screening Values 

U.S. EPA. 1996b 

Beyer. 1990 

.Dutch Ministry of Housing Intervention MHSPE. 1994 
Values and 1 arget Values - Soil 
Quality Standards 

O"k Ridge National Laboratory 
Toxicity Benctllnarks for Soil 

Canadian Council of Ministers cif the 
Ellvironment Soil Quality Guidelines 

Efroymson. 1997a and 
1997b 

CCME. 1997 

Ecological Risk Assessment at Military U.S EPA. 1998 
Bases 

ER·L 'and ER·M Levels Long et al.. 1995 

-----------------
PELs and TELs FDEP.1994 

') 
.' 

ARAR Type 

Not applicable 

Relevant and 
aprropriate 

Potentially applicable 

Rationale for Use at MCRD Parris Island 

Would be used as protective levels lor groundwater that are current or 
potential dlinking water source.s; however. groundwater is saline to 
brackish and is not a viable drinking water source. 

Criteria for assessing the need for SUI face water remedial action/corrective 
measures. 

Remedial actionfcorrective measures involving treatment 01 media could 
result in emissions to the a1mosphere. 

Potentially applicable Would be used to identify a material as a hazardous waste and thus 
determine the applicability and relevance 01 RCRA C Hazardous Waste 
Rules. 

To be considered 
criteria (TBC) 

TBC 

lBC 

mc 

mc 

lBC 

TRC 

lBC 

TBC 

mc 

) 

Benchmark values for assessing the need for groundwater remedial 
action/corrective measures. . 

Benchmark values lor assessing the need for soil and groundwater 
remedial action/corrective measures. 

Benchmark values for assessing the need for soil remedial 
actionfcorrective measures. 

- --_ .. _----_._--
Benchmark values for assessing the need for soil remedial 
action/corrective measures. 

Benchmark values lor assessing Ihe need for soil remedial 
action/corrective measures. 

Benchmark values for assessing the need for soil remedial 
actionfcorrective measures. 

Benchmark values lor assessing the need for soil remedial 
actionfcorrective measures. 

Memorandum consists of benchmark values for assessing Ihe need lor 
surface soils. sediment and surlace water remedial action/corrective 
measures. 

Benchmark values lor assessing the need for sedirneni remedial 
actionfcorrective measures. 

Benchmark values lor assessing the need lor sediment remedial. 
action/corrective measures. 

) 



TABLE 2-9 

FEDERAL ARAfh AND TBCs 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE2OF4 

ARAR Citation/Reference ARAR Type Rationale for Use at MCRD Parris Island 
1 

Location-Specific ARARs 

U.S. EPA’s Groundwater Protection 
Strategy 
-.-..-- -_-. 
Clean Waler Act Section 404 River 
and Harbors Act, Section 10 

~- -_ ._ ___- 
Floodplain Management 

Protection 01 Wetlands 
__._ - .__ -..-~ .---~ .--..-. --- 
Endangered Species Act 

Fish and Wildlife Coordination Act 

__._ -..-___--- .---__ 

Coastal Zone Management Act 

.-.___ --- 
Historic Sites, Buildings, and 
Antiquities Act 

Archaeological and Historic 

Preservation Act of 1974 

_~--__--_ 
Archeological Resources Protection 
Act of 1979 
-_-. .~--~ .--_ ~__I__. 

Native American Grave Protection ar- 
Repatriation Act of 1990 

L.-__---_ 
‘Bald Eagle Protection Act of 1940. a! 
Amended 

_- ..___ -. _.. 
Conservation Programs on Military 
Reservations (Sikes Act) of 1960. as 
Amended 

Marine Mammal Protection Act of 
1.972 as Amended 

-- 

- 

_-. 

--. - 

rd 

-- 
j 

.._._ -.. --. -~~. 
U.S. EPA, 1984 

40 CFR 230.33 CFR 320. 
330 

Executive Order 11988 
-__-_--i--.-- --.. 
Executive Order 11990 

16 U.S.C 1531 et seq 

_______.-- --. 
16 U.S.C 661 et seq.. 40 
CFR Part 122.49 

16 U.S.C. 1451 et seq. 

-- __~ 
16 U.S.C. 461 et seq. 

___~--- -.-_ 
16 U.S.C. 469 et seq 

____ ~_. .---___ _...-... ~-. 
16 U SC. 479(aa) et seq 

25 U.S.C. 3001 et seq 

16 U.S.C. 688 et seq 

:6 U.S.C 670(a) e! seq 

___-.--- 
16 USC. 1361 et seq. 

- I 

.I BC 

-- .-- . . ..__ 
Not applicable 

Applicable 
-.-.- _... -. ~.. -. 
Applicable 

Apylicable 

Applicable 0 

__-- ._---. ~~ 
Applicable 

Potentially Applicable 

Potentially Applicable 

Potentially Applicable 

Poleritially Applicable 

Potenlially Applicable 

___- ---~ -...--.._. 
App!icable 

Not Applicable 

.- _. ,- 

- -. - 
-..~ - _. .- 1 

Surficial groundwater al Sile 3 IS likely designated Class IIIA 

_..-..-.. ~... ~- -..-.-.-__-._-...-- .~_ . ..__~ ~~~ 
Prohibils Ihe unauthorized obstruction or alleralron of any navigable waters 
of the United Slates; however. wafers withrn the vicinity of Site 3 are not 
classilied as navigable walers. 
-.- --.. - - .~- . ..- . ..---.-...._ -.. . _ .-... .-. ..~ ..~ -- 
Site 3 is located within the loo-year floodplain. 
-_-..-.-----.~-.--..- ..-- --... __- __...._ -. ._---.-_-_ -__- 
Site 3 is located within a wetlands area. 

A bald eagle is known to nest in the vicinity of Site 3. Wood storks and 
alligators are sornetimes observed in the vicinity. 
- .----_-...-_- 
Ensures that remedial action/corrective rneasures protect nearby wetlands 
and protected habitafs. 
-._ ___-._---- -- 
Ensures that remedial action/corrective measures protect coastal 
resources. 
-__.- .-- -_- -- 
This Act would be applicable if inforrnation is found to classify Site 3 as i 

historic or prehistoric property of national significance 

This Act would be applicable if historic and archaeological artifacts were to 
be affected by remedial activities. No such artifacts are known to exist 
within the boundaries of Site 3. 

This Act would be applicable if archeological artifacts were discovered 
during remedial activities. 

This Act would be applicable if hurnan remains were discovered during 
remedial activities. 

This Act includes provisions for prohibiting the disturbance of bald eagles. 
Because a bald eagle is known to nest within the vicinity of Site 3. remedial 
activities would need lo be conducted lo minimize the disturbance lo this 
species. 
----~.-- .~ ~_.-.-- .______._. - -._ -.. -~ -__.... ..-- --..--_._ 
T!!is ac! requires !ha! mi!i!ary ins!allations manage natural resources for 
multipurpose uses and public access appropriate for those uses consistent 
with the military department’s mission. 

Marine mammals are not known to inhabit the Pond or Ribbon Creek. 
Marine mammals are usually not Associated with shallow marshes and 
small tidal inlets like those near Site 3. 

-_-~------..----.^ 

.; ‘< 

I\) 
I 

W 
()l 

(") 

b 
2 o 

ARAR 

Location-Specific ARARs 

U.S. EPA's Groundwater Protection 
Strategy 

Clean Water Act Section 404 River 
and Harbors Act. Section 10 

) 
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Citation/Reference 

US EPA. 1984 

40 CFR 230. 33 CFR 320· 
330 

PAGE 2 OF 4 . 

ARAR Type 

mc 

Nol applicable 

Rationale for Use at MCRD Parris Island 

Surficial groundwater at Site 3 is likely designated Class lilA. 

--.- --- -- ------1 
Prohibits the unauthorized obstruction or alteration of any navigable waters 
of the United States; however. waters withlll the vicinity of Site 3 are not 
classified as navigable waters. 

Floodplain Management Executive Order 11988 Applicable Site 3 is located within the 100-year lIoodplain. 
-.-------------------------------- -----.---"-7"-----------

Protection of Wetlands Executive Order 11990 Applicable Site 3 is located within a wetlands area. 

Endangered Species Act 16 US.C 1531 et seq Applicable A bald eagle is known to nest in the vicinity of Site 3. Wood storks and 
alligators are sometimes observed in the vicinity. 

----_._-_._----- -----------.-----. --_._._---- --- --------_ ... _-------------_.--. __ ... - ---'-----------
Fish and Wildlile Coordination Act 

Coastal Zone Management Act 

---_._------_._-

16 US.C 661 et seq .. 40 
CFR Par1122.49 

16 U.S.C. 1451 et seq. 

Applicable • 
Applicable 

Ensures that remedial action/corrective measures protect nearby wetlands' 
and protected habitats. 

-- -.--------
Ensures that remedial action/corrective measures protect coastal 
resources. 

... _------ .---. -- ---_._._-.,----::--

Historic Sites. Buildings. and 16 U.S.C. 461 et seq. Potentially Applicable This Act would be applicable il information is found to classify Site 3 as a 
Antiquities Act 
-----------.. _--
Archaeological and Historic 

Preservation Act 011974 

Archeological Resources Protection 
Act 01 1979 

Native American Grave Protection and 
Repatriation Act 01 1990 
.-.. ~ .. -----------
Bald Eagle Protection Act 01 1940. as 
Amended 

Conservation Programs on Military 
r-1eservations (Sikes Act) 01 1960. as 
Amended 

Marine Mammal Protection Act 01 
1.972 as Amended 

historic or prehistoric property of national significance 

16 U.s.C. 469 et seq. Potentially Applicable This Act would be applicable if historic and archaeological artifacts were to 
be affected by remedfal activities. No such artifacts are known to exist 
within the boundaries of Site 3. 

16 USC. 479(aa) et seq. Potentially Applicable 

25 U.S.C. 3001 et seq. Potentially Applicable 

16 U.s.C. 688 et seq Potentially Applicable 

16 U.S.C. 670(a) el seq. App!icable 

1---------·----- .---------------
16 U.S.C 1361 et seq. Not Applicable 

This Act would be applicable il archeological artifacts were discovered 
during remedial activities. . 

This Act would be applicable if human remains were discovered during 
remedial activities. 

-----.-----.. ------.--------------------1 
This Act includes provisions for prohibiting the disturbance of bald eagles. 
Because a bald eagle is known to nest within the viCinity of Site 3. remedial 
activities would need to be conducted to minimize the disturbance to this 
species. 

This act requires that military installations manage nFitural resources for 
multipurpose uses and public access appropriate lor those uses consistent 
with Ihe military depinlmenl's mission. 

Marine mammals are not known to inhabit the Pond or Ribbon Creek. 
Marine mammals are usually not associated with shallow marshes and 
small tidal inlets like those near Site 3. 

----'-----------'-----------------------._-------_._- ------
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I ARAR Citation/Reference ARAR Type Ralionale for Use at MCRD Parris Island 
I -. .~ .._ - ..__. -.. _ .__- - .~ -.. 

? 
0 
0 
R 
0 

Action-Specific ARARs 

I-~-- 
._-__-.--.-_.--_--_-~~- 

, Solid Waste Disposal Act/ Resource 
Conservation Recovery Act Subtitle C 

/ .__~ -___. - -~.--~..-____--- 

Standards for Hazardous Waste 

I 

I-- 

. Staiidards for Hazardous Waste 
Transporters 

. - -~ -___- __I___-..-~ 
. Standards for Owners and 

Operators of Hazardous Waste 
1 reatment. Storage and Disposal 
Facilities 

_.___- .-~------ 
40 CFR 263 

40 CFR 264 

. Interim status standards for 
owners and operators of 
hazardous wasle TSD facililies 

40 CFR 265 

. RCRA Land Disposal Restrictions 
Requirements 

--- 
40CFR 268 

.____.. ._ _ -_ ~~-~-.-- ----- - 
t lazar dolls and Solid Waste 

Amendments of 1984 

I_---- ~-- 
42 U SC. 6926 

FlCRA Subtitle D 40 U.S.C 6901 

The Clean Water Act 

National Pollution Discharge 
Elimination System 

40 CFfj 122 

/ TOXIC SkJbStallCf?S Control Act 40 CFR 761 

--____- - 
U.S EPA Clean Air Act New Source 
Performance Standards 

___- 
Clean Air Act National Emission 
Standards for Hazardous Air 
Pollutants 

/ 

40 CFR 60 

I 40 CFR 60 

42 U.S.C 6905. 6912a. 
6924-6925 

40 CFR 262 
. ~~. _._.. -.-..-.-... 
r’otentially applicable 

Potentially applicable 

Potentially applicable 

Relevant and 
appropriate 

* 
Potentially applicable 

_._~ -- __-_ ~. 
Potentially Applicable 

Relevant and 
appropriate 

Potentially applicable 

Not an ARAR 

__-_____--- 
Potentially applicable 

.- .- 

Applicable for removed site wastes delerrnined to be hazardous 

_ .._-...-.---. --. 
Applicable for removed site wastes determined to be hazardous that are 
transported ofl site. 

------ 
These regulations would be applicable to waste removed from the site 
including bofh on-site and off-site management. 

---- .----- .._ __.-._- .-.--- ---... ..-- _--~ --. 
Establishes design and operating criteria for hazardous landfills. Because 
the type of waste disposed in the causeway was prirnarily nonhazardous in 
nature, these requirements are not applicable; however, certain aspects 
are relevant and appropriate. 

_ ---_____ _~--_---- 
Treatment or disposal of contaminated media and/or disposal of treatment 
residuals that may be considered hazardous waste would be subject to 
land disposal restrictions. 

__--~-- 
Establishes a corrective actions program requiring four basic element! 

(assessment, investigation, corrective measures study, implementation). 
- .~-. -- - _--- 
Establishes design and operating criteria for solid waste (nonhazardous) 
landfills; however, disposal activilies ceased prior io the effeclive date of 
the regulation. 

These requirements are applicable for all alternatives lhal include a waler 
dis’charge 

._ 

-  

_. 

- ._  

1 

-  

;  

-_ 

Remedial action/corrective measures may be driven by reducing PCB 
concentrations in affected media to meet published levels. 
- _..^ -.__- ..~~~~. ----___-_-._--..~ .--.- __- . . ~~. -- .-----_- 
Remedial action/corrective measures involving treatment of media could 
result in emissions to the atmosphere. 
.-__ ____ -- ._^____.._ --_--.--._. ._. ~~ .---- -.__--- 
Existing sou!ce types are not present on site. 
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ARAR 

Action-Specific ARARs 
1- ---------~-----------------

Solid Waste Disposal Act! Resource 
I Conservation Recovery Act Subtitle C 
j. -----~---- ._-------------
I. Stnndards for Hazardous Waste 
I Generators 
I -------------

• Standards for Hazardous Waste 
Transporters 

Citation/Reference 

42 U.s.C 6905. 6912a. 
6924-6925 

40 CFR 262 

40 CFR 263 

Standards for Owners and 40 CFR 264 
Operators of Hazardous Waste 
Treatment. Storage and Disposal 
Facilities 

Interim status standards for 40 CFR 265 
owners and operators of 
hazardous waste TSD facilities 

RCRA Land Disposal Restrictions 40 CFR 268 
Requirements 

Hazardous and Solid Waste 

Amendments of 1984 

nCRA Subtitle D 

The Clean Water Act 

National Pollution Discharge 
i ElImination System 

roxic Substances Control Act 

u.s !;PA Clean Air Act New Source 
Performance Standards 

42 US_C_ 6926 

40 U.S_C 6901 

40 CF8 122 

40 CFR 761 

40 CFR 60 

ARAR Type 

Potelliially applicable 

Potentially applicable 

Potentially applicable 

Relevant and 
appropriate 

t 
~ -------- -----.-.. -~-

Potentially applicable 

Potentially Applicable 

Relevant and 
Appropriate 

Polentially applicable 

Not an ARAfl 

Not an ARAR 

L Rationale for Use at MeRD Parris Island 

Applicable for removed site wilstes determined to be hazardous_ 

Applicable for removed site wastes determined to be hazardous that are 
transported 011 site_ 

These regulations would be applicable to waste removed from the site 
including both on-site and oil-site management. 

Establishes design and operating criteria for hazardous landfills. Because 
the type of waste disposed in the causeway was primarily nonhazardous in 
nature, these requirements are not applicable; however. certain aspects 
are relevant and appropriate. 

Treatment or disposal of contaminated media and/or disposal of treatment 
residuals that may be considered hazardous waste w.ould be subject to 
land disposal restrictions_ 

----:-c----------- --~----------~-
Establishes a corrective actions program requiring four basic elements 

(assessment. investigation. corrective measures study. implementation). 
-------------------------------

Establishes design and operating criteria for solid waste (nonhazardous) 
landfills; however. disposal activities ceased prior -10 Ihe effeclive date of 
the regulation. 

These requirements are applicable for all alternatives Ihat include a water 
discharge 

Remedial action/corrective measures may be driven by reducing PCB 
concentrations in affected media to meet published levels. 

Remedial action/corrective measures involving treatment of media could 
result in emissions to the atmosphere. 

---------1' ._--------------- ._------_._--_. --------- ------------~----~------ -

Clean Air Act National Emission 
Standards for Hazardous Air 
Pollutants 

40 CFR 60 

______ ~~~_~_.J'__-:;~~ _________ _ 

) 

Potentially applicable Existing source Iypes are not present on site_ 

--------- --~------------------------ ----_. ---

) J 
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/ 
; i - .-.--.-_--_ .--_-._----_- 

I OSHA Standards 

I .. -- ---;------------ ~- r National Environmental Policies Acl 
I 

i _ -..------.-___ 
j Soil Conservation Act 
! 
I .-. -~- ~-. ---..--.__ 
1 Presumptive Remedy for CERCLA 
1 Municipal Landlill Sites 
! 

1 Application of the CERCLA Municipal 
j Londlill Presumptive Remedy to 
/ Military Landfills 
L ..- . - --l_-.-- _..-...-.-- ~. 

Citation/Reference 
- _ . 

49CFR 

_ --.--. -.---~~~ -. 
29CFR 1910.120 

.---. __.._. 
42 U.S.C 4321 et seq. 

. _- -..--_.-. -- 
U.S.C. 5901 et seq. 

--. - 
U.S. EPA. 1993 

U.S. EPA, 1996c 

ARAR Type 

Potentially applicable 

Applicable 

Relevant and 
appropriate 

_-.--.-... -- 
Applicable 

TBC 

- 
TBC 

- 
Rationale for Use at MCRD Parris I.sland 

These rules are considerecl potentially applicable to wastes shipped off site 
for laboratory analysis, Ireatnienl. or disposal. 

.- _. .- - . _. _ . ..-- . . 
On site activities are required to lollow OSHA requirernents. 

Remedial action/corrective measures could constrlule signilicant activities. 
thereby making NEPA requirements ARAfjs: however, aclivilies conducted 
in accordance with the NCP are considered to rneel the substantive NEPA 
requirements. 

-..-... _..- _-_.. _... -. - _ .-. . ..^ . _ _ . - ._--_--- --. 
During remedial activities. implernenlation of soil conservalion practices 
would be required. 

--.--.. ..-._ ---_- _.._ -.-._.-.---- _ .._. --__- - -____---.. 
Sile 3 was constructed with municipal trash and solid waste from the 
Depot. Through Ihis directive. U.S. .EPA has idenlilied cr%tainment as the 
presumptive remedy for such landfill sites. 

_..---.--- -.--.- .._. -.._- -_- 
Provides the framework for determining lhe applicability of the conlainment 
presumptive remedy to rnilitary landlills. 

---.-I 

.&ronvins 

KME 
CFR 
ER-L 
IiR-M 
I DEP 
MCLs 
FACLGS 
tJEPA 
f?ELs 
SMCLs 
! ELs 
us c 

Canadian Council of Ministers of the Environment 
Code of Federal Regulations 
Effects Range - Low 
Erfecls Range - Median 
Florida Department of Environmental Proteclior’l 
Maximum Contaminanl Levels 
Maximum Contaminant Level Goals 
National Environmental Policies Act 
Probable Effect Level 
Secondary Maximum Conlarninant Levels 
Threshold Effect Level 
United States Code 

) ) 
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ARAR Citation/Reference 

DOT Hazardous Materials 
Transportation 

49 CFR 

OSHA Standards 29CFR 1910.120 

National Environmental Policies Act 42 USC 4321 et seq. 

_ .. - _ .. _---------_.- ._----- . --_ ... _-_._ .. _---

Soil Conservation Act USC. 5901 et seq. 

Presumptive Remedy for CERCLA 
Municipal Landfill Sites 

U.S. EPA. 1993 

Application of the CERCLA Municipal 
L(lndfill Presumptive Remedy to 
Mili!.ary Landfills 

U.S. EPA. 1996c 

\.;GME 
em 
ER-L 
ER·M 
I DEP 
MCLs 
tACLGs 
t~EPA 
PELs 
SMCLs 
!ELs 
USC 

Canadian Council of Ministers of the Environment 
Code of Federal Regulations 
Effects Range - Low 
Effects Range· Median 
Florida Department of Environmental Proteclion 
Maximum Contaminant Levels 
Maximum Contaminant Level Goals 
National Environmental Policies Act 
Probable Effect Level 
Secondary Maximum Contaminant Levels 
Threshold Effect Level 
United States Code 

ARAR Type 

Potp.ntially applicable 

Applicable 

Relevant and 
appropriate 

Applicable 

mc 

Rationale for Use at MCRD Parris I.sland 

These rules are considered potenti(lily (lpplicilble to wastes shipped off site 
for labor(ltory analysis. treiltment. or disposal. 

On site activities are required to follow OSHA requirements. 

Remedial action/corrective measures could constitute significant activities. 
thereby making NEPA requirements M1Af1s; however. activities conducted 
in accordance with the NCP are considered to meet the substantive NEPA 
requirements. 

During remedial activities. impleme.ntation 01 soil conservation practices 
would be required. . 

... __ . __ ..... _-- -----_ ... __ .• _._._._---_ ... _ ...... - ----------
Site 3 was constructed with municipal trash and solid waste from the 
Depot. Through this directive. U.S. EPA has identified containment as the 
presumptive remedy for such landfill sites. 

- ._--._._-_ ...... - ._-_. __ ._._._-------_._--_._-- _. __ ._ .. _-_._-- --------
TBC Provides the framework for determining the applicability of the containment 

presumptive remedy to military landfills. 

-_ .. _._---_._-------_._--- . __ ._--_ .. _------'--_.-

) 
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I ARAR Citation/Reference ARAR Type Rationale for Use at MCRD Parris island 

Chemical-Specific ARARs 

State Primary Drinking Water R.61-58 to R.tY-58.11 Not applicable Would be used as protective levels for groundwaters that are current or 
Regulations potential drinking water sources. 
Groundwater Sources and Treatment R.61-58.2 
S&ace Water Sources and Treatment R.61-58.3 
MCL in Drinking Water R.61-58.5 
Control of lead and Copper R.61-58.11 

South Carolina Hazardous Waste $44-56-10 Potentially applicable Would be used to identify a material as a hazardous waste and thus 
Management Act determine the applicability and relevance of Hazardous Waste 
Hazardous Waste Management R.61-79 Management Regulations. 
Regulations 

- ._. _-_- 
Location-Specific ARARs 

Water Classifications and Standards 

Coastal Zone Management Act 

Groundwater Mixing Zone Application 
Gtiidance 

Action-Specific ARARs 

Well Standards 

Hazardous Waste Management Act 

. Standards for Hazardous 
Waste Generators 

. Standards for Hazardous 

R.61-68 

548-39-l 0 

SCDHEC, 1997b 

1 R.61-71 

$44-66-30 

R.61-79.262 

R.61-79.263 

Applicable 

Applicable 

TBC 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Surficial groundwater is not an underground source of drinking water., 
Surface water near Site 3 is classified as shellfish harvesting waters. 

Ensures that remedial action/corrective measuies protect coastal 
resources. 

Guidance for completing an application to obtain groundwater waiver for 
non-attainment of Maximum Contaminant Levels. 

, 

Applicable if remedial action/corrective measures involving the installation 
qr abandonment of monitoring wells. 

Applicable for removed site wastes determined to be hazardous. 

Applicable for removed site wastes determined to be hazardous that are 

Waste Transporters 

Standards for Owners and 
bperators of Hazardous Waste 

R.61-79.264 Potentially applicable 

Treatment, Storage and Disposal (TSD) 
Facilities 

. Interim status standards for owners R.61-79.265 Relevant and 

and operators of hazardous waste TSD appropriate 

facilities 

. Land Disposal Restrictions 
Reouirements 

Air Pollution Control Regulations and 
S!andards 

R.61-79.268 

R.61-62 

Potentially applicable 

Potentially applicable 

transported off site. 

These regulations would be applicable to waste removed from the site 
‘in&&ng both on-site and off-site management. 

:I, 

Establishes design and operating criteria lor hazardous landfills. Because 
the type of waste disposed in the causeway was primarily non-hazardous in 
nature, these requirements are not applicable; however, certain aspects 
are relevant and appropriate. 

Treatment or disposal of contaminated media and/or disposal of treatment 
residuals that may be considered hazardous waste would be subject to 
land disposal restrictions. 

Remedial action/corrective measures involving treatment of media could 
result in emissions to the atmosphere. 

> : 

~ 
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o 
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~ 
o 
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ARAR 

Chemical-Specific ARARs 

State Primary Drinking Water 
Regulations 
Groundwater Sources and Treatment 
Surface Water Sources and Treatment 
MCl in Drinking Water 
Control of Lead and Copper 

South Carolina Hazardous Waste 
Management Act 
Hazardous Waste Management 
Regulations 

Location-Specific ARARs 

Water Classifications and Standards 

Coastal Zone Management Act 

Groundwater Mixing Zone Application 
Guidance 

Action-Specific ARARs 

Well Standards 

Hazardous Waste Management Act 

• Standards for Hazardous 
Waste Generators 

• Standards for Hazardous 
Waste Transporters 

• Standards for Owners and 
Operators of Hazardous Waste 
Treatment, Storage and Disposal (TSD) 
Facilities 

• Interim status standards for owners 
and operators of hazardous waste TSD 
facilities 

• Land Disposal Restrictions 
Requirements 

Air Pollution Control Regulations and 
f;>tandards 

) 
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Citation/Reference ARARType Rationale for Use at MCRD Parris Island 

R.61-58 to R.61-58.11 Not applicable Would be used as protective levels for groundwaters that are current or 
potential drinking water sources. 

R.61-58.2 
R.61-58.3 
R.61-58.S 
R.61-58.11 

§44-56-10 Potentially applicable Would be used to identify a material as a hazardous waste and thus 
determine the applicability and relevance of Hazardous Waste 

R.61-79 Management Regulations. 

R.61-68 Applicable Surficial groundwater is not an underground source of drinking water .. 
Surface water near Site 3 is classified as shellfish harvesting waters. 

§48-39-10 Applicable Ensures that remedial action/corrective measures protect coastal 
resources. 

SCDHEC, 1997b TBC Guidance for completing an application to obtain groundwater waiver for 
non-attainment of Maximum Contaminant Levels. 

R.61-71 Potentially applicable Applicable if remedial action/corrective measures involving the installation 
qr abandonment of monitoring wells. 

§44-56-30 - -
R.61-79.262 Potentially applicable Applicable for removed site wastes determined to be hazardous. 

R.61-79.263 Potentially applicable Applicable for removed site wastes determined to be hazardous that are 
transported off site. 

R.61-79.264 Potentially applicable . Th.e~~ regulations would be applicable to waste removed from the site , 
. incluqing both on-site and off-site management. ! , 0:; 

R.61-79.265 Relevant and Establishes design and operating criteria for hazardous landfills. Because 
appropriate the type of waste disposed in the causeway was primarily non-hazardous In 

nature, these requirements are not applicable; however, certain aspects 
are relevant and appropriate. 

R.61-79.268 Potentially applicable Treatment or disposal of contaminated media and/or disposal of treatment 
residuals that may be considered hazardous waste would be subject to 
land disposal restrictions. 

R.6t-62 Potentially applicable Remedial action/corrective measures involving treatment of media could 
result in emissions to the atmosphere. 

) ) 
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ARAR CltatlonlReference ARAR Type Rationale for Use at MCRD Parris Island 

Solid Waste Management: Collection, R.61-107.5 Potentially applicable Applicable if solid waste is generated during remedial action/corrective 
Temporary Storage, and Transportation measures. 
oi Solid Waste 

Solid Waste Management: Construction, R.61-107.11 Relevant and Construction, demolition, and land-clearing debris is co-mingled with other 

Demolition, and Land Clearing Debris appropriate wastes. 
Landfills 

Solid Waste Management: Municipal R.61-107.256 Relevant and Contains design and construction requirements for municipal landfills; 

Solid Waste Landfills appropriate however, disposal activities ceased prior to the effective date of the 
regulation. 

Sanitary Landfill Design, Construction, 
and Operation 

R.61-70 Relevant and 
appropriate 

Contains design and construction requirements for sanitary landfills; 
however, disposal activities ceased prior to the effective date of the 
regulation. 

Standards for Stormwater Management R..72-300 and R.72-405 Potentially applicable’ Applicable if remedial action/corrective measures involve land-disturbance 
and Sediment Reduction activities. 

General Objectives and Components of SCDHBC, 1994 TBC Provides guidance for conducting remedial action activities. 
Contamination Assessments and 
Remedial Actions 

SoillGroundwater Remediation SCDHEC, 1992 TBC Provides guidance for conducting groundwater and soil remediation. 

Guidance Document # 

Stormwater and Management and SCDHEC, 1997a TBC Guidance document to be following if remedial action/corrective measures 

Sediment Control Handbook for Land involve land-disturbance activities. 

Disturbance Activities 

o ...., 
o 
o 
o 
!£ 
-0 

~ 
o 

2 o 
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ARAR 

Solid Waste Management: Collection, 
Temporary Storage, and Transportation 
of Solid Waste 

Solid Waste Management: Construction, 
Demolition, and Land Clearing Debris 
Landfills 

Solid Waste Management: Municipal 
Solid Waste Landfills 

Sanitary Landfill DeSign, Construction, 
and Operation 

Standards for Stormwater Management 
and Sediment Reduction 

General Objectives and Components of 
Contamination Assessments and 
Remedial Actions 

Soil/Groundwater Remediation 
Guidance Document 

Stormwater and Management and 
Sediment Control Handbook for Land 
Disturbance Activities 
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Citation/Reference ARARType Rationale for Use at MCRD Parris Island 

R.61-107.5 Potentially applicable ; Applicable if solid waste is generated during remedial action/corrective 
meilsures. 

R.61-107.11 Relevant and Construction, demolition, and land-clearing debris is co-mingled with other 
appropriate wastes. 

R.61-107.258 Relevant and Contains design and construction requirements for municipal landfills; 
appropriate however, disposal activities ceased prior to the effective date of the 

regulation. 

R.61-70 Relevant and Contains design and construction requirements for sanitary landfills; 
appropriate however, disposal activities ceased prior to the effective date of the 

regulation. 

R,72-300 and R.72-405 Potentially applicable· Applicable if remedial action/corrective measures involve land-disturbance 
activities. 

SCDHEC, 1994 TBC Provides guidance for conducting remedial action activities. 

SCDHEC, 1992 TBC Provides guidance for conducting groundwater and soli remediation. 

I 

SCDHEC, 1997a TBC Guidance document to be following if remedial action/corrective measures 
involve land-disturbance activities. 

, 
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Land-Use Control Implementation Plan For Site 3 
Marine Corps Recruit Depot 
Parris Island, South Carolina 

This document identifies Land-Use Controls (LUCs) restricting Site 3, Causeway Landfill, at the Marine Corps 

Recruit Depot (MCRD) Parris Island, South Carolina. LUCs will be implemented for the purposes’ of 

(a) restricting human contact with solid waste material and surface so/l, groundwater, surface water, and 

sediment contaminated with organic and inorganic constituents; (b) restricting human ingestion of fin fish and 

shellfish harvested from the pond adjacent to Site 3; (c) restricting soil disturbance activities (i.e., construction 

activities); and (d) prohibiting residential development of the site. 

1. SITE DESCRIPTION 

Site 3 is a primarily gravel, two-lane road overlying layers of solid waste, fill dirt, and debris deposited in a tidal 

marsh across Ribbon Creek as shown in Figure 2-2 of the main text. Site 3 functioned as the major disposal 

area for solid waste and other materials discarded in dumpsters’around the MCRD during most of the period 

between 1960 and 1972. After implementation of an Interim Soil Remedy for Site 3, 2 feet of soil cover will 

be present over the waste and materials at the site, and the sides of the causeway will be stabilized to 

prevent migration of waste into the marsh and pond. 

A human health risk assessment (HHRA) was conducted at Site 3 that evaluated risks to human receptor 

populations that may come in contact with site contaminants. The HHRA concludeb that risk estimates for 

site construction workers and maintenance workers are considered to be acceptable by the U.S. EPA. 

Risk estimates to recreational users (fishermen) are not considered to be acceptable by the U.S. EPA 

under scenarios that assume daily fish consumption over a 30-year period and higher concentrations of 

contamination in the pond. Although not specifically addressed in the RI, Site 3 may also present potential 

effects to human receptors if the site were to be used for residential purposes. Consequently, the Depot, 

U.S. EPA Region 4 and the SCDHEC agreed that LUCs should be implemented at Site 3. 

2. LOCATION 

MCRD Parris Island (as shown in Figure 2-1 of the main text) 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. Site 3 is located in the northwestern portion of MCRD Parris Island and is an 

integral part of a causeway connecting Horse Island and Parris Island. 
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effects to human receptors if the site were to be used for residential purposes. Consequently, the Depot, 

U.S. EPA Region 4 and the SCDHEC agreed that LUCs should be implemented at Site 3. 

2. LOCATION 

MCRD Parris Island (as shown in Figure 2-1 of the main text) 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. Site 3 is located in the northwestern portion of MCRD Parris Island and is an 

integral part of a causeway connecting Horse Island and Parris Island. 
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3. LAND-USE CONTROL OBJECTIVES 

The Site 3 Proposed Plan for Soil Interim Remedial Action (TtNUS, 2000) calls for the initial implementation 

and continued application of appropriate restrictions on future usage of the property encompassing Site 3 

while it is owned by the federal government. These restrictions will apply until/unless site remediation is 

conducted to restore the site for unrestricted use. Should the Navy later decide to transfer, by deed, 

ownership in the property encompassing Site 3 to any private person or entity, then the provisions of 

paragraph Deed Covenants and Convevance of Title as set forth on page A-3 of this Land-Use Control 

Implementation Plan, (LUCIP) shall apply. Until that time, the following LUCs addressed in the following 

section will remain in effect. 

4. LUCS IMPLEMENTED TO ACHIEVE OBJECTIVES 

Quarterly visual inspections and reviews will be conducted for the purposes of verifying that all necessary 

LUCs have been implemented and are being properly maintained. An annual report will be prepared and 

forwarded to U.S. EPA and SCDHEC signed by the Depot Commanding General (with copy to 

SOUTHNAVFACENGCOM), certifying the continued retention of all implemented LUCs associated with 

Site 3. 

Authorized Activities. The following activities are permissible within the confines of Site 3: 
J--“, 

l Activities or uses that will not result in residential site development or otherwise allow for continuous, 

long-term exposure to children residing relatively close to the site (e.g., playgrounds). 

l Recreational use of the site (e.g., fishing and jogging) that does not affect the integrity of the soil cover 

over the causeway. 

l Unintrusive site maintenance activities (e.g., mowing) that do not affect the integrity of the soil cover over 

the causeway. 

. Intrusive activities, as required, to ,maintain or replace existing monitoring wells. Required personnel 

protection equipment will be at least Level D unless conditions indicate otherwise. 

Unauthorized Activities. Those activities and uses that are inconsistent with the objectives of this LUCIP and 

that, if implemented at Site 3, could pose an increased risk of harm to health, safety, public welfare, or the 

environment. The following activities will not be permitted within the confines of Site 3: 

l Construction of facilities specifically intended for use as residential housing or child care. 
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The Site 3 Proposed Plan for Soil Interim Remedial Action (TtNUS, 2000) calls for the initial implementation 
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conducted to restore the site for unrestricted use. Should the Navy later decide to transfer, by deed, 

ownership in the property encompassing Site 3 to any private person or entity, then the provisions of 
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Implementation Plan (LUCIP) shall apply. Until that time, the following LUCs addressed in the following 
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SOUTHNAVFACENGCOM), certifying the continued retention of all implemented LUCs associated with 

Site 3. 

Authorized Activities. The following activities are permissible within the confines of Site 3: 

• Activities or uses that will not result in residential site development or otherwise allow for continuous, 

long-term exposure to children residing relatively close to the site (e.g., playgrounds). 

• Recreational use of the site (e.g., fishing and jogging) that does not affect the integrity of the soil cover 

over the causeway. 

• Unintrusive site maintenance activities (e.g., mowing) that do not affect the integrity of the soil cover over 

the causeway. 

• Intrusive activities, as required, to maintain or replace existing monitoring wells. Required personnel 

protection equipment will be at least Level D unless conditions indicate otherwise. 

Unauthorized Activities. Those activities and uses that are inconsistent with the objectives of this LUCIP and 

that, if implemented at Site 3, could pose an increased risk of harm to health, safety, public welfare, or the 

environment. The following activities will not be permitted within the confines of Site 3: 

• Construction of facilities specifically intended for use as residential housing or child care. 
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. Extraction of groundwater except as required for groundwater monitoring. 

. 

. 

. 

Intrusive construction activity without the use of Level D-personal protection equipment (PPE) (e.g., long 

sleeve.shirt, gloves, and Tyvek@ coveralls and boot covers if the potential exists for soiling work attire). 

Also, intrusive construction activity without the use of continuous air monitoring to determine wh,ether 

upgrades to Level C or B PPE may be required. 

Swimming or wading in the pond or trespassing in the marsh within 200 feet of the causeway. 

Subsistence fishing from the pond (addressed by placement of signs at Site 3). 

Any activities or uses not specifically stated under “authorized activities” listed above that could result in 

continuous, long-term exposure to children. 

P 

Prooosed Chanaesin Use. Any proposed changes in permissible uses at Site 3 that may result in the 

development of Site 3 for residential use shall be evaluated by the MCRD Parris Island Natural Resources 

and Environmental Affairs Office (NREAO) to determine whether or not the proposed changes might pose 

potential risks to human health or the environment. Any proposed change in use of the site will be subject to 

review and approval by U.S. EPA Region 4 and the South Carolina Department of Human Health and 

Environmental Control (SCDHEC) in accordance with the approved LUC-MOA. 

Deed Covenants and Convevance of Title. Should the decision later be made to transfer ownership of the 

property encompassing Site 3 to any private person or entity, then the Navy shall either (1) take all actions 

necessary to remediate the site to then-existing residential (i.e., unrestricted use) cleanup standards prior to 

effecting such transfer or (2) deed record with the Beaufort County Register of Deeds appropriate restrictive 

covenants prohibiting future residential usage of the property. Should the Navy not have the requisite legal 

authority to record such deed restrictions, then it shall take all steps necessary to ensure that the cognizant 

federal agency with such authority does so unless the property is remediated to residential standards prior to 

such transfer. Should cleanup of the site not be effected to residential standards, then notification will be 

given to U.S. EPA Region 4 and SCDHEC at least 30 days prior to any conveyance of title to the site to any 

third party(ies) and the purchaser(s) of the site will be advised via the deed documentation as to i:hen-existing 

site conditions and any/all associated LUCs and long-term monitoring requirements. 

P 

Postinq. This LUCIP will be referenced in all MCRD Parris Island Utility Maps and in MCRD Parris Island’s 

Base Master Plan. In conjunction with MCRD Parris Island’s Base Master Plan and utility maps, this LUCIP 
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• Intrusive construction activity without the use of Level O-personal protection equipment (PPE) (e.g., long 

sleeve shirt, gloves, and Tyvek® coveralls and boot covers if the potential exists for soiling work attire). 

Also, intrusive construction activity without the use o! continuous air monitoring to determine wh.ether 

upgrades to Level C or B PPE may be required. 

• Extraction of groundwater except as required for groundwater monitoring. 

• Swimming or wading in the pond or trespassing in the marsh within 200 feet of the causeway. 

• Subsistence fishi!1g from the pond (addressed by placement of signs at Site 3). 

• Any activities or uses not specifically stated under "authorized activities" listed above that could result in 

continuous, long-term exposure to children. 

Proposed Changes in Use. Any proposed changes in permissible uses at Site 3 that may result in the 

development of Site 3 for· residential use shall be evaluated by the MCRD Parris Island Natural Resources 

and Environmental Affairs Office (NREAO) to determine whether or not the proposed changes might pose 

potential risks to human health or the environment. Any proposed change in use of the site will be subject to 

review and approval by U.S. EPA Region 4 and the South Carolina Department of Human Health and 

Environmental Control (SCDHEC) in accordance with the approved LUC-MOA. 

Deed Covenants and Conveyance of Title. Should the decision later be made to transfer ownership of the 

property encompassing Site 3 to any private person or entity, then the Navy shall either (1) take all actions 

necessary to remediate the site to then-existing residential (i.e., unrestricted use) cleanup standards prior to 

effecting such transfer or (2) deed record with the Beaufort County Register of Deeds appropriate restrictive 

covenants prohibiting future residential usage of the property. Should the Navy not have the requiSite legal 

authority to record such deed restrictions, then it shall take all steps necessary to ensure that the cognizant 

federal agency with such authority does so unless the property is remediated to residential standards prior to 

such transfer. Should cleanup of the site not be effected to residential standards, then notification will be 

given to U.S. EPA Region 4 and SCDHEC at least 30 days prior to any conveyance of title to the site to any 

third party(ies) and the purchaser(s) of the site will be advised via the deed documentation as to then-existing 

site conditions and any/all associated LUCs and long-term monitoring requirements. 

Posting. This LUCIP will be referenced in all MCRD Parris Island Utility Maps and in MCRD Parris Island's 

Base Master Plan. In conjunction with MCRD Parris Island's Base Master Plan and utility maps, this LUCIP 
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is included in the Land-Use Control Assurance Plan Agreement. No maintenance or construction activities 

on or near Site 3 should be planned without first referring to these documents. 

5. DECISION DOCUMENTS 

The following decision documents have been issued for Site 3: 

. Interim Record of Decision (IROD) for Soil Remedial Action at Site 3, MCRD Parris Island, South 

Carolina dated September 2000. 

6. OTHER PERTINENT INFORMATlObJ (REFERENCES) 

TtNUS, 1999. RCRA Facilities Investigation/Remedial Investigation for Site/SWMU 3, MCRD Parris Island, 

South Carolina. Prepared for Department of the Navy, Southern Division, Naval Facilities Engineering 

Command, North Charleston, South Carolina, November. 

TtNUS, 2000. Proposed Plan for Soil Interim Remedial Action at Site/SWMU 3, MCRD Parris Island, South 

Carolina. Prepared for Department of the Navy, Southern Division, Naval Facilities Engineering Command, 

North Charleston, South Carolina, June. .h 
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RESPONSIVENESS SUMMARY . 

A public comment period was held from June 9, 2000 to July 27, 2000 for the Proposed Plan for Soil 

Interim Remedial Action at Site 3. On June 9, 2000, the ‘Proposed Plan was made available to the public 

in the Information Repository located at the Beaufort County Public Library’s Headquarters location at 311 

Scott Street, Beaufort, South Carolina 29902. Public notice of the Proposed Plan was also published in 

the Beaufort Gazette on June 12, 19, 26, 2000. This local newspaper targets the communities closest to 

MCRD Parris Island. Furthermore, a public information session was held on June 27, 2000, to present 

the results of the RI and the FS, explain the preferred remedy, and solicit comments from the community. 

At this info.rmation session, representatives from Southern Division, Naval Facilities Engineering 

Command, MCRD Parris Island, U.S. EPA Region 4, and SCDHEC were available to discuss aspects of 

Site 3 and the response actions under consideration. 

No comments were made during the public information session or received during the public comment 

period. 
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Interim Remedial Action at Site 3. On June 9, 2000, the Proposed Pla,n was made available to the public 
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8 2 SillFemx 
8.3 Turbmy cutdn 

9 MlSCELLANEOUS SITE WORK 
9. I Cleaing ad Grubbh( 
9 2 Rdmale Telephone “my 
9 3 Relocate Elecbkc Ut4i,y 

10 OFFICE SUPPORT~IELD SUPPDR, 
to.1 Fldd Ow&h!Pe~nd (, pereon. !.&?g,) 
10.2 ON53 Ovsr*i@d Prx.smnel(2 people _ 118 time) 

11 PROJECTDOCUMENTAllOh 
11.1 Re- md Pap,.cmStiSan Sub”,,,& 
11.2 Penrllelghalning D,3cumnC 

10 aa. 01.500.00 
1 ebwlt 
I event 

?5W hexs 
7.30 hws 

200 hows 
500 hwe so 50 525,000 50 525.ooo 

51.634.972 54,9.~2 5261.019 52.312.OR3 

102 0% (10.5% .555% 

tt,RO7.672 5324.854 5223,171 52.225.797 

m99~ Savmah. OA md ,X&.x,,,,,,, SO 

PaMMS3PpMOD3A W/w 90.3 PM 

SubtoM 

~) ) ') 
/ 

osed Plan 
Unitec!';! Exlmdod Cost 

Itom Subcontract Materia lahm E ui moo Subcontract Mataria labor E u men Gomrnents Source 
1 MOBUZATlONIDEMOBIUZATlON 

1.1 Offtce Traler 16 rno $500.00 $0.00 $0.00 $0.00 $9.000 $0 $0 $0 $9,OnO m99·0 15-904-0350 & 0700 
1.2 Storage Trailer 18 ono $85.00 $0.00 SO.OO $0.00 $1.530 $0 $0 $0 $1.530 m99·015·904·':l'50 
1.3 Construction Survay S9f\4cea I. $40.000.00 $0.00 $0.00 $0.00 $40.000 $0 $0 $0 $40,000 pre·,.post-cU1Htr, Quant, thr.knO*l'loo, m99·013·306·1600, rriJ9-0ta.306-1300 

silnple locations 

1.4 Equipment MobilizatiOflll)Bmooitizati(l Is $50.000.00 $0.00 $0.00 $0.00 $.50,000 $0 $0 $0 $50.000 
1.5 Site Utilities 18 rno $1.000.00 $0.00 $0.00 $0.00 $H\.OfMl $0 $0 $0 StA.OOO Induding tAlTlpOf8rysal-upI1AaI-r1owrl. 

2 DECONTAMINATlO~ 
2.1 Equipment 00000 Pad (InsiaDation and Removal: 1 '" $5.900.00 M.700.00 $700.00 SO $S.900 $6.700 $700 $13.300 pMt exp«looce, Rinilar slto 

· 2.2 Decontaninalion Water 30,000 gal $0.25 SO.OO $0.00 $0 $7,:">00 $0 $0 $7.500 
2.3 Docon WiJ. .. S1oIag. Tank (6.000 gdlon) 18 $5n.5O $000 $0.00 $0.00 $10.395 $0 $0 $0 $10395 e99-1903"()405 
2.4 C1oer. Watm storage Tank (4,000 galoo) 18 rT1Q $472.50 $0.00 $0.00 $000 $AliOS $0 $0 $0 $8.50.' 999-1903·0403 
2.5 PPE (lp' 5 daY'" 24 weeks) 120 day $30.00 $000 $0.00 $0 sa.600 $0 $0 $:l.fiOO 

3 SEDIMENT REMOVAL I COVER 
3.1 Storm Water Managemanl 0 0Il001 $25.000.00 $0.00 . $000 $0.00 $0 $0 $0 $0 $0 
32 C'Alf11"nlnam Oellnoalion S"""llng & Aoalyoit 1 .\1001 $50.000.00 $000 $0.00 $0.00 $50.000 $0 $0 $0 $SO.OOO 
33 Excavatioo (2ey, hYl*.uicexc8ll8l:Of,level D) 0 cy $0.00 $1.96 $3.92 $0 $0 $0 $0 $0 labor & equipment 4)( for 25 % pfOd 1000-022-238-0260 pluslovei 0 &4us1menl 
3.4 Haul S~l (12 cy kooks. 0.5 rrile) 0 Icy $0.00 $3.96 SIi.44 $0 $0 $0 $0 $0 labOf & AQuiplll9nt 4)( for 25 % Plod rnOO-022-200-032O plus ,,,,,01 0 &4-' 
3.5 Condtion W ... l. (5 CY. kod< loadoJ) 0 Icy SO.OO $1.24 $3.78 $0 $0 $0 So $0 labor & fJquipmonl 2x for 50 % prod mOO-022-262·0400 plus 191101 0 &4_' 
3.6 W""o PlOliing 0 0119111 $1.500.00 $0.00 $0.00 $0.00 $0 $0 $0 $0 $0 
3.7 Struclurd FII (oIIoflil. borr"" eo .. ce. pl..,e) 0 Icy $8.00 $1.64 $3.92 $0 $0 $0 $0 $0 10001 & RQuiprnmlf 4x for 2.'; % prod m99·022·23A-02AO 
3.8 Confirma1ory SaJllling 0 0\1001 $15.000.00 SO.OO $0.00 So 00 $0 $0 $0 $0 $0 
3.9 Haul 10 landfill (40mies. 27 cy/1rip) 0.0 1""" $7.49 SO.OO $0.00 $0.00 $0 $0 $0 $0 $0 $3.7Moadort ntlo )( 40 rnil().CJ vendor quote 

3.10 Oispooal (Non+iaz landfil. 00 , ..... $2200 $0.00 $0.00 $0.00 $0 $0 $0 $0 $0 vandor quote (RidgAlond SC SubUIio Ol ... dfill 
3.11 Cover Sol (off-site bonow source, 18-) :J.017 cy $10.00 $0.31 $0.84 $0 $30.170 $935 $2.534 $33.640 m99-022-262-0010 
3.12 Mdll O<mOb of damh .. crano I oa $6.000.00 $0.00 $0.00 $0.00 $6.000 $0 $0 $0 $6,000 indudos ful WIt up ostimal. b_d on .,...99 mob/domob flgur .. 
3.13 150' boomCfM8 (place 901 cov,. in slaldinA walflf) 30 day S2.366.00 $000 $0.00 $0.00 $70.980 So $0 $0 $70.980 rental pOl' day induc1nQ eqlip andcr~m99'016'460'1400 
3.14 G90textile (450 8V plua 15% for ioin~ Wid wmte) 12.067 flY $1.30 $2.24 $0.50 $0 $15.687 $27.030 $6.034 $48.751 labor 8)( for wOlkinA In stadnA watg" rnOO-022-¢12-1650 msl2x· heavl .. gootox1lle 
3.15 Rip Rap 1.676 cy $2020 $27.60 $8.40 $0 $33.855 $46.258 $14.078 $94,191 labor 4X for workinR in AtadinR watsr m99-022-712-0100 
3.16 Super Sitt Fence 500 II $1.40 $1.44 $0.00 $0 $700 $720 $0 $1,4204)( for wpm Ailt m99-022-704·1100 
3.17 Hay Bales (install, remove, and mat) 500 If $6.00 $0.29 $0.10. $0 $3.000 $1 .. , $50 $3.195 mOO-022-704-125O 
3.18 TUfbidity ClJ'lain 500 II $7.60 $0.94 $0.00 $0 $3,800 $470 $0 $4.270 past experience, similar tite 

4 BANK STABIUZATlO~ 
4.1 Oootechrical ~v99tigatlon & LabOf8tofy T osting 1 Is $30.000.00 $0.00 $0.00 $0.00 $30.000 $0 $0 $0 $30.000 A8timaled 
4.2 C08f9A Aggregate 1.007 Icy $11.25 $6.26 $4.90 $0 $18.754 $10.435 $8.168 $37,357 labor & equipnWJnt 2:1< IOf 50 % prod m99·022-254-3060 plus gr_ 
4.3 Oallion (baske,") 2.676 oa $50.00 $10.73 $0.00 $0 $133.800 $28.713 $0 $162.513 VEfldor quote 
4.4 Omions (slone) 5.348 cy $20.20 $0.82 $1.96 $0 $108.030 $4.385 $10.482 $122.897 Iabot' & equiprnent 2M: for 50 % prod m99-022-238-0260 

· 4.5 Rip Rap 7.132 cy $20:20 $6.90 $8.40 $0 $144.066 $49.211 $59.909 $253,186 mafl cost adjll'ltod induding MuNn, m99·022-712-0100 
4.6 COVEf" Sol (off-site borrow 8OUlOO) 2.093 Icy $10.00 $031 $0.84 $0 $20.930 $649 $1.758 $23.337 m99-022-262-0010 
4.7 Top Soil (on-site barowoouroo) 696 Icy $14.63 $0.56 $1.52 $0 $10.212 $391 $1.061 $11,664 lahor & equipment 2x for 50 % prod m99-o22·208-422O ... comnenl for grad"" 
4.60001""110 19,727 .y $1.30 $028 $000 $0 $25.645 $5.524 $0 $31,169 labor & equiprnoot 2x lor 50%prod m99-o22-412-1650 mal 2x - heavilY goolox1lle 
4.9 EfOflion Control Mat 14.902 sy $3.85 $1.48 $0.52 $0 $57.373 $22.055 $7.749 $87.1n labor & ""ulprnonl 2x lor 50 % Plod rnOO-o22-704-0000 

4.10 Vegetation 66.4 msI $75.00 $0.00 $0.00 $0.00 $4.980 $0 $0 $0 $4.980 I 
4.1.1 MiBoeIlanoous Excavation I SUrface Preparation 1329 cy $0.00 $1.64 $3.92 $0 $0 $2.180 $5.210 $7,389 labor & equipment 4)( for 25 % pod m99-022-238'033O pluslovel D 8<1-, 
4.12 HauIMoI .. id(12cy~ooks.l mio) 1728 Icy $0.00 $396 $8.44 $0 $0 $6.843 $14.584 $21.427 labex & equipmanl 4)( for 25 % prod m99-022'200-033O pluslovol 0 8<1-, 
4.13 Condtion Wasl. (5 CY. kod< loader) 1728 Icy $0.00 $124 $3.78 $0 $0 $2.143 $6.532 $1\,675 IOOex & equipment 2X for 50 % prod mOO-022-262-0400 pluo lovel 0 8<1uo1monl 

5 SOIL COVER 
5.1 Cover Sol (off-site bexlow 80UfOO) 22.264 Icy $10.00 $0.31 $0.84 $0 $222.640 $6.902 $18.702 $248,244 1000 r:y addi1ional for modfied rover m99-022-262·0010 
5.2 Top Soil (off-sitA barowsouroo) 8,421 Icy $14.63 $0.56 $1.52 $0 $123.199 $4.716 $12.800 $140,715 1000ey ad<itional for modified COVIY mOO·022·208-422O 
5.3 Erosloo Contr"Ci Mal 2431 ey $3.85 $0.74 $0.26 $0 $9.359 $1.799 $632 $11.790 mOO·022:-704·0060 
5.4 Vegetation 492.2 mol $75.00 $0.00 $0.00 $0.00 $36,915 $0 $0 $0 $36.915 

8 PAVEMENT 
6 1 Struclural Fil 4,061 Icy $8.00 $0.31 $0.84 $0 $32.488 $1.259 $3.411 $37.158 m99-022-262-0010 
6.2 P.VOITlOIlISoob .... (4·) 14.493 .y $2.06 $0.30 $0.60 $0 $29,856 $4.348 $8.696 $42.800 m99-o22-308-0302 plus vendor quote 
6.3 PaVOOlOnI B .... (4') 14.493 oy $5.40 $0.50 $0.43 $0 $78.262 $7.247 $6.232 $91,741 mOO-025-104-0200 
6.4 P.vemenl Wearing Course (2') 14,493 sy $29.00 S~.33 . $2.95 $0 $420.297 $48.262 $42.754 $511.313 m99-025-104-0A52 

7 WE11.AND REST1lRATlON I REPLACEMENT 
7.1 Wetland Mitigation 0 ""e $15.000.00 $0 $0 $0 $0 $0 
7.2 Weiland Replacomonl 4.5 "". $65.000.00 $202.500 $0 $0 $0 $292.500 

8 E&S CONTROL MEASURES 
8.1 I.\a"sh Channel Rip Rap 2.297 cy $20.20 $10.35 $12.60 $0 $46.300 $23.774 $28.942 $99.116 labor & ""ulpmenl 1.5x for doer prod mOO-022-712-0100 
8.2 Silt fence 11.000 II $0."-' $0.36 $0.00 $0 $3.850 $3.960 $0 $7,810 sNt fmc::e In 8IN9I9A condtiOOH rnOO-022-704-1100 
6.3 Turbidly C .. 1ain 6.000 II $7.60 $0.94 $0.00 $0 $"~.600 $5.640 $0 $51,240 CharryPt. Silo 16 COAt pam experience, smlw 81le 

9 MtSCEUANEOUS SITE WORK 
9.1 elea-ing and Orubbln( 10 "" ... $1.500.00 $000 $0.00 $000 $15.000 $0 $0 So $15.0'00 pM! exp(lI'iooco, 8ImIw fite 

· 9.2 Reloc.te Telephone Utiily 1 ."",,1 $0.00 $0.00 $0.00 $0 $0 $0 So $0 
9.3 Rolocale Elootric Ulilily 1 0"",,' $0.00 $0.00 $0.00 $0 $0 $0 $0 $0 

10 OFFICE SUPPORT~IElD SUPPORT 
10.1 Field Ove!sight Personnel (1 pereon ~ 112 time) 1560 hO'~e $0.00 S25.00 $0.00 So $0 $39.000 $0 $39,000 
10.2 01lico Ov ... ighl P .... onnel (2 people - 118 time) 780 hour. $0.00 $3000 $0.00 $0 $0 $23.400 $0 $23.400 

11 PROJECT DOCUMENTATlO~ 
11.1 Pro- and P",I·Gons1luction SubrriM. 200 houre $0.00 $30.00 $0.00 $0 $0 $6.000 $0 $6.000 
11.2 Porrri11ing-Pianring DOCOO1OI1~ 500 hour. $5000 $0 $0 $25,000 $0 $2S000 

Subtotal Direct Cos1s less Subconlroct $1.634.972 $416.092 $261.019 $2.312.083 

1.0001 Ar •• A~us_ts 102.0% 80.5% 85.5% mOO· Savamah, GA and Ghsleeton, se 

SubtoW $1.667.672 $334.954 $223.171 $2.225.797 

O ... headon labor Goal 0 0.3 $100.486 $100.486 
o & II on lobor Coot 0 0.1 $33.495 $33.495 PKJOO1S3PPMOD3A 9(7/00 903 PM 



13.886.932 
$583.040 
*251.724 

TOTAL COST s4.721.898 

Item 
G & A on Maleria C091.@ 0.1 

Total Direct Cost 

I"drects on Total Diract lltlor C(BI @ 0.75 
Profit, on Tot~ Direct Coot @ 0.1 

Sublol .. 

Total Field Cosl 

Subcontractor Cost 

Sublotlll 

Hflalth & Safety Monitoring @ 0.005 

Subtotal Subcontrar;tOf Cost 
G & A. on SUbcon, act Cost @ 0 1 

ProfitonSubcon"actor CORI@ 0.00 

Contingoocy on T olal Fiold and Subcmtr a::tor Costs @ 0.15 
EnginstYlng on loW Ffeld Cost @ 0.00 

TOTAL COST 

,) 

osad Plan 
Unit Coot 

Matari~ labor E u· l'han Subcorltr act 

$"43.805 
tri4.:lRl 

) 
", 

Extel'1dud Cost 
MatAriai labor 

$1f16,7~7 

$1,834,4:19 $468,93fl 

$:1.';1,702 

$223,171 $2,526,,45 

$351,702 
$252 fl55 

$:1.130.902 

$3,146,556 

$643,005 
$64,381 
$32 ,90 

$7.0,376 

53,866,932 
$583,040 
$2"'724 

U,721,898 

Source 
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Site/SWMU 3 - Causeway Landfill 
Marine Corps Recruit Depot 
Parris Island, South Carlolina 
Modified 3A - Partial Soil Cover / Slope Stabilization / With Further Sediment Ev?luation for Proposed Plan 
Annual Cost 

Notes 
Site Maintenance 

landscaping I $12,000.00 based on 2 cuts per month for 12 months 
grass cutting mob/demob, equipment (truck, mowers, etc.), misc. materials and hand tools 

rip rap $S,OOO.OO annual rip rap repair/replacement (100 cylyr at $38.00 per year: 
gabions $1 o,ooo.oo annual gabion basket replacement (100 /yr at $100 ea.) 
top soil $7,000.00 annual top soil replacement (400 Icy/yr at $17.OOficy) 

vegetation $4,000.00 annual vegetation replacement (50 msf at $75/msf) 

wetlands (‘) ‘*see note wetland vegetation cost of about $15,OOO/acre and assume more 

vegetation below” replacement early, tapering off to none after yeai five - see note below 

Sampling $3,150.00 @)4 GW and 3 sediment samples at about $450 per sample including dups, 
travel, living, and per diem 

Analysis $4,550.00 

Annual Report $1 o,ooo.oo 

(2) 7 samples at about $650 per sample including dups, blanks, shipping, etc. 

Yearly Site Inspection Report (not inclusive of sampling and analysis costs) 

Site Review $16,000.00 Prepare Site Conditions Report for years 5, 10, 15, 20, 25, and 30 

TOTALS $58,700.00 $lS,OOO.OO 

(1) *** Wetlands Vegetation costs by year 

Year Area (acres) Cost 
1 0.675 $10,000 assumes approximately 15% of total will need replaced after year one 
2 0.450 $7,000 assumes approximately 10% of total will need replaced after year twc 
3 0.250 $4,000 assumes approximately 5% of total will need replaced after year three 
4 0.000 assumes approximately 0% of total will need replaced after year four 
5 0.000 assumes 0% of total will need replaced from year 5 out 

(2) **Sampling and Analysis occurs eiery year for the first 5 years. 

. 
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Site/SWMU 3 - Causeway Landfill 
Marine Corps Recruit Depot 
Parris Island, South Carlolina 
Modified 3A - Partial Soil Cover I Slope Stabilization I With Further Sediment Evaluation for PropOsed Plan 
Annual Cost . 

Item 
Site Maintenance 

landscaping I 
grass cutting 

rip rap 
gabions 
top soil 

vegetation 

wetlands 
vegetation 

Sampling 

Analysis 

Annual Report 

Site Review 

TOTALS 

$12,000.00 

$8,000;00 
$10,000.00 
$7,000.00 
$4,000.00 

(1) "see note 
below" 

$3,150.00 

$4,550.00 

$10,000.00 

Notes 

based on 2 cuts per month for 12 months 
mobldemob, equipment (truck, mowers, etc.), misc. materials and hand tools 

annual rip rap repair/replacement (100 cy/yr at $38.00 per year; 
annual gabion basket replacement (100 Iyr at $100 ea.) 

annual top soil replacement (400 Icy/yr at $17.00Ilcy) 
annual vegetation replacement (50 msf at $75/msf) 

wetland vegetation cost of about $15,000/acre and assume more 
replacement early, tapering off to none after year five - see note below 

(2) 4 GW and 3 sediment samples at about $450 per sample including dups, 
travel. living. and per diem 

(2) 7 samples at about $650 per sample including dups, blanks, shipping, etc. 

Yearly Site Inspection Report (not inclusive of sampling and analysis costs) 

$16,000.00 _______ ---:._;..-. ___ Prepare Site Conditions Report for years 5, 10, 15, 20, 25, and 30 

$58,700.00 $16,000.00 

(1) *** Wetlands Vegetation costs by year 

Year Area (acres) 
1 0.675 
2 0.450 
3 0.250 
4 0.000 
5 0.000 

Cost 
$10,000 
$7,000 
$4,000 

$0 
$0 

assumes approximately 15% of total will need replaced after year one 
assumes approximately 10% of total will need replaced after year twe 
assumes approximately 5% of total will need replaced after year three 
assumes approximately 0% of total will need replaced after year four 

assumes 0% of total will need replaced from year 5 out 

(2) **Sampling and Analysis occurs every year for the first 5 years. 
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Site/SWMU 3 - Causeway Landfill 
Marine Corps Recruit 'Depot 
Parris Island, South Carlolina 
Modified 3A - PartialSoilCover/Slope Stabilization/With Further Sediment Evaluation for Proposed PI. 
Present Worth Analysis 

Capital Annual total Year Annual Discount Present , 
Year cost cost cost Rate at7% . Worth . 

‘ 
0 $4;721,696 $4,721,696.24 1.000 $4,721,696 
1 $68,700.00 $68,700.00 

$65,700.00 
$62,700.00 
$58,700.00 
$74,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$74,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$74,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$74,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$74,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$58,700.00 
$74,700.00 

0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 
0.475 
0.444 
0.415 
0.388 
0.362 
0.339 
0.317 
0.296 
0.277 
0.258 
0.242 
0.226 
0.211 
0.197 
0.184 
0.172 
0.161 
0.150 
0.141 
,0.131 

$64,235 
$57,356 
$51,163 
$44,788 

. $53,261 
$39,094 
$36,570 
$34,163 
$31,933 
$37,948 
$27,883 
$26,063 
$24,361 
$22,776 
$27,041 
$19,899 ' 
$18,608 
$17,375 
$16,260 
$19,273 
$14,205 
$13,266 
$12,386 
$11,564 
$13,745 
$10,096 ' 
$9,451 
$8,805 
$8,277 
$9,786 

2 $65;700.00 
3 $62,700.00 
4 $58,700.00 
5 $74,700.00 
6 $58,700.00 
7 $58,700.00 
8 $58,700.00 
9 $58,700.00 
10 $74,700.00 
11 $58,700.00 
12 $58,700.00 
13 $58,700.00 
14 $58,700.00 
15 $74,700.00 
16 $58,700.00 
17 $58,700.00 
18 !§58,700.00 
19 $58,700.00 
20 $74,700.00 
21 $58,700.00 
22 $58,700.00 
23 $58,700.00 
24 $58,700.00 
25 $74,700.00 
26 $58,700.00 
27 !§58,700.00 
28 $58,700.00 
29 $58,700.00 
30 $74,700.00 

TOTAL PRESENT WORTH $5,503,326 
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Site/SWMU 3 - Causeway Landfill 
Marine Corps Recruit Depot 
Parris Island, South Carlolina 
Modified 3A - Partial Soil Cover / Slope Stabilization I With Further Sediment Evaluation for Proposed PI, 
Present Worth Anal sis 

ota ear resent 
Year Cost Worth 

0 4,721,696. 4 4,721, 96 
1 $68,700.00 $68,700.00 $64,235 
2 $65,700.00 $65,700.00 $57,356 
3 $62,700.00 $62,700.00 $51,163 
4 $58,700.00 $58,700.00 $44,788 
5 $74,700.00 $74,700.00 $53,261 
6 $58,700.00 $58,700.00 $39,094 
7 $58,700.00 $58,700.00 $36,570 
8 $58,700.00 $58,700.00 $34,163 
9 $58,700.00 $58,700.00 $31,933 
10 $74,700.00 $74,700.00 $37,948 
11 $58,700.00 $58,700.00 $27,883 
12 $58,700.00 $58,700.00 $26,063 
13 $58,700.00 . $58,700.00 $24,361 
14 $58,700.00 $58,700.00 $22,776 
15 $74,700.00 $74,700.00 $27,041 
16 $58,700.00 $58,700.00 $19,899 
17 $58,700.00 $58,700.00 $18,608 
18 $58,700.00 $58,700.00 $17,375 
19 $58,700.00 $58,700.00 $16,260 
20 $74,700.00 $74,700.00 $19,273 
21 $58,700.00 $58,700.00 $14,205 
22 $58,700.00 $58,700.00 $13,266 
23 $58,700.00 $58,700.00 $12,386 
24 $58,700.00 $58,700.00 $11,564 
25 $74,700.00 $74,700.00 $13,745 
26 $58,700.00 $58,700.00 $10,096' 
27 $58,700.00 $58,700.00 $9,451 
28 $58,700.00 $58,700.00 $8,805 
29 $58,700.00 $58,700.00 $8,277 
30 $74,700.00 $74,700.00 $9,786 

TOTAL PRESENT WORTH $5,503,326 
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